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Abstract

Background More than two years of the Russian-Ukrainian war have resulted in widespread human and economic
tragedy. This crisis also affects health status, including oral health.

Objective To carry out an exploratory analysis on the extent of caries in Ukrainian war refugee children and adoles-
cents, and in addition to determine whether there was a statistically significant association between caries and age,
gender, periodontal health status (using the Periodontal Screening and Recording (PSR) index), self-reported socio-

economic status and Italian language speaking skills.

Methods This study used a cross-sectional design, was conducted in Perugia, Italy at the University Dental Clinic
(COU) between November 2023 and April 2024 and included 50 children and adolescents between 3 and 18 years old
(mean age 9.2 SD 4.6) with Ukrainian citizenship who had left their home country due to the war. The visits were con-
ducted in the presence of a cultural mediator. The visits consisted of two parts: the administration of questionnaires
on socio-economic status and communication skills, followed by a dental examination. A logistic regression model
was used to identify the factors independently associated (age, sex, PSR, socio-economic status and level of commu-
nication) with high DMFT/dmft values.

Results The refugees'mean DMFT/dmft was 3.5 SD 2.5. The multivariate logistic regression model showed
that increased PSR (OR 7.71, 95% Cl 1.38-22.94, p=0.020) and low communication (OR 6.09, 95% Cl 1.34-27.69,
p=0.019) were independently associated with the risk of having a DMFT/dmft > 4.

Conclusions The study findings were worrying in terms of the prevalence and severity of caries, especially in refugee
children with a poor level of integration in the host country. This study with its preliminary data provides a starting
point to reflect on the need for specific health policies adapted to a complex type of social vulnerability such as refu-
gee children status.
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Background

The Russian-Ukrainian war has become a tragedy with
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refugees. When war refugees migrate beyond the bor-
ders of their own country, their priorities during the
resettlement phase are integration into the host nation,
learning a new language, seeking sources of socio-eco-
nomic status, and establishing a normal level of living.
Consequently, dental care and hygiene are often sub-
ordinated to other urgent needs. Children have been
considered to be at high risk, in terms of health con-
ditions, because of the consequences of the war [12].
Indeed, studies conducted on other populations of ref-
ugee children (e.g. Iraqi and Syrian children refugees
in Turkey or Jordan, as well as refugee children in the
USA) highlighted precarious oral health status, a low
level of oral hygiene, and a poor attitude to attending
dental care services [9, 23, 24]. This oral health trend
was confirmed (in terms of severity of caries and need
for treatment) in a further study conducted in a large
sample of refugee children in Sweden from multiple
non-European countries such as Afghanistan, Eritrea,
Ethiopia, Iraq, Palestine, Pakistan, Syria and Somalia
[11].

However, dental care in children is crucial for both
oral and general health, contributing to quality of life
(https://www.who.int/docs/default-source/gho-docum
ents/world-health-statistic-reports/world-health-stati
stics-2012.pdf). Poor oral health indeed does not allow
for good mastication, which causes pain, the risk of
oral infection and direct negative consequences for the
general growth of the organism.

The necessity of receiving people from foreign coun-
tries with different cultural backgrounds should lead
to a continuous modification of the host healthcare
system [18]. Understanding real needs and barriers
experienced by refugees could help identify successful
strategies for providing adequate changes in their care
[25]. The aim of this study was to evaluate the preva-
lence and severity of caries in a population of refugee
children and adolescents who received asylum in the
Umbria Region, Italy. An additional aim was to evalu-
ate the relationship in this population between car-
ies and other variables such as age, sex, periodontal
health, self-reported socioeconomic status and ability
to speak the Italian language.

