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ABSTRACT

Background. Preschool children are particularly susceptible to dental caries development. Due to the fact that deciduous
teeth are less mineralised, they are more likely to be affected by this condition. Therefore, preschool age is a significant
period in shaping positive health-oriented attitudes regarding dental caries prevention.

Objective. The aim of this study was to analyse hygienic and nutritional habits in children aged 5 from Biala Podlaska in
the context of dental caries prevention.

Material and Method. The study included 454 preschool children (251 boys and 203 girls) from Biala Podlaska. Their
hygienic and nutritional habits were examined with a diagnostic survey using the authors’ own anonymous questionnaire.
Mean consumption of nutrients (calcium, phosphorus and vitamin D) was estimated on the basis of average daily
consumption calculated as a mean from three 24-hour interviews (conducted by the authors in a kindergarten or at
children’s houses). A nutritional value of a daily portion was calculated with the use of "Dieta 5.0" software (National
Food and Nutrition Institute).

Results. Research results revealed that in the case of only one in three children, parents began toothbrushing within the
first year of a child’s life. Approximately 90% of preschool children brushed their teeth at least twice a day. Half of the
children under examination brushed their teeth for 1-2 minutes usually with a traditional toothbrush. Toothbrushing was
supervised by 62.5% of the boys’ parents and 38.9% of the girls’ parents (p<0.05). Almost 66% of the parents took their
children to a dentist for regular (once or twice a year) dental check-ups. Analyses of daily food rations revealed insufficient
amounts of calcium (25%) and vitamin D (over 80%). Moreover, an excessive intake of phosphorus (twice as high as the
norm) was noted.

Conclusions. Developing appropriate hygienic and nutritional habits in children is an indispensable element in the
prevention of lifestyle diseases, including dental caries.
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STRESZCZENIE

Wprowadzenie. Dzieci w wieku przedszkolnym sg szczegolnie podatne na rozwdj prochnicy. Ze wzgledu na fakt, ze
zeby mleczne s3 mniej zmineralizowane, istnieje wicksze prawdopodobienstwo, ze dotknie ich ten stan. Dlatego wiek
przedszkolny jest znaczacym okresem w ksztattowaniu pozytywnych postaw prozdrowotnych dotyczacych zapobiegania
préchnicy zebow.

Cel. Celem badan byta analiza higienicznych i zywieniowych nawykdw u dzieci w wieku 5 lat z Biatej Podlaskiej w kon-
tekscie profilaktyki prochnicy.

Material i metody. Badaniem objeto 454 dzieci w wieku przedszkolnym (251 chlopcow i 203 dziewczynki) z Bialej
Podlaskiej. Nawyki higieniczne i Zywieniowe dzieci zostaty ocenione w badaniu diagnostycznym z wykorzystaniem
anonimowego kwestionariusza autorskiego. Srednie spozycie sktadnikéw odzywczych (wapnia, fosforu i witaminy D)
oszacowano na podstawie Sredniego dziennego spozycia obliczonego jako srednia z trzech 24-godzinnych wywiadow
(przeprowadzonych przez autoréw w przedszkolu lub w domach dziecka). Warto§¢ odzywcza dziennej porcji obliczono
przy uzyciu oprogramowania ,,Dieta 5.0” (National Food and Nutrition Institute).

Wyniki. Wyniki badan ujawnity, ze w przypadku tylko jednego na troje dzieci rodzice zaczgli my¢ zeby w ciagu pierwszego
roku zycia dziecka. Okoto 90% dzieci w wieku przedszkolnym myje z¢by co najmniej dwa razy dziennie. Potowa badanych
dzieci myta zgby przez 1-2 minuty, zwykle tradycyjna szczoteczka do zgbow. Szczotkowanie zgbdéw nadzorowato 62,5% rodzi-
cow chiopcow i 38,9% rodzicow dziewczat (p <0,05). Prawie 66% rodzicow zabierato swoje dzieci do dentysty na regularne
(raz lub dwa razy w roku) wizyty kontrolne. Analizy codziennych racji zywno$ciowych wykazaty niewystarczajace ilosci
wapnia (25%) i witaminy D (ponad 80%). Ponadto odnotowano nadmierne spozycie fosforu (dwa razy wyzsze niz norma).

* Statutory research: DS. 246 - Psychophysical development of five-year-olds children in Biala Podlaska
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Whioski. Rozwijanie odpowiednich nawykow higienicznych i zywieniowych u dzieci jest niezbednym elementem profi-

laktyki chordb cywilizacyjnych, w tym prochnicy.

