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ABSTRACT

Objective The aim of the study was to investigate oral health-related knowledge, attitudes and
habits and their relationship to perceived oral symptoms among 12-year-olds and differences
between boys and girls. Material and methods The study population consisted of children
(n=588) in 15 randomly selected elementary schools in Turku, Finland. Associations between oral
health-related habits, knowledge and attitudes with perceived oral symptoms and gender
differences were evaluated with x*test, Mann-Whitney U-test and logistic regression analysis.
Results Oral health promoting habits but not knowledge or attitudes associated significantly with
absence of oral symptoms. Girls reported a higher percentage of several health promotional habits
than boys. Girls reported more frequently gingival bleeding and less frequently dental calculus
than boys did. The most common oral symptom was gingival bleeding. Conclusions The present
findings suggest some gender-related differences in oral health habits, attitudes, as well as
perceived oral symptoms in 12-year-olds. There seems, however, not to be gender differences in
relation to knowledge or the association of health habits with perceived oral symptoms. It is
important to maintain health promotion at schools and additional efforts should be aimed at
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translating knowledge into action.

Introduction

In Finland, free public oral healthcare is available for individuals
under 18 years of age. Check-ups at intervals and preventive
efforts are provided for age groups and individually depending
on health status and risk factors. Currently, most children and
adolescents have good oral health.[1] However, there are still
challenges as a clear polarization of oral diseases and poor oral
care habits still prevail. Additionally, the overall declining trend
of caries occurrence rate has levelled out[2] and the proportion
of 12-year-olds without dental decay has even decreased.[3]
Biofilm-involving diseases such as dental caries and peri-
odontal disease are the most prevalent oral conditions in
children. The disease aetiologies are multifactorial with a
complex interaction of genetic susceptibility, environmental
determinants and risk-modifying behavioural factors.[4,5]
Children with regular tooth brushing habits have been
reported to have a significantly lower risk for caries than those
with only occasional habits.[6,7] Previous caries experience is a
strong predictor for future dental health.[8] Brushing may
control caries.[7] Despite some improvement in recent years,
general population data on twice-a-day tooth brushing,
especially among boys, show lower brushing frequency in
Finland than in other Western-European and, especially, Nordic
countries.[9-12] For school-aged children the national

guideline recommends brushing teeth twice a day with
fluoridated toothpaste, adherence to regular eating patterns
and use of water for quenching thirst. For arresting early caries
lesions professional prophylaxis, recommendation to use xylitol
products and application of topical fluorides and/or dental
sealants may be used to support and enhance self-care.

In the Turku area, regular preventive efforts by disseminat-
ing information, by means of interactive play and lectures, have
been undertaken in daycare and schools. The stimulation and
accentuation of the importance of self-care practices by
healthcare professionals are known to affect oral health
habits and status throughout life.[8] However, the average
number of DMFT (Decayed, Missed or Filled Teeth) of 12-year
olds in the Turku area was higher (1.1) than the Finnish average
(0.7) in an intercity comparison in 2011,[3] highlighting the
importance of finding additional preventive approaches. The
age group selected for this study is in a sensitive phase,
providing a great opportunity to influence behavior, but it also
presents a challenge as other interests occupy the minds of
developing individuals. There was a clear need to evaluate the
status of knowledge and attitudes coupled to habits and
possible oral health symptoms in an effort to facilitate
the development of interesting and effective self-care pro-
grammes. The aim of the study was to investigate oral health-
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related knowledge, attitudes and habits and their relationship
to perceived oral symptoms among 12-year olds and differ-
ences between boys and girls.

Materials and methods

This questionnaire study aimed to include about half of the
school children attending sixth grade (12-year olds; n=1373)
of altogether 25 public elementary schools in the city of Turku,
Finland. This proportion was considered to represent well the
12-year-olds and allow the comparison between genders in
relation to reported health habits and perceived oral symp-
toms. The schools were randomly selected by drawing lots
from the 25 schools until the required sample proportion was
reached (n =746). Fifteen of the 17 selected schools returned
the questionnaires (n =588). The schools were from different
socioeconomic areas of the town. Schools for individuals with
special needs were not included in the study. Of the target
students (n = 746), 588 (78.8%) returned questionnaires and 67
(10.2% of the 655 students in participating 15 schools) were
absent on the day of the investigation or for some reason did
not fill in the questionnaire. Of the study population, 290 were
girls, 289 were boys, and nine did not report their gender.

The study was carried out at school during the school day
and the questionnaires were filled by all the students present
without recording names or other personal identification. The
parents were informed about the study by e-mail through a
web interface connection (Wilma) used for parent-school
communication. If the parents did not want to allow their child
to participate in the study the parents were asked to inform the
study coordinator by e-mail or phone. Even though the parents
allowed the participation, the child could refuse to participate.