After an initial dental visit, study participants were
entered into the National Health System and booked
for caries prophylaxis interventions (e.g. dental seal-
ants, fluoride varnish, application of casein phos-
phopeptides-amorphous calcium phosphate) and/or
treatment of decayed teeth at the Dental Center Uni-
versity. All treatments were free of charge due to the
refugee status of the study participants with a specific
health code (X22).
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Methods

Data collection

This observational, cross-sectional study was con-
ducted at the University Dental Clinic of Perugia, Italy,
in a population of Ukrainian child and adolescent refu-
gees between 3 and 18 years old. The study participants
attended dental clinics between November 2023 and
April 2024, where they were examined by two quali-
fied dentists with more than 20 years of clinical prac-
tice and with substantial level of agreement in the caries
diagnosis (Cohen’s kappa=0,93). The dental screen-
ing was promoted through an agreement between local
humanitarian associations and the University Dental
Clinic of Perugia, aimed at providing care for the afore-
mentioned socially vulnerable individuals. Written con-
sent was obtained from the parents of the participants.
Ethical approval for the study was obtained from the CER
Umbria-Regional Ethics Committee of Umbria (4690/24,
20/03/2024). The research presented complies with all
ethical statements in humans according to the Declara-
tion of Helsinki.

The inclusion and exclusion criteria

Children and adolescents aged 3-18 years who left
Ukraine due to the recent war with Russia and are cur-
rently refugees in the Umbria region of Italy were
included in this study. Participants affected by general
syndromes or diseases were also included, although
some of them represent a risk factor for caries by affect-
ing susceptibility to this oral disease (e.g., diabetes) or
the patient’s compliance with previous dental treatments
(e.g., psychological disorders). Conversely, uncooperative
participants or those without signed consent from par-
ents and/or legal guardians were excluded. The absence
of a radiographic examination was not considered an
exclusion criterion.

The dental examination, including anamnesis and
oral examination, was performed by a structured den-
tist with an active dental practice of more than 10 years
in the clinic where the study was conducted. A cultural
mediator was present during all phases of the dental visit.
Anamnesis was performed to obtain the participants’
personal data as well as to determine their hygiene and
dietary habits, socio-economic status and Italian lan-
guage speaking skills, representing the independent vari-
ables of this study. Oral examination was used to evaluate
tooth decay and periodontal diseases, representing the
dependent variables. Caries diagnosis was performed
according to the criteria of the International Consensus
Workshop on Caries Clinical Trials [19] which included
the use of a mirror and a caries probe to evaluate the
tooth surfaces after drying and illuminating them with
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an air spray and a specific chair lamp. This diagnosis, in
accordance with the abovementioned criteria, was also
performed through two bitewing radiographs (on both
sides of the dental arches) in all patients who consented
to this latter examination, starting from five years old.

Caries prevalence (the number of participants affected
by tooth decay) and caries severity were measured
through the mean score of the DMFT/dmft index. In
the literature, caries severity in the permanent denti-
tion has been measured with the DMFT index, in the
primary dentition with dmft and in the mixed denti-
tion with DMFT/dmft. In the overall population sample
of this study, in which each of the three dentitions was
present, all three types of caries index should be used,
however for simplicity the DMFT/dmft index was used
to indicate caries severity regardless of the type of denti-
tion. In addition, an analysis of the single components of
DMFT/dmft, decayed teeth (DT/dt), missing teeth (MT/
mt) and filled teeth (FT/ft), were also conducted in this
study. Finally, in this study the need for dental treatment
index was calculated as the ratio between DMT/dmt
and DMFT/dmft, calculating the fraction of the entire
amount of teeth affected by caries still untreated [1]. For
the descriptive analysis, the sample was stratified into
two groups: a low-moderate caries group with DMFT/
dmft<4 and a high caries group with DMFT/dmft>4.
It was decided to divide the sample into two groups with
a cut-off equal to DMFT/dmft=4 since it is the median
of the population under consideration and this value
(DMFT/dmft=4) was used to underline the high level of
caries [5].

Gingivitis and periodontitis were detected via a perio-
dontal probe inserted into the gingival sulcus, specifically
six gingival sites for each tooth [26]. Periodontal disease
was recorded via the PSR (Periodontal Screening and
Recording) index. PSR, which is usually divided into 4
possible scores, was described as a dichotomous variable.
Specifically, we classified periodontal status as healthy or
unhealthy. Healthy periodontal status is defined as the
absence of gingivitis or periodontitis in all gingival sites
of the two dental arches (PSR=0); while unhealthy peri-
odontal status as affected by gingivitis or periodontitis in
at least one gingival site (PSR between 1 and 4).