Stowa kluczowe: dzieci w wieku przedszkolnym, prochnica, nawyki zZywieniowe i higieniczne

INTRODUCTION

According to the definition of the World Health
Organisation (WHO), dental caries is a local,
pathological process of extracorporeal origin leading
to the decalcification of enamel, disintegration of hard
dental tissue and, as a consequence, to the development
of tooth decay [21].

As faras dental caries is concerned, epidemiological
data are very distressing [9]. It was proved that dental
caries may occur in infants immediately after the
occurrence of deciduous teeth [4]. Its prevalence
increases with age. In Poland, over 50% of the children
aged 3 have caries, while among older (preschool)
children, it may even reach 85% [18, 27]. A similar
problem exists in many countries in Europe [19].

It is alarming that despite the fact that dental caries
is common in young children, this problem is often
marginalised. Usually, proper oral hygiene begins
only in older children, when changes are extensive and
irreversible and they require dental procedures or even
a root canal treatment leading to tooth death or tooth
loss [11, 14].

A preschool period is a significant element in
shaping positive health-oriented attitudes of a child
in preventing dental caries. The aetiology of this
disease is mainly related to improper oral hygiene in
the first years of life and improper nutritional habits.
Moreover, it is important to prepare the youngest ones
to take up conscious decisions influencing the state of
teeth [8, 28].

The aim of this study was to analyse hygienic
and nutritional habits in children aged 5 from Biata
Podlaska in the context of dental caries prevention.

MATERIAL AND METHODS

The study included 454 preschool children
(251 boys and 203 girls) from Biala Podlaska. The
inclusion criteria were as follows: 5 years of age,
a written consent of their parents/legal guardians
to participate in the study. Hygienic and nutritional
habits of preschool children were examined by means
of a diagnostic survey with the use of an anonymous
questionnaire prepared by the authors and completed
by parents. Moreover, mean consumption of selected
nutrients (calcium, phosphorus and vitamin D) was
estimated on the basis of average daily consumption
calculated as a mean from three 24-hour interviews
(conducted by the authors in a kindergarten or at

children’s houses). The portion size was determined
on the basis of the “Photo album of products and
meals” [26]. A nutritional value of a daily portion was
calculated with the use of “Dieta 5.0” software (Food
and Nutrition Institute in Warsaw). The realisation
of nutrition norms was assessed with regard to the
Polish nutrition norms (updated in 2012) for children
aged 4-6 [10]. In the statistical analysis of differences
regarding non-measurable features, a Chi-square test
was applied with the level of significance at p<0.05.

The study was approved by the Research Ethics
Commission of Jozef Pilsudski University of Physical
Education in Warsaw.

RESULTS

Assessment of hygienic habits of children from
Biala Podlaska

Table 1 (Table 1) presents results regarding oral
hygiene in the children under investigation. Over 50%
of the parents declared they had started brushing their
children’s teeth between their first and second year of
life. Only one in three children had their teeth brushed
within the first year of life. Approximately 90% of the
preschool children brushed their teeth at least twice
a day, including 9% who brushed their teeth four times
a day or more, which was observed slightly more often
among girls than boys. The largest group of children
(73.2%) brushed their teeth in the morning (after
breakfast) and in the evening (after supper). Only over
16% of the girls and nearly 13% of the boys brushed
their teeth after each meal. Half of the children under
examination brushed their teeth for 1-2 minutes, while
one in three children — for 0.5-1 minute. Nearly 73% of
the children used a traditional toothbrush.

The process of toothbrushing was supervised by
nearly 52% of the parents, more often among boys
than among girls (62.5% and 38.9%, respectively). The
differences were statistically significant (Figure 1).

Table 2 (Table 2) presents the results of research
regarding dental appointments of the examined
children. According to the parents’ responses, 66% of
them visited a dentist regularly once or twice a year.
Within the last year, nearly 80% of the preschool
children had a dental appointment, mainly to perform
a dental check-up.

