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Background: The objective of this study was to determine the prevalence of
oral health behaviors among a sample of Portuguese adolescents and to evaluate
the association with socio-demographic factors.

Methods: This cross-sectional study was conducted among 447 adolescents
aged 12-19 years, attending a public school in Satio, Portugal. A self-
administered questionnaire was applied for data collection.

Results: The prevalence of tooth brushing (twice-a-day or more) was 90.6%.
About 6% of adolescents reported daily flossing, which was more frequent
among female gender (female, OR=2.03, 95%CI= (1.35 to 3.05)) and adoles-
cents older than 15 years (>15years, OR=1.90, 95%CI= (1.24 to 2.92)). Sixty-
seven percent had at least one dental appointment in the previous twelve
months. The prevalence of dental appointments was associated with the father’s
professional situation (unemployed, OR=0.33, 95% CI= (0.17 to 0.65)) and
crowding index (>1, OR=0.4, 95%CI=(0.16 to 0.98)). Thirty-two point nine
percent of adolescents referred having at least one episode of dental pain during
their lives.

Conclusion: The results highlight the need for improvement of oral health
community programs and primary preventive strategies to reduce the risk of oral
diseases and develop better oral health behaviours.
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Introduction

Oral health is defined by the World
Health Organization (WHO) “as being free
of chronic mouth and facial pain, oral and
throat cancer, oral sores, birth defects such
as cleft lip and palate, periodontal (gum) dis-
ease, tooth decay and tooth loss, and other
diseases and disorders that affect the mouth
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and oral cavity”.
Nowadays, dental caries and periodontal
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diseases are two of the most prevalent dis-
eases worldwide, and, simultaneously, easily
preventable with simple primary prevention
methods.' They are the main cause of dental
loss and therefore are considered an impor-
tant public health issue that affects children,
adolescents, adults and the elder. Oral dis-
eases can also be associated with other dis-
eases and may cause serious repercussions in
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the quality-of-life of the population."?

Some developed countries have assisted
to a decrease of the incidence and preva-
lence of oral diseases explained by the im-
plementation of primary prevention meas-
ures at a community level. On the other
hand, the prevalence of oral diseases is still
high in some countries, mainly among de-
veloping countries, where dental caries and
periodontal diseases affect all ages in an epi-
demic matter, and are highly associated with
morbidity.’

Social and biological factors in very eatly
life influence dental caries levels later in life.*
Low social class increases the risk of devel-
oping high levels of dental caries. Parents”
low educational level and professional situa-
tion (employed/unemployed) also play an im-
portant role in the child/adolescent oral
health status.*

WHO recently has dedicated special at-
tention on health-promoting programs ap-
plied in schools and emphasized more on
oral health education as an important issue
that should be developed among the popula-
tion in order to decrease the prevalence of
oral illnesses, namely dental caries and peri-
odontal diseases, and most recently, oral
cancer.’” The necessity to develop primary
prevention strategies is a reality in order to
decrease oral cavity diseases.’

Oral pain is a very common symptom of
oral health conditions. It surely affects nega-
tively individual s daily life activities and so-
cial functioning.’ The risk of development of
oral diseases is strongly related to the life-
style and daily habits. Poor oral health can
have a considerable effect on children’s per-
formance in school, quality-of-life and their
success in later life. Children who suffer
from poor oral health are 12 times more
likely to have more restricted-activity days
including missing school than those who do
not.”

In 2008, the General Health Directory of
Portugal (DGS-Portugal) presented the last
nationwide study of the prevalence of oral
diseases. In this study, it is shown that the
decayed, missing and filled teeth index
(DMFT index) among adolescents aged 12

and 13 years, was 1.48 and 3.04 respectively.
The prevalence of dental caries increased
with age and was also higher among the
poorer socio-economic classes. This national
study also revealed that only 63% of Portu-
guese adolescents, aged 15 years old, re-
ferred to do tooth brushing more than once
a day, only 25% use dental floss and 85%
attended to a dental appointment in the last
12 months.” This study demonstrates the
need for better oral health education among
the adolescents and their family in order to
improve the national oral health indicators.
Other studies demonstrate high prevalence
of dental caries among children and adoles-
cents worldwide. A study in Zagreb, Croatia
demonstrates a high prevalence of dental
caries among schoolchildren which has be-
come a major public health issue in this
country and indicates the need for an exten-
sive program of primary oral healthcare.’
Traebert et al., found that the prevalence of
caries in the primary dentition in children
aged 6 years was 60.9% in public schools,
attended mostly by children with a lower
socioeconomic status and 34.9% in private
schools which had mostly children with
higher a higher socioeconomic status.” In
Saudi Arabia, the national prevalence of den-
tal caries and its severity among children was
approximately 80% for the primary dentition
and 70% for children's permanent denti-
tion."