The parents of the participants were interviewed by
a researcher asking for a subjective evaluation of their
socio-economic status and this data was classified via a
self-report questionnaire where two possible levels were
described: “temporary difficulty” meaning a socio-eco-
nomic hardship situation in the country of arrival (Italy),
decrease in income solely because of their refugee sta-
tusand “discomfort” meaning a socio-economic hard-
ship situation already present in the country of origin,
Ukraine, and still present in Italy [2]. Language skills were
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classified into two levels via self-assessment of language
proficiency tool such as a self-assessment questionnaire.
This tool can be useful for gathering data directly from
individuals about how competent they feel in commu-
nicating in Italian in various contexts. (Heritage Lan-
guages at the Crossroads: Cultural Contexts, Individual
Differences, and Methodologies). All data obtained were
reported in Appendix 1 and the questionnaire is reported
in Appendix 2.

Statistical analysis

A descriptive analysis of the quantitative and qualita-
tive variables was performed using median values and
interquartile range (IQR) for continuous variables and
absolute frequencies and percentages for discrete and
nominal variables. DMFT/dmft values were used to
classify participants in two groups: DMFT/dmft<4 or
DMFT/dmft>4. Differences between frequencies and
percentages, were evaluated with the x2 test or Fisher’s
exact test, as appropriate. Data were analyzed for normal-
ity of distribution with the Shapiro—Wilk test. Because
the data did not result in a normal distribution, a non-
parametric analysis (Wilcoxon rank-sum test) was per-
formed to determine differences between the two groups
for continuous variables. In the presence of statistical sig-
nificance, variables were entered into a multivariate logis-
tic regression model to identify factors independently
associated with the presence of high DMFT/dmft values.
In the model, the dmft index was placed as the dependent
variable, the other variables as independent (age, gender,
or self-reported socio-economic status, PSR, and level
of communication). The association was expressed as
Odds Ratios (ORs), adjusted for the other factors in the
model with a 95% confidence interval (CI). The sample
size was estimated with reference to the primary point of
the study, which aims to detect an average effect size of
large (0.50) levels of PSR between two groups. An analy-
sis using Cohen’s conventions performed with G power
software, with a power greater than 90% (1-f3) and a level
of significance a=0.05, identified an estimate of the sam-
ple size for a cross-sectional design of at least 50 partici-
pants. A p-value of <0.05 was the criterion for statistical
significance. The data was processed using the STATA/
BE software program, version 18.

Results

The sample of Ukrainian children and adolescents,
attending the University Dental Clinic of Perugia dur-
ing the abovementioned study period, was composed of
50 children, with a mean age of 9.2 SD 4.6. All partici-
pants enrolled in this study met the inclusion criteria
and completed the dental visit, therefore the study did
not present any degree of attrition bias. Eight patients
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were not subjected to radiographic examination (bite-
wings) due to their young age that did not allow the
necessary compliance; however, they underwent a vis-
ual dental examination (using also the dental probe)
and therefore were not excluded. Two of the fifty par-
ticipants, after the anamnesis, were found affected by
a health vulnerability, both with a diagnosis of type I
diabetes. To know the oral health status of the studied
sample, Table 1 shows the distribution of total mean
DMFT/dmft scores (3.54%+2.57), DT/dt (2.92+1.93),
MT/mt (0.24+0.59), FT/ft (0.40+0.63) and for age. The
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need for dental treatment (the ratio between DMT/dmt
and DMFT/dmft) was 0.83.

The prevalence of children affected by caries was
84% (42/50), of whom 28/42 (66%) had a DMFT/dmft
index <4, whereas 14/42 (34%) had a DMFT/dmft
index>4. The descriptive statistical analysis revealed
significant differences between the two groups (DMFT/
dmft>4 vs. <4) in terms of the PSR (p=0.026) and com-
munication level (p=0.033) (Table 2).

