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ABSTRACT

BACKGROUND: The COVID-19 pandemic reduced access to medical services and led to an increase in
complications and exacerbation of many diseases that occurred during and after the pandemic, including
deterioration in oral health. One of the main oral health indicators is the index of the number of decayed,
extracted, and filled primary teeth (deft) or decayed, extracted, and filled permanent teeth (DEFT).

The aim of this study was to determine whether restricted access to dental services during the COVID-19

pandemic led to a deterioration in oral health among schoolchildren.

METHOD: Data of oral systematic examinations before (school year: 2018-2019) and after (school year:
2021-2022) the pandemic were used for the study. Systematic oral examinations were conducted for all
primary school students from the first to ninth grades at Murska Sobota Public Health Center, and the
number of decayed, filled, and extracted (due to caries) primary and permanent teeth were recorded for each
student. The deft and DEFT index values before and after the pandemic were calculated and compared for
students in first (age range: six to seven years) to fifth (age range: 10-11 years) grades and students in fifth

to ninth (age range 14-15 years) grades, respectively.

RESULTS: We found that the median deft index of the whole population before the pandemic was 3, whereas
it was 2 afterwards (p < 0.01). For students in the first and second grades, the median deft index was 3
before the pandemic and 2 afterwards (p = 0.01), and for students in the third grade, it was 4 (p = 0.02)
before the pandemic and 2 afterwards (p < 0.01). The median DEFT index of the whole population was 1
before the pandemic and 0 afterwards (p < 0.01). For students in the seventh, eighth and ninth grades, the
median DEFT index values were 1, 2 and 2, respectively, before the pandemic and 0, 0 and 1, respectively,
afterwards (p < 0.01 for seventh and eighth grades and p = 0.02 for ninth grade).

CONCLUSION: The results of our study showed a lower deft/DEFT index after the pandemic, which could be
explained by increased health and hygiene awareness during the pandemic, as children/parents were mostly
responsible for maintaining good oral health. Limited access to dental services does not necessarily imply

poor oral health (Tab. 1, Ref. 25). Text in PDF www.elis.sk
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Introduction

The COVID-19 pandemic has changed the usual methods of
ordering patients, preparing and protecting patients and health
personnel. During the pandemic the number of patients who were
treated by dentists, during workday, was reduced. This is because
of the new measures, i.e the new protocol, which involved the use
of special protective equipment, disinfection, and ventilation of
the workplace, required more time, resulting in a lower number
of patients being treated than after the pandemic. During the first
wave of COVID-19 in Slovenia, only emergency dental practices
were available. Since then, there have been significant changes in
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dental treatment practices. The situation was similar in the other
medical specialties (1, 2, 3). Existing research has shown that the
measures taken to prevent the spread of COVID-19 led to limited
access to medical services (4, 5, 6) an increase in the risk of medi-
cal complications, and the aggravation of many diseases that oc-
curred during and after the pandemic (7, 8, 9, 10). This has been
confirmed by studies conducted in the field of dentistry (11, 12, 13).

During the pandemic, collective preventive measures were
not implemented; only individual treatments were implemented.
Collective preventive measures (School for future parents and
lectures and workshops for preschool and school children) were
implemented through different digital platforms, such as Skype,
Zoom, and Google Meet. The medical personnel who performed
collective preventive activities, managed to adapt to the new cir-
cumstances due to the pandemic through new ideas, imagination
and ingenuity to continue preventive healthcare activities and
maintain good oral health among children. The pandemic also
highlighted the advantages (14, 15, 16) and disadvantages (17,
18) of telemedicine. The pandemic resulted in a lack of system-
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atic examinations of schoolchildren, thereby neglecting to moni-
tor their oral health for over two years. Systematic examinations
are the best indicators of the health status of the entire population.
The indicator of oral health is either the index of the number of
decayed, extracted, and filled primary teeth (deft) or decayed, ex-
tracted, and filled permanent teeth (DEFT) (19).

This study aimed to determine whether limited access to den-
tal services during the pandemic negatively impacted oral health
among schoolchildren. We hypothesized that oral health would
worsen during the pandemic.