Eating habits of the examined children
The number of meals consumed by the children
per day was analysed. It was concluded that the largest
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Table 1. Oral hygiene

Specification Boys Girls Total
Age of first tooth brushing
below a year 29.72 32.67 31.04
1-2 years 52.61 49.50 51.22
above 2 years 17.67 17.82 17.74
Frequency of tooth brushing
once a day 13.15 8.46 11.06
twice a day 62.15 65.17 63.50
three times a day 17.53 15.42 16.59
four times a day or more 7.17 10.95 8.85
Time of tooth brushing
after breakfast and after supper 71.89 74.88 73.23
after supper only 11.24 5.91 8.85
before breakfast only 0.40 0.49 0.44
after breakfast only 3.61 1.97 2.88
after every meal 12.85 16.75 14.60
Duration of tooth brushing
between 0.5 and 1 min 34.6 36.4 35.36
between 1 and 2 mins 55.0 46.30 51.10
between 2 and 3 mins 10.4 17.20 13.44
Type of toothbrush
traditional 70.90 73.9 72.25
electric 29.10 26.10 27.75
%
80 ' boys
girls
M total
L
systematic  not systematic none
Figure 1. Parents supervising and helping their children brush their teeth (%)
Table 2. Dental care of the examined children
Specification Girls Boys Total
Frequency of dental appointments
once a year 32.78 35.05 33.79
every six months 33.20 31.96 32.64
less frequently 34.02 32.99 33.56
Appointment in the last year 62.15 63.18 62.61
Cause of the latest appointment
dental check-up 81.74 76.96 79.63
toothache 15.77 19.37 17.36
injury 2.49 3.66 3.01
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group of the preschool children under investigation
usually had 4-5 meals a day (87.9%). One in 10 children
had more than 5 meals (Figure 2).

On the basis of the data included in figure 3, it
was observed that the consumption of three basic
meals by children was high. Nearly all the preschool
children (94.5%) had dinner every day. Slightly fewer
S-year-olds had breakfast (89.6%) and supper (83.8%).
Regular consumption of lunch and an afternoon snack
ranged between 72-74% .

In the examined group, 85% of the preschool
children had sweets at least once a week (Figure 4).
Moreover, it was noted that over 42% of the boys and
nearly 34% of the girls had sweet drinks at least once
a week. A small percentage (5.7%) of the children
consumed fast food offered by different food venues.
In the case of the last two groups of highly-processed
products, the observed differences between gender
groups proved to be statistically significant. It was
also concluded that over 14% of the study participants
regularly consumed crisps.

%

boys

girls
u total

=

3 4

5 5 and more

Figure 2. Number of meals consumed by the examined children (%)

%
100,0 +
f boys
80,0 1 = girls
= total
60,0 +~
400 1
200 17
0,0 T T T
breakfast lunch dinner afternoon snack supper

Figure 3. Regularity of meals consumption among the examined children (%)

%

100
80 boys
girls
60 = total
o l
iV
20
=T = B

fast food

crisps

fizzy drinks

sweets

Figure 4. Children who consumed unhealthy products at least once a week (%)



No 2

E. Huk-Wieliczuk, A. Czeczuk

219

250
P —
200 -

150 1
100

boys
girls

M total

ga

calcium

phosphorus

-

vitamin D

Figure 5. Percentage realisation of the norm for selected nutrients in the diet

of the examined children

During the quantitative assessment of the diet of
the examined 5-year-old children, an insufficient
daily calcium intake was noted. The deficiency of this
mineral was at the level of 25% of the recommended
norm. A significant role in preventing caries is played
by vitamin D. Its consumption in a daily diet was at
the level of 18.9% among boys and 14.5% among girls.
Moreover, an excessive consumption of phosphorus
was noted. Its intake was twice as high as the
recommended amount (Figure 5).

DISCUSSION

Dental caries is strongly determined by systemic
and environmental factors as well as by lifestyle. An
appropriate state of teeth is influenced by health-
oriented attitudes such as a balanced cariostatic diet,
proper oral hygiene and regular dental check-ups.

It should be highlighted that nutritional and
hygienic habits as well as other health-oriented
attitudes are developed and reinforced at preschool
age. An important problem is constituted by an
improper oral hygiene which leads to the development
of dental caries in children.

Apart from the loss of teeth, it leads to speech
disorders, difficulties in chewing and gastrointestinal
disorders [24]. It must be pointed out that dental
caries also poses a high risk for health and life. There
are 300-400 species of bacteria in the mouth and
several of them may lead to serious health problems.
Bacteria destroying teeth and micro-organisms
living in compromised structures of periodontium
seem to be the most dangerous. These bacteria may
be transmitted in blood to various parts of the body
such as lungs, joints, optic nerve, kidneys or heart
(mainly endocardium) and cause their inflammation.
In extreme cases, they may even cause general blood
infection, i.e. sepsis.

