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SUMMARY
The study was carried out in the framework of the International Health Behavior

among School-aged Children (HBSC) Study, conducted by the World Health Organization.
A representative group of 5645 schoolchildren aged 11, 13 and 15 years was drawn
from overall Lithuania and was surveyed including specific questions on oral hygiene
and gum bleeding. The findings of the present survey showed that the oral hygiene was
not a priority for Lithuanian schoolchildren. Only 39.7 percent of schoolchildren brushed
their teeth twice or more a day (32.0 percent of boys, 47.6 percent of girls, p<0.001;
49.1 percent of schoolchildren from urban areas, 32.3 percent of schoolchildren from
rural areas, p<0.001). Over 60 percent of schoolchildren reported that they had never
used a dental floss or a mouthwash. The gum bleeding was indicated by more then a half
of them (52.3 percent of boys, 59.5 percent of girls, p<0.001; 50.6 percent of schoolchildren
from urban areas, 59.8 percent of schoolchildren from rural areas, p<0.001). The further
analysis demonstrated a relationship between gum bleeding and poor oral hygiene among
schoolchildren.
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Periodontal diseases are the ones of the most
prevalent oral diseases that get its roots early in
childhood [1, 2, 3]. The prevalence of periodontal
diseases in Lithuania is 98.0 %. A great part (3.6 %)
of children and young adults (18 - 25 years old) have
severe periodontitis with periodontal pockets deeper
than 5 mm [19]. A survey of 1035 12 � year - old
Lithuanian children showed that 51.2 % of boys and
44.2 % of girls had periodontal lesions. As a
consequence of these diseases, if they are not treated
on time, the destructive processes are progress in both
solid and soft tissues together with losing teeth [5].
The relevance of dentistry lies in the relationship
between the effective oral hygiene and the prevalence
of periodontal diseases [23].

Many studies on oral health have concentrated on
clinically diagnosing plaque and measuring gum
bleeding as indicators of oral health. Gum bleeding
caused by tooth brushing or by a touch of dental
instrument is considered to be a first sign of gingivitis.
Adequate daily removal of dental plaque prevents
periodontal diseases and dental caries [4, 5].

The most common and effective way to promote
oral hygiene is tooth-brushing; therefore brushing is
recommended to be adopted as a habit, which is
repeated every morning and evening, at least twice a
day. In addition to improved oral hygiene, which
prevents periodontal diseases, frequent brushing with
fluoride toothpaste increases the resistance of dentition

to dental caries [4, 6]. Unfortunately, tooth brushing
cannot clean the proximal surfaces of the teeth, and
therefore the use of dental floss and mouth rinses have
been recommended [3, 4].

Generally, oral hygiene care and the factors that
influence it are essential for the development of
effective education programs for oral health and
practice targeted at young people. Tooth brushing and
other behaviors that comprise young people�s lifestyles
may directly or indirectly impinge on their health in the
short or long term. Most of behavioral patterns were
established in early childhood. Oral health behavior may
constitute an integral part of an individual�s lifestyle.
Therefore these habits should be studied more
extensively and be affected in the context of broader
behavioral patterns, so as to provide a better empirical
basis for preventive action.

The number of researchers worldwide has
recognized the perspective of studies on child and
adolescent�s health behavior. For this purpose, a special
WHO research program, the international survey
among school - aged children was developed, which
also included oral health habits. The Health Behavior
of School - aged Children (HBSC) is a unique
international research study conducted in collaboration
with the WHO Regional Office for Europe. It is a
research project that aims to gain new insight into and
increase the understanding of health behavior, lifestyles
and their context in young people. The study also aims
to inform and influence health promotion and health
education policy, programs and practice aimed at school
- aged children at the national and international level
[9, 15, 22].

One of specific objectives of this study was to
collect data on oral hygiene habits and related variables
from various countries in the European region and

  SCIENTIFIC ARTICLES
  Stomatologija, 5:31-36, 2003



32 Stomatologija, 2003, Vol. 5., N. 1.

North America, and to compare its trends over time
and between countries. Dental health habits were
investigated together with other health habits [14, 20].

Lithuania joined this international study in 1992.
According to the international study project three
countrywide surveys of school-aged children have
already been carried out in Lithuania (in 1994, 1998
and 2002) [7, 8]. With a large scope of studied health
behavior patterns in the last survey, in 2002, the focus
was directed on oral hygiene habits and precursors of
oral diseases. Gum bleeding was considered a very
significant precursor of periodontitis.