The multivariate logistic regression model revealed that
children with more caries were more likely to have peri-
odontal disease (OR 7.71, 95% CI 1.38-22.94, p=0.020)

Table 1 Distribution of mean DMFT/dmft, D/d, M/m and F/f values for age

Age (years) N DMFT/dmft (+SD) DT/dt (+SD) MT/mt (£SD) FT/ft (+SD)
<6 9 55 (£1.94) 1.33 (£1.58) 0.00 (+0.00) 0.22 (+0.66)
6 11 445 (£2.38) 3.90 (+2.02) 0.36 (£0.67) 0.27 (£0.46)
7-11 12 391 (£2.10) 341 (%£1.72) 0.16 (+0.38) 0.33 (0.49)
12 5 240 (£1.14) 2.0 (x0.70) 0.2 (£0.44) 0.20 (+0.44)
>12 13 423 (+3 9) 3.07 (£1.97) 0.38 (+0.86) 0.76 (£0.83)
Total 50 3.54(£2.57) 2.92(£1.93) 0.24(+0.59) 0.40 (+0.63)
Table 2 Description of the characteristics of the study sample, stratified for DMFT/dmft <4 or DMFT/dmft>4 groups
DMFT/dmft
TOT DMFT/dmft<4 DMFT/dmft>4 p-value
N=50 n (%) n (%)
33 (66.00) 17 (34.00)
Age (years), median (IQR) 75(613) 7612) 8(613) 0.5636*
Age Classes, median (IQR)
<7n=25 6(46) 6(46) 6(66.5) 0.1662*
>7:n=25 13(11 16) 12(11.516.5) 13(915) 0.6869*
Sex, n (%) 0361 **
Male 28 (56.00) 20 (60.61) 8 (47.06)
Female 22 (44.00) 13(39.39) 9(52.94)
Socio-economic status, n (%) 0.350%**
Temporary difficulty 38 (76.00) 24(72.73) 14 (82.35)
Discomfort 12 (24.00) 9(27.27) 3(17.65)
Level of communication (%) 0.033%**
High (good, sufficient, acceptable) 19 (38.00) 16 (48.48) 3(17.65)
Low (Almost nonexistent, barely acceptable, 31 (62.00) 17 (51.52) 14 (82.35)
poor)
PSR, n (%) 0.026%**
Healthy (score 0) 16 (32.00) 14 (42.42) 2(11.76)
Unhealthy (score 1.2.3.4) 34 (68.00) 19 (57.58) 15 (88.24)

Children who were dental caries-free, dmft<4
Children with dental caries experience, dmft>4
*Wilcoxon Mann-Whitney test

**y2 test

***Fisher’s exact test
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and to have a low level of communication (OR 6.09, 95%
CI 1.34-27.69, p=0.019). From the multivariate logistic
regression model, corrected for the other factors in the
model, it was found that increased Periodontal Screen-
ing and Recording index (PSR) and low communication
were independently associated with the risk of having a
DMFT/dmft >4 (Table 3).

Discussion

In this study of Ukrainian war refugee children, a high
level of caries severity was observed, with four out of
five children affected and an average DMFT/dmft score
of nearly four, peaking at age six with a score of 4.5 and
reaching a minimum value (still high) of 2.5 at age 12.
When the need for dental treatment was assessed in this
population, untreated decayed teeth represented almost
the total of the teeth affected by this disease, underlining
an evident state of need in terms of dental health. In addi-
tion, children with a high caries index also exhibited poor
periodontal status. These data, when compared to those
of children living in the host country, were significantly
higher. In Italy, according to the latest national epidemio-
logical survey commissioned by WHO, the prevalence of
caries ranged from 21.6% at age 4 to 43.1% at age 12, with
a DMFT/dmft score just above one in adolescents around
age 12 [6]. Additionally, when comparing the untreated
caries data (DT index) of the 12-year-old subjects in this
Ukrainian population with the literature on the European
population of the same age (ranging from 0.42 to 1.67),
the data from our study were significantly more severe
[27].