Preschool children are particularly susceptible
to dental caries development. Due to the fact that

deciduous teeth are less mineralised, they are more
likely to be affected by this condition [12].

Our research revealed that only 31% of the parents
replied that they had performed the first oral hygiene
procedures in their children before they reached the
age of one. In turn, half of the preschool children
started brushing their teeth between the first and the
second year of life. Slightly different results were
obtained by Bruzda-Zwiech et al. [5], who revealed
that in the group of 5-year-olds, over a half of their
parents (51.09%) applied oral hygiene procedures in
the period of the occurrence of the first deciduous
teeth (between the 6™ and 12" month of life). In turn,
in the case of 40.61% of the children, parents started
brushing their teeth only after they turned one and in
8.3% - only in the 3" year of life or later.

As itisreported by Brito et al. [3], the prevalence of
dental caries in preschool children correlates with the
family income lower than minimal monthly income,
a low level of education of parents/guardians and the
frequency of toothbrushing (PR = 1.50, CI 95%: 0.50-
4.49, p = 0.001).

As far as toothbrushing is concerned, Rajab et al.
[22] concluded that the habit of brushing one’s teeth
at least twice a day was noted statistically more often
in children without caries (41%) than in children with
dental caries (24%). More alarming results regarded
55% of children from Saudi Arabia aged 6-8 who
brushed their teeth less than once a day each week [1];
in this case, 78.1% of the study participants had dental
caries.

In our research, 89% of the children from Biala
Podlaska brushed their teeth at least twice a day,
including 25% who did it three times a day or more.
Over 73% of the preschool children brushed their teeth
only after breakfast and supper. The obtained data
correspond with the results of the study by Bruzda-
Zwich et al. [5].

Accordingto Szczepanska etal. [25], not performing
oral hygiene procedures, removing food debris from
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teeth before going to bed (particularly after an evening
meal) in a careless manner or eating snacks just before
going to bed constitute the main reasons for dental
caries in early childhood. Therefore, parents should
learn a proper technique of cleaning teeth.

Toothbrushing should last at least 2-3 minutes
under the supervision of parents or guardians. In our
research, the process of toothbrushing among the
S-year-olds from Biala Podlaska was supervised by
52% of the parents. Lower results were revealed by
Rajab et al. [22]; only 19% of the parents of 6-7-year-
old children helped their children brush their teeth.
Our research also showed that children from Biala
Podlaska brushed their teeth at home for too short
a period. Only over 13% of the 5-year-olds brushed
their teeth for as long as it is recommended.

According to the document of the Ministry of
Health entitled “Monitoring the state of oral health in
the Polish population in the years 2013-2015”, the main
oral health problems among Polish preschool children
include the lack of dental check-ups of deciduous teeth
and insufficient prevention and conservative treatment
of dental caries. The above document also revealed
that over 60% of the mothers of 3-year-old children
had not taken their children to a dentist [18]. It should
be added that the first dental appointment should take
place within 6 months from the appearance of the first
deciduous tooth and not later than in the 12" month of
life [25]. The results of our research and of Bruzda-
Zwich et al. [5] revealed that parents made the first
dental appointment for their children much later.

In order to prevent dental caries, dental check-
ups should be made every 6 months or more often,
depending on individual assessment of the risk of
caries in a child. In our study, one in three children
visited a dentist twice a year, while nearly 34% of
the examined children had dental check-ups less than
once a year, which is an alarming situation.

Dental caries is frequently caused by improper
eating habits. An everyday diet of 5-year-old children
should consist of 4-5 meals. In our study, almost all
the children had meals at such frequency.

Moreover, regularity of meals with breaks between
them from 2.5 to 3 hours to allow proper digestion
constitutes another fundamentals element of a rational
diet. Breaks between meals are significant for
preventing dental caries because after 30-60 minutes,
pH of oral cavity returns to a safe level which protects
tooth enamel from dental caries bacteria multiplication.
In our study, times of meals were compliant with the
above recommendation.

Moreover, an appropriate intake of calcium and
vitamin D is significant for proper development and
mineralisation of children’s teeth. Our study revealed
an insufficient intake of the above elements in everyday
diet.