The questionnaire contained a total of 112 questions on
background information, oral and general health-related
knowledge, attitudes and habits, and self-perceived oral
symptoms. The questions were similar to those previously
used in international and national studies, found to be reliable
and valid.[9,13-15] The questionnaires were pre-tested in
children of the same age as the target children and in adults.
The questions included also ‘the professions of mother and
father’. The answers by the 12-year-olds were found to be
unreliable or missing in many cases. Therefore, this information
could not be used in the analyses.

Perceived oral symptoms were studied using questions or
statements including ‘In my mouth’ or ‘I have noticed’ the
following (1) tooth-ache, (2) decayed teeth, (3) bleeding gums
when brushing teeth, (4) gingivitis, (5) calculus or (6) nothing
mentioned above. These alternatives were dichotomized as
having symptoms vs no symptoms.

The oral health behaviours investigated included tooth
brushing with fluoride toothpaste, flossing, use of xylitol
products and consumption of soft drinks, sweets and sports
drinks. The frequency of eating warm meals and frequent
consumption of snacks and daily washing/showering was
recorded. These behaviours were measured with seven alter-
natives varying from 3-4-times a day or more frequently to less
than twice a month or never. Smoking and use of snuff, alcohol
and drug experimenting were measured with three response
alternatives: ‘never used’, ‘tried once’ and ‘used several times'.

Behaviours were dichotomized into ‘favourable’ and ‘unfavour-
able’ based on the recommendations commonly given in
Finland. ‘Favourable’ behaviours included: at least twice daily
for tooth brushing with fluoride toothpaste, twice daily for
eating warm meals, eating snacks less than daily; at least three
times daily for use of xylitol products; less than daily for eating
sweets, drinking soft drinks and consuming snacks, not more
than once a week for drinking sports drinks and never used for
smoking, snuff, drugs and alcohol.

Knowledge was evaluated by opinions about the following
statements: ‘A person should brush his/her teeth twice a day’;
‘A person can prevent caries lesions by using fluoride tooth-
paste’; ‘To ensure a sufficient supply of fluoride, one has to
brush one’s teeth with fluoride toothpaste at least twice a day’;
‘A person can prevent caries lesions by using xylitol products
after meals’; and ‘A person can reduce the risk of developing
new caries lesions by omitting one sweet snack a day'. The
Likert-like reply alternatives were scaled as ‘totally agree’,
‘partially agree’, ‘partially disagree’ and ‘totally disagree’.
Knowledge was studied as the sum score of these statements.

The attitudes studied were related to tooth brushing or
caries. The children were asked whether they thought that
tooth brushing is important for the prevention of caries or
tooth discolouration; for a fresh feeling in the mouth; for better
looks; for fresh breath; for a healthy gingiva; or for acceptance
by parents or friends. They were also asked whether they
thought that tooth brushing is important before going to
school, visiting a dentist, participating in sports/hobbies, going
to a disco or meeting a girl/boyfriend or best friend. Attitudes
were measured using 4-point Likert-like scaled questions, with
alternatives varying from ‘very important’ to ‘not at all
important’ Attitudes were studied as factor sums based on
earlier studies.[16,17]

To ease the interpretation, since knowledge and attitude
sum scores all had different scales (different number of items),
all sum scores were scaled to have a range of 0-18, 18 being
the best.

The study protocol also including ethical aspects was
approved by the Welfare Division and by the Education
Division, City of Turku (no: 11031-2011).

Statistical methods

Differences in oral health-related habits according to gender
and self-perceived presence of oral symptoms were evaluated
with cross-tabulations and y*tests. Differences in sum scores
of knowledge and attitudes according to gender and self-
perceived presence of oral symptoms were evaluated with the
Mann-Whitney U-test. A logistic regression model with manual
backward elimination was conducted with self-perceived oral
symptoms as a dependent variable. As independent variables,
the initial model included all behaviours with statistically
significant bivariate associations with self-perceived oral symp-
toms and interaction terms between behaviours and gender.
The final model included those main effects and interaction
terms for which the p-value was significant (<0.05). Statistical
analyses were conducted using SPSS 19.0 (SPSS, Chicago, IL)
software.



Results

Significant differences between girls and boys were found in
the performance rate of several oral health-related habits
(Table 1). More girls than boys brushed their teeth twice a day
and used xylitol products at least three times a day. Girls also
used sports or soft drinks and had experimented with smoking
less frequently than boys. These differences were statistically
significant. Flossing was rare in both groups. Girls reported
more often than boys that tooth brushing is important for
social situations and for health and appearance. These attitude
differences between girls and boys were statistically significant
(Table 2).