The life circumstances related to ongoing war in the
country of origin and adaptation to a new country could
represent the most relevant and plausible explanation
for the poor oral health status. Indeed, the condition of
refugees is often hampered by several barriers to health
care, such as financial problems, linguistic difficulties and

Table 3 Logistic model of factors associated with a DMFT/
dmft>4

OR# 1C 95% p-value

PSR

Absent® 1
Present 771 1.38-22.94 0.020
Level of communication

High (good, sufficient, acceptable) 1

1.34-27.69

Low (Almost nonexistent, barely 6.09 0.019

acceptable, poor)®

p<0.05, statistically significant difference between DMFT/dmft <4 or >4
#corrected for the other factors in the model

2 reference category
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the perception of the host health system as complicated
because it is different from the one of origin [15]. Lin-
guistic difficulties as an item related to oral diseases (i.e.,
caries) was also found in our study. In addition, although
most participants already had active health insurance in
many countries (i.e., in Italy), owing to their refugee sta-
tus, long waiting lists and limited knowledge of public
facilities hindered access to health care, particularly den-
tal care [13]. However, since tooth decay is a chronic dis-
ease, the ongoing war could not be the only explanation
for the poor oral health of Ukrainian children. Before the
war, the Ukrainian dental healthcare system was char-
acterized by inadequate coverage [22]. Despite having
both public and private dental facilities, Ukraine suffered
from an uneven distribution of services and insufficient
resources. The system was primarily based on private
clinics, which, however, did not sufficiently replace the
reduction in public dental facilities due to the profound
transformation of the Ukrainian national health system
that occurred over the last decade. Overall, this transfor-
mation led to a reduction in preventive and dental care
policies for the population, to the detriment of their gen-
eral oral health status, including that of children [16, 17].
The onset of war has exacerbated this fragility.

In the literature, only one study was found to be similar
to ours, discussing Ukrainian refugees, although it was
carried out in adult populations. In that study, almost
eight hundred Ukrainian refugees were evaluated via a
self-report questionnaire without performing clinical vis-
its due to a lack of funding [20]. That study, unlike our
study, showed that the majority of refugees reported that
their oral health status was good in terms of both caries
and gingivitis, with a level of perceived disease in fewer
than 20% of the cases. This difference could be explained
by the fact that a self-reported evaluation of oral health
is necessarily less accurate than an objective visit per-
formed by a specialist in this matter. Indeed, the litera-
ture has demonstrated that self-evaluations of oral health
status might vary in terms of sensitivity and specificity
among individuals, with a certain limit of accuracy [21].
However, the Ponomarenko study agreed with our find-
ings when it considered language as a barrier to access-
ing dental care, with the difference that it highlighted
the role of the low socio-economic status of refugees
and the complexity of the host health care system in
hindering their attendance in dental services, which is
closely related to oral well-being [10]. A second recent
systematic review of the literature on social vulnerabili-
ties, like the previous study conducted in an adult pop-
ulation, was in full agreement with our results, showing
that the refugee population is more affected by poor oral
health than the general population of the host countries.
Child status, when combined with refugee (and often
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low-socio-economic status) status, results in a combina-
tion of multiple vulnerabilities, with a higher risk of poor
oral health than for individuals with single vulnerabilities
or the native population [8].

In the literature, some studies have addressed the
dental health status of refugee children, providing data
that align with the findings of the present analysis. The
first study, conducted on a population of Syrian refugee
children in Jordan, reported a high need for emergency
interventions to manage pain and oral infections caused
by tooth decay [23]. The second study, analyzing a pop-
ulation of Iraqi and Syrian refugee children in Turkey,
described how refugee conditions were associated with
deteriorating oral hygiene habits and increased difficulty
in accessing dental care [9]. The third study highlighted
the high percentage of refugee children in the USA who
require access to dental services within their first year
of residence in the host country [24]. In summary, these
studies have underscored a significant contradiction in
refugee children: an urgent need for dental care cou-
pled with irregular attendance at dental services, leading
to a progressive worsening of their dental health status.
Moreover, in a recent review dealing with immigrant
children, a vulnerability very similar to that described
here was identified. The published epidemiological data
in terms of prevalence and severity were in substantial
agreement with our findings, indicating that in primary
dentition, caries prevalence varied between 22% and 88%,
and the dmft index was nearly four [4].