The aim of this study was to describe the oral
hygiene habits (tooth brushing, flossing and rinsing) and
complains of gum bleeding among 11 - 15 � year old
schoolchildren in Lithuania. The further aim was to
identify the associations between gum bleeding and
oral hygiene habits.

The data of the HBSC survey in Lithuania in 2002
was used in the study. The authors of this paper
developed a package of items on oral hygiene and gum
bleeding, the questionnaire, and participated in collecting
the data, and carried out the analysis of the gathered
information.

MATERIALS AND METHODS

This study is part of an extensive international,
comparative survey of schoolchildren�s health and life-
styles (Health Behavior in School-aged Children � A
WHO Cross-National Survey, the HBSC Study). The
philosophy and methods of the project have been
described in more detail elsewhere [8, 9, 22]. In
Lithuania this was the third survey carried out in
accordance with the international project.

The guidelines for the survey state that
approximately 1500 respondents in each of three age
groups � 11, 13 and 15 year � should be targeted. As
the survey was planned in spring of 2002, the
appropriate grade levels corresponding to the desired
age ranges were 5, 7 and 9. A stratified cluster sampling
design was used to draw a representative sample of
schoolchildren from the whole of Lithuania. There were
five strata by regions of the country including cities
(Vilnius, Kaunas, Klaipeda, Siauliai and Panevezys) and
three strata by language (Lithuanian, Russian and
Polish) used for education at school. In first level of
sampling the schools were randomly selected from each
stratum. The number of selected schools was
proportional to the size of stratum. Then the 5th, 7th

and 9th grades were included into the sample. If two
or more classes of desired grade level occurred in the
selected school only one class was randomly selected.
Altogether 105 schools were selected. They delegated
297 classes of the 5th, 7th and 9th grades. It was expected
that approximately 6000 pupils might participate in the
survey.

The data were collected by means of standardized
anonymous questionnaire. It included 101 structured
questions (followed by alternative answers).
Questionnaire topics were discussed among various
research teams and finally approved by protocol of
the study.

In this survey child�s oral hygiene habits and
complains of gum bleeding were accessed by four
questions:

1. �How often do you brush your teeth?� Five
alternative answers were given: twice or more a day,
once a day, at least once a week but not daily, less
than once a week, never. In the analyses, the answers
were recorded into two categories: �regular brushing�
= twice or more a day, and �irregular brushing� = the
remaining answers.

2. �How often do you use dental floss?� Three
alternative answers were given: almost daily,
sometimes, never. In the analyses, the answers were
recorded into two categories: �teeth flossing� = used a
floss almost daily and sometimes, and �never teeth
flossing� = never used a floss.

3. �How often do you rinse your oral mouth with
special rinse?� Alternatives of answers and recording
corresponded to these used for the previous questions.

4. �Does your gum bleed when you brush teeth?�
Two alternative answers were given: yes, no.

The first of these questions was included on the
list of core items that have been used by all participating
countries. The remaining questions were selected in
addition to specific national interest and were optional
items for other countries that were taking part in the
research.

The survey was completed in March and April
2002. It was coordinated by Laboratory for Social
Pediatrics of Institute for Biomedical Research at
Kaunas University of Medicine. The ethical clearance
for the study and the support with relevant information
were obtained from the Ministry of Education and
Science as well as from the regional departments of
education and the administrations of the selected
schools. The teachers were asked to administrate the
questioning and to follow agreed guidelines. The survey
was conducted in school classes with a teacher
overseeing the process. Pupils responded anonymously.
It was striven for self-dependent work of pupils and
confidentiality of their answers. The completed
questionnaires were enclosed into envelopes and
returned to the research institution on completion.
Altogether 5700? questionnaires were returned. The
response rate was 96 %.

The national data was cleaned at the coordinating
center in the University of Bergen (Norway) and was
included into the international databank of 36 countries
that had taken part in the research. The final population
of the cleaned data consisted of 5645 schoolchildren.

The studied population was representative to the
population of school-aged children from the whole of
Lithuania in respect of demographic and social values.
Gender groups distributed these respondents fairly
evenly: 2887 (51.1 %) boys and 2758 (48.9 %) girls.
The groups were also well balanced by age and
corresponded to its proportions in the population as
follows: 11 years � 1867 (33.1 %) children, 13 years �
1873 (33.2 %) children, and 15 years � 1905 (33.7 %).
According to the living environment the respondents
were distributed into two groups: urban area (cities
and towns) � 2402 (42.6 %) and rural area (villages
and countryside) � 3243 (57.4 %).