The majority of respondents (61.7%) did not report any self-
perceived oral symptoms (Table 3). The most commonly
experienced oral symptom was gingival bleeding and the
second most frequent was tooth ache. Girls reported more
often than boys of the individual oral symptoms investigated.
Only calculus formation was reported more often by boys. The
differences were statistically significant only in gingival
bleeding (more frequent among girls than boys) and calculus
(more frequent among boys than girls).

Those reporting no oral symptoms were more likely to have
beneficial habits related to tooth brushing, smoking or
consumption of snacks, sweets and soft drinks than those
who reported symptoms (Table 4). Considering xylitol use, the
association was surprisingly the opposite. Knowledge and
attitudes were not associated with perceived oral symptoms
(Table 5). The results of logistic regression analyses showed
that the association of health habits and perceived oral
symptoms did not differ between boys and girls (all two-
factor interaction terms were non-significant). The factors/
habits remaining in the final model were tooth brushing,
smoking and consumption of snacks and xylitol (Table 6).

Table 1. Percentages of children with healthy oral health-related habits and
p-values (y>-test) for differences between girls and boys.
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Discussion

The majority of the study subjects perceived their oral health
status as good, with no reported oral health problems and
symptoms. More than one third of the subjects did, however,
report symptoms, which clinically means a significant propor-
tion of the age cohort. Those reporting beneficial oral health
habits reported clearly fewer oral health problems. Overall, girls
had higher percentages of the investigated individual oral
health promoting habits than boys. This agrees with previous
studies showing that girls are often more concerned about oral
health and general health issues than boys.[10-12] Healthy
habits but neither good knowledge nor beneficial attitudes
associated significantly with a lack of oral health symptoms.
The results suggest that, for improved promotion of oral
health, additional efforts should be aimed at translating
knowledge into action.

A somewhat positive tendency with an increase in the
percentage of Finnish children brushing twice daily has been
found over the years in WHO-based studies.[18] There are still
challenges with the overall low frequencies found, especially
among Finnish boys. Tooth brushing twice a day was found in
our study to be clearly more frequent than in earlier Finnish
studies.[9-11,15] The present high percentages are comparable

Table 3. Percentages of children according to their current perceived oral health
symptoms and p-values (x*-test) for differences between girls and boys.

All Girls Boys
(n=588) (n=290) (n=289) p
Tooth-ache 12.6 14.5 10.7 0.173
Tooth decay 5.4 59 48 0.586
Bleeding 233 26.9 18.7 0.019
Gingivitis 39 4.8 2.8 0.195
Calculus 8.2 59 104 0.047
None of the above 61.7 59.3 64.0 0.244

Table 4. Percentages of children with beneficial oral health-related habits
according to perceived presence of oral symptoms (y*-test).

All Girls Boys
(n=588) (n=290) (n=289) p Some
Tooth brushing at least 2x day  77.6 85.5 71.0 <0.001 No symptoms  symptoms
Flossing at least 1x day 12.1 14.0 10.3 0.193 (n=360) (n=228) p
Warm meal at least 2x day 873 86.9 87.8 0.743 :
Tooth brush t least 2x d 81.2 72.8 0.017
Xylitol products at least 3x day ~ 31.8 375 27.1 0.008 Fﬁgsingrgz lone 1 Xeda;y X day 134 100 0228
Swf?ets_ less than daily ) 82.7 83.7 81.5 0.473 Warm meal at least 2x day 88.8 85.0 0.181
50 d”nlfs less than daily 728 785 65.6 0.001 Xylitol products at least 3x day 27.5 38.7 0.005
Sports drinks not more 894 94.0 849 <0.00T ¢ eets less than daily 85. 788 0.045
: thi" |1X Wﬁek o Soft drinks less than daily 759 66.8 0.017
Nnac S I:‘,SS t anff aily 67.5 69.1 65.3 0.328 Sports drinks not more than 1x week 89.2 89.7 0.864
0 srlnohlnlg/snu 90.0 934 87.0 0.010 Snacks less than daily 721 60.4 0.003
No alcoho 79.3 81.5 77.2 0207 No smoking/snuff 924 86.2 0016
No drugs 99.3 100.0 98.9 0.080 No alcohol 81.6 75.8 0.092
Daily washing/showering 719 71.0 722 0.751 No drugs 99.7 08.6 0136
Daily washing/showering 73.0 70.2 0.461
Table 2. Mean values of knowledge sum scores and attitudinal factor sums.
All (n=1588) Girls (n=290) Boys (n=289) p
Knowledge sum 11.6 115 11.6 0.601
Importance of brushing for social situations 13.6 14.5 12.7 <0.001
Importance of brushing for health and appearance 157 16.2 153 <0.001
Importance of tooth brushing for acceptance 12.8 13.0 12.6 0.283

Separately for boys and girls, scale 0-18, 0 =the worst, 18 =the best, P: Mann-Whitney U-test.
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Table 5. Mean values of knowledge and attitude sum scores according to
perceived presence of oral symptoms (Mann-Whitney U-test).