Therefore, there is an ethical responsibility on the
part of countries hosting young refugees to provide eas-
ily accessible pathways to health to ensure that the same
standard is provided to children belonging to the host
population, as stated in the Convention on the Rights
of the Child, adopted by the United Nations General
Assembly on 20 November 1989 (ISSOP Migration
Working Group, 2018). In fact, refugee children, owing
to their increased susceptibility to caries and periodon-
tal disease, are at risk of aggravating their already com-
promised quality of life with oral health-related disorders
(e.g., pain, chewing dysfunction, and psychological diffi-
culty in smiling) as well as general oral health-related dis-
eases [3, 7, 14, 24]. In this complex and critical situation
involving refugees, a national health system unprepared
to treat them could increase the risk of raising barriers
to access to dental care with a consequent deteriora-
tion of oral health (World Dental Federation, 2017). The
employment of specific professional figures, such as cul-
tural mediators, could be useful for helping physicians
approach uneasy patients, such as refugees, due to their
psychological trauma and cultural and linguistic differ-
ences (ISSOP Migration Working Group 2018).
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Furthermore, this study addressed the significant rela-
tionship between DMFT >4 and a low level of commu-
nication in Italian; however, the true significance of this
reduced language ability (observed in a large part of
the study population) lies not in its potential role as a
risk factor for caries, but in the insight it provides into
the need for health policies that address the challenges
refugees face in interacting with the host environment,
including access to oral health services.

Study limitations

This study was conducted by contacting only official
refugee asylee associations and, therefore, likely did not
include the entire sample of refugees in the region where
this analysis was carried out with limits of accuracy in
describing data on the oral health of Ukraine children;
for this reason, it should be considered a study offer-
ing only preliminary data. In addition, this was a single-
center study on a limited sample of 50 participants with
an increased risk of reduced accuracy when our results
were considered as expressions of the entire population
of children and adolescent refugees from Ukraine in Italy.
Therefore, this study should be considered an explora-
tory analysis with a risk of bias in terms of “generaliz-
ability” of the epidemiological data found (and the data
on the relationship between variables) when referred to
the general population of interest. A further limitation of
the study is because in some study participants (n.8/50)
it was not possible to perform an intraoral radiologi-
cal examination, due to age or temperament. Therefore,
a part of the sample received a partial diagnosis (only by
visual examination and use of the dental probe) with the
risk of underestimating the prevalence of tooth decay
(risk of false negatives). Moreover, although a small per-
centage (4%) of the study participants were affected by
general diseases, which could influence their receptivity
to caries, their inclusion in this study could result in an
overestimation of the prevalence and severity of caries
due to the disease rather than to this refugee status. Fur-
thermore, data on dietary habits (beverages and sucrose-
sweetened foods) of study participants were not recorded
because the diet varied so much before and after the war
that it provided data too heterogeneous to be collected.
However, since this variable was described in the study
protocol, the study presented a “selective reporting bias”.
In addition, several pieces of information, constituting
confounder variables in the caries onset, such as the level
of fluoride in the consumed drinking water, the tooth-
brushing behaviors (although indirectly assessed by eval-
uating the gingival inflammation with PSR index), the use
of fluoridated toothpaste, the access to the caries preven-
tion and/or oral health care programs were not recorded
representing a further limitation of this study.
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Conclusions

The present study revealed a high prevalence of caries
in Ukrainian children in Umbria, Italy, which was par-
ticularly related to difficulty speaking the language of
the host country.

Therefore, it is important to improve dental services
for refugees, consider their specific needs and prepare
health care workers to face the new challenges of dental
services. We hope that this study will serve as a basis for
further research and will be used as a reference model
for the implementation of similar programs in other
regions and contexts. The continuity and expansion of
this work could facilitate the development of standard-
ized practices that ensure access to quality dental care
for all war refugees, thus helping to reduce inequalities
in oral health and promoting social inclusion.
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