The obtained results correspond with the findings
of other authors [20]. An insufficient intake of calcium
in a diet is a negative phenomenon, particularly
dangerous for children, as it may lead to the weakening
of osseous tissue. This, in turn, may lead to spine
deformities, decalcification of the body, tooth decay
and an increased risk of osteopenia or osteoporosis in
adult life [7]. Moreover, a chronic calcium deficiency
in adiet is related to an increased risk of cardiovascular
diseases and cerebral stroke in the future [6]. In turn,
vitamin D deficiency decreases the level of calcium
in blood plasma, which leads to the osseous system
disorders [15].

Although phosphorus and calcium are responsible
for the construction of bones, it is highly significant
for these two elements to be included in similar
amounts in a diet, particularly in the period of
intensive development and growth of bones. However,
the results of our research clearly indicate that the
amount of phosphorus in daily food rations of the
examined children was significantly higher than the
amount of calcium. A high intake of phosphorus in
a diet may lead to significant changes in calcium
metabolism, which hinders its absorption from the
gastrointestinal tract. Moreover, an excessive intake
of phosphorus limits the absorption of other minerals,
e.g. zinc, magnesium, iron or copper. Numerous
studies indicated that the intake of this microelement
in the diet of Polish children and adolescents is too
high [6, 23].

What is more, approximately 6% of preschool
children from Biala Podlaska consumed unhealthy
fast food. According to Wierzejska [29], the majority
of preschool children ate these products and declared
they were their favourite types of food. As Krzywiec
et al. report [16], the presence of fast food products in
a diet disturbs the absorption of proper protein from
the gastrointestinal tract, which leads to increased
vulnerability to dental caries. Moreover, such
products include considerable amounts of fat, with the
dominating amounts of saturates and trans fatty acids.
Clinical studies revealed that atherosclerotic processes
may begin already in childhood. Particular products
are also a significant source of acrylamide in the diet
of children and youth; it is a substance perceived as
genotoxic and carcinogenic and its consumption
may pose a risk for human health. Konings et al.
[13] estimated that in the group of children aged 1-6,
fast food products and snacks supplied 90% of all
acrylamide in a diet, where 58% was supplied by chips
and crisps. Moreover, consuming fast food products
also increases the risk of obesity and type 2 diabetes.

Prevention is particularly significant in reducing
the risk of dental caries. Preventive measures include,
inter alia, promoting non-cariogenic diet (avoiding or
reducing the amount of sucrose, glucose and fructose
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in a diet, limiting the amount of snacks between the
main meals). In our research, as many as 85% of
preschool children consumed sweets at least once
a week. An increase in the concentration of sugars
supplied in food leads to adaptive changes among
bacteria in dental plaque. Bacteria become more
resistant to acids and they increase their acidifying
properties even by several times, which is a highly
cariogenic factor [16]. Moreover, as Joyce and Gibney
report [12], consuming sweets or sweetening products
considerably lowers their nutritional value and may
lead to the deficiency of magnesium, calcium, vitamin
B and C as well as protein and fibre. Apart from
cariogenic properties, sugar negatively affects the
process of chewing and digesting and disturbs the
work of the whole gastrointestinal tract.

The development of dental caries is also affected by
consuming sugary drinks, particularly in the evening
[17]. In our research, it was noted that over 42% of
the boys and nearly 34% of the girls drank them at
least once a week. Sweet drinks belong to a group of
products with a very low pH, which is between 2.1 and
4.46, 1.e. below the critical level for enamel. A harmful
influence may also be exerted by sour fruit juices and
sweetened fizzy drinks which include large amounts
of sugar and acids.

To sum up, shaping proper hygienic and nutritional
habits is an indispensable element of preventing
lifestyle diseases, including dental caries. In particular,
educational programmes should be directed at parents
as children learn these habits from them.

CONCLUSIONS

There is aneed for pro-health education of preschool
children and their parents in the field of proper oral
hygiene, particularly in terms of their knowledge
regarding the age at which toothbrushing should start,
the frequency of toothbrushing and regular dental
check-ups.

It was revealed that the most common improper
nutritional habits which may lead to dental caries
among children include an excessive consumption of
sweets and sugary drinks.

An insufficient supply of calcium and vitamin
D in a daily diet of children was noted, which may
negatively affect their bone system, including teeth.

Highly processed products as well as products
high in preservatives should be limited in children’s
diet due to the fact that an excessive intake of
phosphorus reduces the absorption of calcium from
the gastrointestinal tract.
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