Based on the above mentioned explana-
tions the objectives of this study were the
assessment of the prevalence of oral health
behaviors among a sample of Portuguese
adolescents and verify their association with
socio-demographic variables in order to ana-
lyze the need of oral health education pro-
grammes among the studied community.

Methods

Sample study

A non-probability convenience sampling
of 447 adolescents aged between 12 and 18
years old, attending the Frei Rosa Viterbo
public school in Satao, Portugal, was en-
rolled in this epidemiological observational
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cross-sectional study that was carried out
from September to December of 2012. The
studied sample represents the entire school
group of the area, and 88.6% of its pupils
were enrolled in the study. Questionnaires
without information about gender and age
were excluded from the study as well as the
adolescents whose parents did not sign the
informed consent before data collection.

Instruments and variables in study

A self-administered questionnaire with
questions about sociodemographic variables,
social and daily habits and oral health behav-
iours was filled out by adolescents in the
classroom. Sociodemographic variables such
as gender (male/female), age, school grade at
the moment of the study, residence area (liv-
ing in a village near the town of Satio was
considered rural area and living in the town
of Satdo was considered urban area), par-
ents” educational level (choosing the higher
educational level between father and
mother) and father’s professional situation
(employed/unemployed) were determined.
Oral health behaviours were assessed by
questioning adolescents about their ideas on
their own oral health, the frequency of tooth
brushing per day, time spent tooth brushing
(in minutes), period of the day that each
adolescent tooth brushed, daily use of dental
floss, having a dental appointment in the last
12 months and the reason of the last dental
appointment, if he or she had experienced at
least one episode of dental pain during their
lives, if adolescents were afraid of going to
the dentist, if they knew what was a fissure
sealant and if their dentist had ever applied
fissure sealants during a dental appointment
and finally if they frequently consumed sug-
ary beverages or soft drinks.

Statistical analysis

Data analysis was carried out using the
Statistical Program for the Social Sciences
PASW Statistics for Windows (version 18.0).
Prevalence was expressed in proportions and
crude odds ratio (OR) with 95% confidence
intervals (CI) was used to measure the
strength of association between variables.
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Proportions were compared by the Chi-
square test and continuous variables by the
Kruskal-Wallis and Mann-Whitney tests.
The significance level established the infer-
ential statistics was 5% (P<0.05). A multiva-
riate analysis - logistic regression - was ap-
plied for analysis of the association between
variables.

Legal and ethical procedures

This research involving human data has
been performed in accordance with the Dec-
laration of Helsinki and was submitted and
approved by the Ethics Committee of the
Research Centre for Education, Technology
and Health Studies of the Polytechnic Insti-
tute of Viseu, Portugal (CI&DETS).

The information collected by the ques-
tionnaires was provided voluntarily and con-
fidentially. The anonymity of the informa-
tion collected was guaranteed by telling ado-
lescents not to sign their names or write
down any other form of identification in any
part of the questionnaire. Data collection
taken into account only considered the an-
swers given by adolescents whose parents
signed an informed consent that explained
the objectives of the study. After collection,
questionnaires were numbered, stored and
processed by computer. The results do not
make reference to adolescents’ names or
contain any information that may identify
any of the participants.

Results

Sample charactetization

The final sample was composed by 447
adolescents, 38.3% male gender and 61.7%
female gender, all between the age of 12 and
19 years old, from a public school of Satao,
Portugal. When analyzing the parents’ edu-
cational level, we verified that 4.3% had par-
ents that only frequented school for less
than the 4" grade, 53.5% stayed in school
from the 5" to the 12" grade and 15.0%
proceeded to a higher degree after finishing
the 12" grade. A crowding index<1.0 was
obtained to 85.5% of adolescents, while only
4.5% presented a value >1.0, which indicates
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possible overcrowding at home. The analysis
of the distribution of the sample by resi-
dence area, showed that the majority of the

individuals lived in rural areas (65.3% vs.
34.7%) (Table 1).