Methods

The dental systematic examinations of schoolchildren were
based on the legislation of the Republic of Slovenia (Rules to carry
out preventive health care at the primary level, Uradni list Republic
of Slovenia) (20). This law defines all preventive activities in den-
tistry, including preventive examinations, data processing, work-
shops in schools and kindergartens, and lectures for children. A pa-
rental signature is necessary to allow a child to participate in any of
these preventive activities. At the beginning of enrollment, all par-
ents (if they agreed to allow their child to take part) signed consent
forms to participate in the implementation of the preventive care
program. The signed forms were stored in the Dental Department
ofthe Murska Sobota Community Health Centre; no additional ap-
proval from the ethics committee was required. In agreement with
school management, the schoolchildren visited the health center
for dental systematic examinations. Systematic examinations were
conducted for students in the first to ninth grades at all primary
schools in the region of the community health center Murska So-
bota (in Slovenia, the primary school has nine grades; for children
from six to fourteen/fifteen years of age). The dental systematic
examinations were performed by five dentists at their offices using
a dental chair and regular instruments. The forms for these exami-
nations were filled in with the following information: first name,
last name, gender and dental status (healthy, decayed, and extracted
teeth). Caries assessment was based on the detection of a cavity,
undermined enamel and softened hard tissue. The dentists noted the
detected condition on the form. The completed forms were sent to a
pediatric dental specialist. The pediatric dental specialist processed
the data. We examined all schoolchildren and observed a preva-
lence of caries among the entire population of primary schoolchil-
dren in the region of Murska Sobota Community Health Center.

The data variables processed included gender and the num-
ber of decayed, extracted, and filled (due to caries) primary teeth
and permanent teeth. The deft and DEFT indexes were calculated
for schoolchildren from first (age: six years) to fifth (age: 1011
years) grades and from fifth to ninth (age: 1415 years old) grades,
respectively. This prospective study used data for the 2018-2019
school year (the year before the pandemic) and the 2021-2022
school year (the first year after the pandemic).

Statistical analysis

Statistical analysis was performed using IBM SPSS 26.0 soft-
ware (IBM Inc., Chicago, IL, USA). Descriptive statistical analy-
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sis was conducted on data of all included schoolchildren in each
grade (from first to ninth) for the 2018-2019 and 2021-2022 school
years. The Kolmogorov—Smirnov test was used to evaluate the
normality of the distribution. The Mann—Whitney U test was per-
formed to compare the deft and DEFT indexes for the 2018-2019
and 2021-2022 school years. The a-level was set to 0.05 for all
tests, and p values are presented for two-tails tests. The statistical
analysis was upgraded by including a multiple linear regression
analysis, accounting for gender as a confounding factor.

Results

For the study period of two years, 4,960 systematic exami-
nations were conducted (boys: 2,550, 51.4 %; girls: 2, 410, 48.6
%). Of these, 2,296 examinations were performed during the
2018-2019 school year (a year before the pandemic), and 2,664
examinations were carried out in the year after the pandemic (the
2021-202022 school year).

The Kolmogorov-Smirnov test showed that the distributions
of deft/DEFT indexes were not normal. Therefore, non-parametric
tests were used for further statistical analysis.

Deft indexes for students in the first grade were 3.8 and 3.1
before and after the pandemic, respectively. Deft indexes for the
second graders were 4 and 3 before and after the pandemic, respec-
tively. Deft indexes for the third graders were 3.9 and 3 before and
after the pandemic, respectively. Deft indexes for the fourth grad-
ers were 2.8 and 2.5 before and after the pandemic, respectively.
Deft indexes for the fifth graders were 2 and 1.4 before and after
the pandemic, respectively. Deft indexes for the whole population
(all schoolchildren from first to fifth grades) were found to be 3.3
and 2.6 before and after the pandemic. The deft index was higher
for each grade of primary school before than after the pandemic.
Deft index values increased before the pandemic to the second
grade and decreased to the fifth grade. However, deft index values
were the same after the pandemic to the third grade and decreased
to the fifth grade.

The median deft index for the whole population (all school-
children from first to fifth grades) was found to be 3 in the school
year 2018-2019 (before the pandemic) and 2 in the school year
2021-2022 (after the pandemic). The Mann—Whitney U test for
deft index for the whole population (all schoolchildren from the
first to fifth grades) showed a statistical difference (p < 0.01) be-
tween the years. The statistical differences were in the first, second,
third, and fifth grades (Tab. 1).

DEFT indexes for students in the fifth grade were 0.7 and 0.6
before and after the pandemic, respectively. DEFT indexes for
the sixth graders were 1.2 and 0.8 before and after the pandemic,
respectively. DEFT indexes for the seventh graders were 1.5 and
1.1 before and after the pandemic, respectively. DEFT indexes for
the eighth graders were 2.2 and 1.3 before and after the pandemic,
respectively. DEFT indexes for the ninth graders were 2.4 and 1.8
before and after the pandemic, respectively. Deft indexes for the
whole population (all schoolchildren from fifth to ninth grades)
were found to be 1.6 and 1.1 before and after the pandemic. The
DEFT index was higher for each grade of primary school before



Boris EGIC, Vojko BERCE. Oral health of schoolchildren before and after the COVID-19 pandemic

Tab. 1. Deft/DEFT indexes before and after of the pandemic.