Statistical analysis was made by Statistical
Package for the Social Sciences, version 11.5. The
variations in the distributions of the variables studied in
this study were analyzed by cross-tabulations according
to gender, age groups and living environment. Statistical
significance was measured by the chi-square (χ2) test.
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The level of significance
was 0.05. In tables 2x2, the
odd ratios (OR) for gum
bleeding according to
irregular teeth brushing,
never flossing, and never
rinsing were estimated. The
95 % confidence limits (CI)
of estimations were
calculated where
appropriate.

RESULTS

Table 1 shows the percentage of pupils� answers
to the question on their tooth brushing. Twice or more
a day tooth brushing was especially uncommon among
schoolchildren of Lithuania: such habit was reported
only by 39.7 % of respondents. A quite big proportion
16.6% of respondents reported that they brush teeth
not daily, less than once a week or never.

32.0 % of boys and 47.6 % of girls (p <0.001)
reported a regular tooth brushing The less frequent
tooth-brushing among boys than among girls was
detected in all age groups. With age the proportion of
girls who reported a regular tooth brushing increased
from 41.3 % in 11 years to 54.3 % in 15 years (p<0.001)
while among boys these proportions have a tendency
to decrease (Fig. 1).

The variations in the distributions of children�s
answers on their tooth brushing correlated with their
living environment. Children from urban areas reported
a regular tooth brushing more often than children from
rural areas (correspondingly 49.1 % and 32.6 %,
p<0.001). These differences had the same values both
among boys and girls (Fig. 2).

The use of dental floss among schoolchildren was
rare. Only 4.5 % of respondents reported on regular,
almost daily flossing of their teeth. A large proportion
(over 60 %) of children avowed having never used a
dental floss. Girls were more likely to have an inclination
for flossing of teeth (Table 2). Neither among boys

nor among girls any statistically significant association
between this oral hygiene habit and age was identified.
Therefore teeth flossing of schoolchildren was
significantly related to their living environment.
Respondents from urban areas more often reported
teeth flossing than respondents from rural areas
(correspondingly 44.4 % and 35.3 %, p<0.001).

Oral mouth rinsing with special rinse was also rare
among schoolchildren in Lithuania. A few (6.4 %)
respondents reported on almost daily rinsing. Just a
little more of pupils (27.9 %) used this hygiene measure
sometimes. Two of three children (65.7 %) never used
an oral mouth rinse (Table 3). A very low association
between variation of this habit and gender (boys likely
more often than girls used rinsing almost daily) was
identified. Similarly to teeth flossing, no association
between rinsing and age group was identified neither
among boys nor girls. Schoolchildren from urban areas

Table 1. Tooth-brushing habits among schoolchildren in Lithuania, 2002 (%)  
 

How often do you brush your 
teeth? 

Boys 
(n=2881) 

Girls 
(n=2755) 

Total 
(n=5636) 

Twice or more a day  32.0 
(31.3 � 33.7)a 

47.6 
(45.7 � 49.5) 

39.7 
(38.4 � 41.0) 

Once a day 45.4 41.9 43.6 
At least once a week but not daily 14.2 8.0 11.1 
Less than once a week 6.4 2.3 4.3 
Never 2.2 0.2 1.2 
 χ2=235; df=4; p<0.001 

a 95% confidence interval. 

Table 2. Teeth flossing habits among schoolchildren in 
Lithuania, 2002 (%)  

 

Haw often do 
you use dental 

floss? 

Boys 
(n=2881) 

Girls 
(n=2755) 

Total 
(n=5636) 

Almost daily 4.4 4.6 4.5 
Sometimes 32.4 37.1 34.7 
Never 63.2 58.3 60.8 
 χ2=14.61; df=2; p=0.001 

11 years 13 years 15 years
0

10

20

30

40

50

60

boys girls

%

35.0
41.3*

30.9

47.3*

30.2

54.3*#

 
 

Figure 1. Percentage of boys and girls who brush their teeth 
regularly by age. 

* p<0.05 between boys and girls; # p<0.05 between age groups.  
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Figure 2. Percentage of children who brush their teeth regularl  
by living environment. 
* p<0.05 between urban and rural groups of children.  
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used oral mouth rinse more often than these from rural
areas (accordingly 37.6 % and 31.9 %, p<0.001).