Table 1: Sample characterization of Portuguese Adolescents

Male Female Total
N % N % N %
171 38.3 276 61.7 447 100.0
Age (yr)
12 31 18.2 27 9.8 58 13.0
13 29 17.0 38 13.8 67 15.0
14 18 10.5 34 12.3 52 11.6
15 28 16.4 27 9.8 55 12.3
16 16 9.4 34 12.3 50 112
17 16 9.4 29 10.5 45 10.1
18 18 10.5 43 8.3 61 13.6
19 15 1.8 44 16.0 59 13.0
Grade
7 34 19.9 26 9.4 59 13.4
8 26 15.2 38 13.8 64 14.3
9 19 11.1 33 12.0 52 11.6
10 30 17.5 38 13.8 68 15.2
11 19 111 32 11.6 51 11.4
12 43 25.2 109 39.5 152 34.0
Parents educational level
< 4 grade 3 2.0 16 6.9 19 4.3
5-12 grade 105 61.4 134 48.6 239 53.5
> 12 grade 30 17.5 37 13.4 67 15.0
Without information 33 19.1 89 31.1 122 27.2
Crowding index
<1.0 135 78.9 247 89.5 382 85.5
>1.0 8 4.7 12 4.3 20 4.5
Without information 28 16.4 17 6.2 45 10.0
Residential area
Rural 100 58.5 192 69.6 292 65.3
Urban 71 41.5 84 30.4 155 34.7
When the adolescents were asked if they
Oral health behaviors brushed also their tongue during oral hy-

In the studied sample, we verified that
13.3% of the adolescents consider having a
very good oral health, 65.7% good oral
health and 21.0% moderate/poor oral
health. When assessing daily tooth brushing,
9.4% tooth brush only once a day, 67.3%
twice a day and 23.3% tooth brush 3 or
more times a day. From those who have the
daily oral hygiene habit of tooth brushing,
only 27.1% tooth brush during 3 or more
minutes each time. When assessing the
prevalence of tooth brushing after getting up
in the morning, after meals and before going
to bed, we obtained the results presented in
Table 2.

giene, 83.2% refer brushing their teeth, not
forgetting to brush the tongue, which corre-
sponds to a complete process of brushing.
Adolescents were also questioned about
their oral hygiene learning process, and in
this situation we verified that 41.7% refer
that their dentist never taught them how to
tooth brush, while 58.3% say that their den-
tist have, at least once, talked about the basic
measures of daily oral hygiene.

When assessing the use of dental floss,
our study shows that only 5.8% use dental
floss daily, while 33.9% refer using dental
floss sometimes and 60.2% say that never
use dental floss during their oral hygiene.
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Dental appointments was another impor-
tant variable analysed and our results dem-
onstrate that 67.0% had a dental appoint-
ment in the last twelve months which dem-
onstrates that a high prevalence of adoles-
cents do not have a dental appointment at
least twice a year. When assessing the main
reason of the last dental appointment, 85%
refer having a routine dental appointment,
35.8% visited a dentist in the presence of
dental pain and had a dental appointment in
an emergency situation and 58.2% for dental
caries treatment. Adolescent’s fear of the
dental appointment was present in only
15.3% of the participants of the study.

When questions about the application of
fissure sealants were addressed, only 28.9%
referred knowing what fissure sealants are
and only 15.5% knew if their dentist had ap-
plied them in a past dental appointment. The
prevalence of dental fear presented by the
adolescents was 15.3%, which can compro-
mise the routine dental appointment that
these adolescents should schedule at least
twice a year. Finally, and after analysis of the
variable referring to the consumption of
sweet beverages and soft drinks, the preva-
lence among the adolescents was 92.5%.

When associating oral health behaviors
and socio-demographic variables we can ve-
rify that tooth brushing at least twice a day is
more frequent among adolescents whose
parent’s have a higher level of education
(>9" grade, OR=1.12, (C195%=0.54-2.32)),
with higher age (>15 years, OR=1.34,
CI95%=(0.68-2.65)) and among the female
gender (female, OR=3.65, CI95%=(1.85-
7.18)). However, significant statistical differ-

ences were only found among female and
male gender (94.9% vs. 83.6%, P<0.001)
(Table 3). When associating the daily use of
dental floss and socio-demographic variables
we can verify that the use of dental floss is
higher among adolescents whose parent’s
have a higher level of education (>9" grade,
OR=1.07, CI95%=(0.68-1.67)), with higher
age (>15 years, OR=1.90, CI95%=(1.24-
2.92)), in female gender (female, OR=2.03,
CI95%=(1.35-3.05)), live in urban areas (ur-
ban, OR=1.25, C195%=(0.81-1.92)) and liv-
ing in house with a higher crowding index
(>1, OR=1.04, CI195%=(0.41-2.60)). Signifi-
cant statistical differences were found
among gender (46.0% vs. 29.6%, P<0.001)
and age of the adolescent (45.8% vs. 32.9%,
P=0.001) (Table 4).