Some
No symptoms  symptoms
(n=1360) (n=228) p

Knowledge sum 1.7 11.5 0.528
Importance of brushing for 13.5 13.8 0.546

social situations
Importance of brushing for health 15.7 15.8 0.952

and appearance
Importance of brushing for acceptance  12.8 12.8 0.628

Table 6. Results of the final logistic regression model for a lack of perceived oral
symptoms.

OR 95% Cl p

Tooth brushing at least 2x day (=1) vs 1.66 1.09-2.53 0.018
less often (=0)

Xylitol products at least 3x day (=1) vs 0.60 0.41-0.87 0.007
less often (=0)

Snacks less than daily (=1) vs more 1.59 1.10-2.29 0.013
often (=0)

Never smoked/used snuff (=1) vs have 2.20 1.24-3.91 0.007

smoked/used (=0)

to the top results from Western-Europe and the other Nordic
countries.[9-11,18] Daily flossing was, however, reported rarely
in the present boys and girls. Similar low flossing rates have
been observed even among adults.[19]

The frequent consumption of sugar containing products
such as sweets and soft drinks is indicative of a higher level of
caries as well as failure of caries control.[7] In several European
countries, the consumption of sugar products is more frequent
than in Finland.[20,21] The frequency of sugar containing
products in this study population seemed to be at the same
level as previously reported among Finnish children.[14,15]
Sweets and soft drinks are not available for purchase in the
vending machines of the study schools, supporting the role of
the school environment for oral health promotion.

The frequent use of xylitol chewing gum in relation to
perceived oral symptoms did not show expected results. This
may be due to over-reporting of xylitol use in subjects with oral
symptoms, an increase in xylitol use when symptoms are
observed or possibly a misconception that xylitol use substi-
tutes tooth brushing. Thus, there still seems to be a need to
clarify the role of xylitol vs mechanical cleaning using fluoride-
containing toothpaste in caries prevention. It is also possible
that combining the reported symptoms related to dental caries
and gingival health into one outcome may have confounded
the benefits derived from the different health behaviours. For
example, the brushing behaviour will impact both gingival and
dental health, whilst chewing gum is likely to impact more on
dental caries than gingival health.

Our results about smoking agree with other national
studies.[22] Smoking experimenting had started in the present
age-group, supporting the concept that anti-tobacco efforts
should be targeted at even younger age groups. The results of
logistic regression suggested that, of the studied habits ‘having
never smoked/used snuff’ had the strongest association with
lack of perceived oral symptoms. In another study of an adult

population, smoking was shown to be significantly associated
with a high incidence of reported caries and bleeding
gums.[23]

The findings on the oral health habits studied give no
suggestion or any explanation for the slightly higher DMFT
average of the study area than the rest of the country.
Acquired health knowledge and beneficial attitudes were not
associated with the absence of oral health symptoms. The
results, thus, suggest that increased information availability as
such in a population with a high brushing frequency is not
enough for improvement of overall perceived oral health.
Additional means of health promotion, for example national or
school level interventions, are needed,[24] besides the exten-
sive practices already undertaken. Poor habits are also a
potential risk for future caries.[25] Further research is needed to
design and evaluate oral health promotion programs and their
targeting.

Complex and interdependent relationships have been
found between knowledge, beliefs, attitudes and behav-
iour.[17,26] Many studies have shown that co-operation with
the children’s families is important[27] and effective.[28]
However, children and adolescents have a key role for their
own health[29,30] and the significance of children as their
own actors will increase over time as the parents’ influence
decreases. The present results may also indicate that early
targeted health promotion programmes are needed to
influence individuals and their social networks, so that
information is translated into action and regular healthy
habits are taken up early.[29]

In this study, the response rate was excellent and gender
distribution was equal. The school-based approach to data
collection probably explained the very high response rates
obtained in this study. The questions included in this study
were comparable and similar to questionnaires[9,13-15] used
in earlier international and national studies. The clear and
concise questionnaires increased the feasibility and the pre-
tested questions increased the validity and reliability of the
study. The commonly known under- or over-estimation in self-
reporting of bad habits as well as favourable habits may,
however, distort and influence the results to some extent.
Additionally, the lack of clinical information may cause
limitations to the interpretation of the present findings.

The present findings suggest that there are some gender-
related differences in oral health habits, attitudes as well as
perceived oral symptoms in 12-year-olds. There seems, how-
ever, not to be gender differences in relation to knowledge or
the association of health habits with perceived oral symptoms.
Thus, it is important to maintain health promoting efforts at
schools at the general population level, but new innovative
strategies to implement guidelines are needed to increase their
effect in a population with a relatively high standard of oral
health. General efforts in health promotion should run in
parallel with efforts aimed and tailored to meet individual
needs.
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