The analysis of schoolchildren�s answers to the
final question of oral health package �Does your gum
bleed when you brush teeth?� discovered that more
than half (55.9 %) of respondents reported gum
bleeding. Girls indicated on that complaint more often
than boys (correspondingly 59.5 % and 52.3 %,
p<0.001); schoolchildren from rural areas more often
than schoolchildren from urban areas (correspondingly
59.8 % and 50.6 %, p<0.001) (Fig. 3). There were no
significant differences according to age groups of
respondents.

Table 3 presents three tables 2x2 designed for the
bivariate analysis of complaints of gum bleeding by
oral hygiene habits. The analysis indicates to statistically
significant relationships between gum bleeding and oral
hygiene habits. Generally, the poor, inadequate oral
hygiene was a significant predictor of complaints of
gum bleeding among children. The highest risk for
complaints of gum bleeding was related to irregular
teeth brushing (OR=1.45). Never teeth flossing and
never oral mouth rinsing arose a little bit less, however,
significant risk for complaints of gum bleeding (OR
for these factors were 1.28 and 1.30, respectively).

DISCUSSION

All questioning methods for collecting data on oral
hygiene have limitations. From the behavioral
standpoint, the most important aspect of brushing is its
frequency. However, its efforts might not be an
adequate technique and not an adequate duration of
brushing. Flossing does not seem to be a well-known
habit as well. Thus, the following question might arise:
how reliable is the information about oral hygiene
gathered by the questions used in this study? The effect
of tooth-brushing frequency and the duration of
brushing have been studied as correlates of plaque status
and gingivitis [17, 20, 21]. In most studies among children
the duration of habitual tooth brushing was emphasized
more than tooth-brushing frequency in dental health
education.

Earlier studies in Lithuania demonstrated high
correlation between tooth-brushing frequency reported
by children and their OHI-S (by Green-Vermillion)
index. According to the mean values of that index it
was concluded that oral hygiene of Lithuanian 12-year-
old schoolchildren was satisfactory (OHI-S = 1.44±0.69
among boys and OHI-S = 1.27±0.69 among girls) [17].

The results of this study supported earlier findings
that Lithuanian schoolchildren
pay insufficient attention to
the oral hygiene. The HBSC
survey in 1994 showed that
regular teeth brushing were
reported by 23.1 % of boys
and 36.6 % of girls, in 1998,
� by 32.2 % of boys and 48,8
% of girls [7, 8]. According
to our results, in 2002 there
were 32.0 % of boys and 47.6
% of girls who reported on
regular brushing of their
teeth. It seems that the

percentage of regular teeth brushing increased
significantly in 1994-1998 while in 1998-2002 there
were no significant trends, nevertheless, the national
children�s oral heath program is being implemented.

The comparison of the results with those of other
countries participating in the HBSC study showed that
Lithuanian boys and girls took the last places by ranking
the percentages of children who brushed their teeth
twice a day [7, 8, 9, 14, 15]. Among Lithuanian children
these indices were twice smaller than among children
of the same age in Northern Europe and some other
countries.

In comparison with other countries Lithuanian
schoolchildren used flossing of teeth very rarely [14,
15]. No positive trends for these habits have been found
since 1994. It should be notified that in 1994 over 70
% of respondents avowed that they did not know what

Table 3. Oral mouth rinsing habits among schoolchildren in 
Lithuania, 2002 (%)  

 

Haw often do you 
rinse your oral 
mouth with 
special rinse? 

Boys 
(n=2885) 

Girls 
(n=2755) 

Total 
(n=5640) 

Almost daily 7.4 5.4 6.4 
Sometimes 27.8 27.9 27.9 
Never 64.8 66.6 65.7 
 χ2=8.92; df=2; p=0.012 

Table 4. Complaints of gum bleeding by oral hygiene habits among schoolchildren in
Lithuania, 2002 (%) 

 

Oral hygiene habits Complained of gum 
bleeding  

Not complained of gum 
bleeding  

Regular tooth-brushing  (n=2236) 50.3 49.7 
Not regular tooth-brushing (n=3402) 59.5 40.5 
 OR=1.45 (95 % CI: 1.30 � 1.61); p<0.001 
Teeth flossing  (n=2211) 52.2 47.8 
Never teeth flossing (n=3427) 58.3 41.7 
 OR=1.28 (95% CI: 1.15 � 1.42); p<0.001 
Oral mouth rinsing (n=1934) 51.7 48.3 
Never oral mouth rinsing (n=3704) 58.0 42.0 
 OR=1.30 (95% CI: 1.16 � 1.45); p<0.001 
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Figure 3. Percentage of boys and girls who complained of gum 
bleeding by living environment. 
* p<0.05 between urban and rural groups of children.  
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flossing was [8]. Unfortunately, we have not found
any published data to compare our findings on the
prevalence of oral mouth rinsing in children.