Analyzing the association between socio-
demographic variables and dental appoint-
ments in the last twelve months we verify
significant statistical differences among den-
tal appointments in the last twelve months
and father’s unemployment (41.5% vs
68.1%, P<0.001) and crowding index (55.0%
vs. 67.4%, P=0.040) (Table 5).

When associating dental pain in the last
twelve months and socio-demographic va-
riables we can verify that the prevalence of
dental pain was higher among adolescents
whose father was unemployed (unemployed,
OR=1.27, (C195%=0.65-2.5)) and the fe-
male gender (female, OR=2.21,
CI195%=(1.44-3.40)), having only registered
significant statistical differences between
genders, verifying a higher prevalence
among the female gender (39.5% vs. 22.8%,
P<0.001).

Table 2: Prevalence of tooth brushing in different moments of the day

Yes No
N % N %
After getting up from bed 56 27.3 149 72.7
After breakfast 33 10.1 295 89.9
After lunch 51 36.4 89 63.6
After snacks 91 84.3 17 15.7
After dinner 55 241 173 75.8
Before going to bed 37 11.1 297 88.9
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Table 3: Prevalence of tooth brushing (per day) and the association with socio-demographic variables

Tooth brushing < 2 times a day 2 2 times a day
N % N % P

Parents’ educational level
>4 grade 2 10.5 17 89.5 0.503
5-12 grade 24 10.3 210 89.7
>12 grade 6 9.0 61 91.0
Father’s professional situation
Employed 30 9.6 283 90.4 0.521
Unemployed 4 10.3 35 89.7
Gender

Male 27 16.4 138 83.6 <0.001

Female 14 5.1 201 94.9
Age
=< 15 years 23 10.3 200 89.7 0.252
> 15 years 15 7.9 175 92.1
Residence area
Rural 20 8.8 207 91.2 0.365
Urban 14 10.4 120 89.6
Crowding index
<1 32 9.1 318 90.9 0.545
>1 2 11.8 15 88.2

Table 4: Prevalence of daily use of dental floss and the association with socio-demographic variables

Daily dental floss Yes No
N % N % P

Parents” educational level
=4 grade 7 36.8 12 63.2 0.532
5-12 grade 87 36.6 151 63.4
>12 grade 27 40.9 39 59.1
Father’s job situation
Employed 122 38.7 193 61.3 0.211
Unemployed 13 31.7 28 68.3
Gender

Male 50 29.6 119 70.4 <0.001

Female 127 46.0 149 54.0
Age
=< 15 years 75 32.9 153 67.1 0.001
> 15 years 87 45.8 103 54.2
Residence area
Rural 84 36.7 45 63.3 0.192
Urban 57 419 79 58.1
Crowding index
=<1 137 39.1 213 60.9 0.664
>1 8 40.0 12 60.0

When associating the consumption of soft
drinks and socio-demographic variables we
observe that the prevalence of consumption of
these kind of sweet beverages was higher
among adolescents that registered a higher
crowding index (>1, OR=1.43, C195%=(0.18-
11.16)) and lower among the other socio-
demographic variables analyzed, having only
registered significant statistical differences for
age 15 years, 97.8% vs. 86.7%, P<0.001)

and residence area (rural, 93.8% vs. 88.2%,
P=0.040). After adjustment by non-
conditional logistic regression for sociodemo-
graphic variables, and oral health behaviors,
the findings of the present study demonstrate
that the frequency of dental appointments is
associated with the father’s professional situa-
tion (unemployed) (OR=2.91, 95%CI= (1.39-
6.10)).
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Table 5: Prevalence of dental appointments (last twelve months) and the association with socio-
demographic variables

Dental appointment No Yes
(last twelve months)
N % N % P

Parents” educational level
=4 grade 5 26.3 14 73.7 0.163
5-12 grade 83 35.0 154 65.0
>12 grade 15 23.1 50 76.9
Father’s job situation
Employed 100 31.9 213 68.1 <0.001
Unemployed 24 58.5 17 41.5
Gender

Male 62 36.9 106 63.1 0.112

Female 84 30.5 194 69.5
Age
<15 years 75 33.7 150 66.7 0.532
>15 years 65 34.0 126 66.0
Residence area
Rural 78 34.2 150 65.8 0.411
Urban 48 35.6 87 64.4
Crowding index
=<1 114 32.6 236 67.4 0.041
>1 9 45.0 11 55.0