Grade n Deft” — median (IQR)
Year 2018/19 Year 2021/22 p*

It 567 3(6) 2(5) 0.01
2nd 527 3(7) 2(5) 0.02
3t 566 4(4) 2 (5) <0.01
4t 584 2(5) 2(4) 0.15
5t 562 1(4) 1(2) 0.02
all 2806 3(5) 2 (4) <0.01

DEFT* — median (IQR)
5t 562 0(1) 0 (1) 0.88
6n 568 0(2) 0 (1) 0.04
7t 539 1(3) 0(2) <0.01
i 554 2(4) 0(2) <0.01
9 493 2(4) 1(3) 0.02
all 2716 1(3) 0(2) <0.01

n — number of children, IQR-interquartile range, * p value of Mann-Whitney U test
compared deft/DEFT indexes between year 2018-2019 and 2021-2022, *deft index
(median and interquartile range) was calculated among children from the first to fifth
grade and DEFT index from the fifth to ninth grade

than after the pandemic. The DEFT index values increased with
the age before and after the pandemic.

The median DEFT index for the whole population (all school-
children from fifth to ninth grades) was found to be 1 in the school
year 2018-2019 (before the pandemic) and 0 in the school year
2021-2022 (after the pandemic). The Mann—Whitney U test for
DEFT index for the whole population (all schoolchildren from
the fifth to ninth grades) showed a statistical difference (p <0.01)
between the years. The statistical differences were in the sixth,
seventh, eighth, and ninth grades (Tab. 1).

The deft index values were higher than DEFT index values
before and after the pandemic, respectively.

Statistical analysis was upgraded with a multiple linear regres-
sion that accounted for gender as a possible confounding factor.

Discussion

This study has two major findings related to the impact of CO-
VID-19 on the dental health of schoolchildren: (1). The overall
deft index value was higher than the overall DEFT index value (2).
Both the deft and DEFT index value were higher before the pan-
demic (school year: 2018-2019) than after the pandemic (school
year: 2021-2022).

This study is the first of its kind to examine the impact of oral
health on the entire population of a specific age group in a given
region. The study results indicated that dental caries was prevalent
among the entire population of primary schoolchildren (consid-
ered a vulnerable population) in the given region before and after
the pandemic. To the best of our knowledge, this is the first study
to examine the impact of pandemic on oral health of the entire
population of children or adults in a region.

Past studies have shown the COVID-19 pandemic negatively
affected physical and mental health and general well-being (21),
as well as worsened symptoms of psychiatric disorders and in-
flammatory bowel disease (22), whereas the number of cases

of infectious enterocolitis and sexually transmitted diseases de-
creased during the pandemic (23). However, no information exists
on the prevalence of dental caries before and after the pandemic,
(i.e., how the pandemic impacted the oral health of children).
Existing studies have only shown that patients’ access to dental
services, both conservative and preventive, was limited during
the pandemic (24, 25). All collective preventive activities in-
person, such as courses for children and parents and workshops
in kindergartens and schools, were not implemented during the
pandemic. The cabinet’s work on individual dental education was
carried out with a minimal number of patients (to ensure compli-
ance with the new guidelines for the protection of patients and
medical staff). Systematic examinations as “a form of collective
treatment”, which are considered the best approach to identify the
prevalence of diseases, were not performed during the pandemic.
Therefore, it was difficult to identify the extent of a disease and
its consequences.

During the lockdown, the use of telemedicine increased sig-
nificantly. Our group’s preventive activities (such as courses,
workshops and quizzes for children, School for future parents,
and counseling for parents) were remotely conducted using digi-
tal technology, such as the Zoom platform. One might infer that
oral health would be worse after a pandemic. However, is that
really the case?

The results of this study show that oral health among school-
children improved after the pandemic. This could mean that our
work organization, with a goal of increasing children’s responsi-
bility for oral health, was successful during the pandemic. Based
on the results, we can examine whether there was a fear of the in-
ability to get professional help during the pandemic. It is possible
that patients were afraid of the new conditions (new ways to protect
people from infection, restriction of movement and social contacts)
or that the complicated access to health services prompted them
to take responsibility for maintaining their health and improved
their awareness of its overall importance. This was applicable to
children and parents in the context of oral health maintenance. It
is possible that the lockdown and limited access to medical ser-
vices led to increased self-care and awareness of the importance
of preventive measures.

Modern generations (children and young parents) favor the use
of digital technology (internet, applications for video conferences
or virtual meetings). Modern preventive healthcare approaches for
children have raised both children’s and parent’s awareness about
the importance of maintaining oral health. Therefore, new trends
in the implementation of preventive healthcare approaches in den-
tistry must keep pace with the development of modern technolo-
gies. Adaptation to new working conditions through approaches
conducive to children will be highly beneficial. We will use all
resources, both in-person and online, to communicate and spread
oral health knowledge to children.

To conclude, limited access to dental services does not neces-
sarily imply poor oral health.
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