The factor most consistently associated with teeth
brushing and other oral hygiene habits frequency
seemed to be the gender. Girls are more concerned
about their personal hygiene than boys. It might also
be more difficult to change the behavior of boys than
of girls, because girls tend to have more health - directed
behavior than boys [15]. Consequently, boys require
more targeted health education programs than girls.

The second common factor associated with oral
hygiene habits, especially with teeth brushing, was
living environment. Children from rural areas reported
higher percentage of inadequate oral hygiene than
children from urban areas. This result indicates on
improvement of health education efforts at schools
located in rural areas. Several other epidemiological
surveys have also shown the importance of social -
economic background for determining children�s tooth-
brushing behavior [14, 16].

During the last years, a number of epidemiological
studies have been carried out in Lithuania, which
demonstrated a high prevalence of periodontal diseases
among the young population [17, 18, 19]. Gum bleeding
is considered a very significant precursor for
periodontitis. Our study was the first study in Lithuania
aimed to identify the prevalence of complaints of gum
bleeding among school-aged children. The results of
this survey were surprising. More than a half of 11-
15-years-old schoolchildren complained of gum
bleeding. Therefore our earlier clinical study of a group
of 12-year-old Lithuanian children showed that 51.2
% of boys and 44.2 % of girls had periodontal lesions
[17].

Girls indicated the gum bleeding more often than
boys did. It may be caused by several reasons. Girls
have sexual pubescence earlier and hormonal changes
can be a cause of gum bleeding. Girls are more
observant and they brush their teeth more intensively.

According to the findings of the study, regular and
correct teeth cleaning significantly decreases
symptoms of gum�s inflammation. Educational program
on oral and dental health was executed in Lampedusa,
a small Italian island. A group of 6 - 13 year old children
have been taught to understand the meaning of plaque
and it�s role in causing caries and gingivitis, the
importance of tooth-brushing to prevent plaque
accumulation, the possibility of controlling and

rationalizing sugar consumption. In the five - year period
the percentage of healthy six-year-old children has
increased from 20.9 to 53.7 percent, twelve-year-old
children - from 0.9 to 4.0 percent. The percentage of
twelve-year-old children, who had a calculus, has
decreased from 55.6 to 38.8 percent [12]. Horowitz at
all has been observing decreasing symptoms
significantly of gum�s inflammation among the children,
who took part in daily tooth-brushing educational
program. The mean gingivitis scores have been reduced
by 40 percent among girls and by 17 percent among
boys during a three - year period [11].

Prevention and treatment of early stages of
periodontal diseases are relatively simple and very
effective. In many cases it is enough to have the social
education and instructions for correct and regular oral
hygiene. The preventive component of lifestyle should
be induced and accepted at a young age.

Epidemiological investigations of periodontal status
and oral hygiene are an important part of preventive
program. Such programs at national and local
government level are realized more and more often in
Lithuania.

CONCLUSIONS AND
RECOMMENDATIONS

Oral hygiene for Lithuanian schoolchildren is not
a priority. Only 39.7 percent of schoolchildren brushed
their teeth twice or more a day.

Tooth-brushing frequency was consistently lower
among boys than among girls and lower among
schoolchildren from rural areas than among
schoolchildren from urban areas. These differences
should be considered when oral health education is
being implemented.

The use of dental floss and oral mouth rinse should
be emphasized more in oral health education campaigns
for improving the oral hygiene of schoolchildren.

Over a half (55.9 %) of all schoolchildren
complained of gum bleeding. That complaint was more
often among girls than among boys, and it was more
often among schoolchildren from rural areas than
among schoolchildren from urban areas.

The risk of gum bleeding among schoolchildren
was associated with their poor oral hygiene habits.
Extensive efforts are needed to reduce the prevalence
of this precursor of periodontal diseases by means of
oral hygiene education.
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