Discussion

The present study demonstrates that
measures must be taken in order to improve
oral health behaviors among Portuguese
adolescents. The daily routine of tooth
brushing is continuously being well estab-
lished, but there is still a lack of comprehen-
sion of the importance of completing oral
hygiene with other methods such as the use
of dental floss and including also the routine
dental appointment. There is still the need to
improve some aspects related with oral hy-
giene habits, namely the time spent on
brushing that should be at least during ap-
proximately three minutes and brush not
only the teeth but also other structures of
the oral cavity such as tongue, gums and pal-
ate in order to remove plaque that accumu-
lates in this areas.'’

The study also reflects the relation be-
tween oral health behaviors and socio-
demographic factors already referred in oth-
er studies that demonstrate that socio-
economic and cultural aspects may influence
the oral hygiene habits. The lack of informa-
tion and knowledge about oral health beha-
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viors and limited access to dental healthcare
explain the association between the higher
risk of oral diseases and lower socio-
economic status.'”"*

Several studies also evidence that adoles-
cents with lower socio-economic status have
a higher risk of developing oral diseases,
namely dental caries, which is also associated
with worse oral hygiene habits and less fre-
quency of routine dental appointments.'”"”

Correct oral hygiene habits are more fre-
quent among the female gender and this
study confirms this statement. Adolescents
of the female gender are more careful with
their health than male adolescents and this is
mainly associated with a higher care with
their aesthetical presentation by the female
gender.”"?

The prevalence of daily use of dental
floss was very low among this sample and
when associating daily use of dental floss
and socio-demographic variables we can ve-
rify in this study significant statistical differ-
ences found among gender and age, which is
described in other studies.” A study devel-
oped by Pereira et al. also with a sample of
Portuguese adolescents, demonstrates that
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the prevalence of daily use of dental floss
was only 4.4%."

More females and adolescents over 15
years old were more likely to report us-
ing dental floss. These results suggest the
need of better oral health education among
adolescents and teach them specifically the
importance of the daily use of dental floss as
a positive method in order to complete their
daily oral hygiene. Many adolescents do not
make routinely dental appointments at least
twice a year as is recommended. Unfortu-
nately, in many cases, a dental appointment
is made only in an urgent/emergency situa-
tion, mostly because of dental pain as shown
by the results presented in this study. This
fact was demonstrated in some studies as
being  highly associated with  socio-
demographic variables such as level of edu-
cation, residence area and financial and so-
cial income. ***** A study developed by
Santiago et al., demonstrates the association
between neighbourhood and individual so-
cial capital with dental pain. In this study, we
verified that a high proportion of adoles-
cents do not have routine dental appoint-
ments and they only go to the dentist in an
emergency situation of dental pain.*

Unfortunately, in Portugal nowadays, we
assist to an increase of unemployment that
limits the access to medical and dental
healthcare due to the economic and social
crisis. In Portugal, the inequality access to
oral healthcare among the population is evi-
dent. It is known the difficulty of access to
oral healthcare by individuals socio-
economically disadvantaged. This situation
occurs due to the fact that the vast majority
of oral healthcare is being provided by the
private sector, involving funds that not all
people are able to support.”’ This is a major
issue in Portugal and it is reflected in the
results of this study that demonstrate this
association as we can verify that adolescents
whose father was unemployed in the mo-
ment of data collection and that registered a
higher crowding index had a dental ap-
pointment less frequently and mostly visited
a dentist only in a emergency situation of
dental pain.

The lack of information about the impor-
tance and the need of a dental appointment
should be a part of oral health education in
order to decrease the fear of going to visit a
dentist. Unfortunately, fear and anxiety
when going to visit the dentist is a reality
and it is still very common among children,
adolescents, adults and even elders.”® Be-
sides, in this study, we verified a considera-
ble prevalence of fear of going to visit a
dentist, mostly among the younger adoles-
cents and also among the female gender,
that are, at the same time, the gender that
goes more regularly to a dental appointment.

Another major risk factor related with the
development of oral diseases is the con-
sumption of sugary foods and drinks. In this
study, we verified that a very high propor-
tion of adolescents consume regularly sugary
beverages or soft drinks. This proves the
necessity of alerting the population, namely
children/adolescents and their parents, for
the negative effects of excessive sugar con-
sumption on oral health.”

Considering the results obtained in the
present study, the need of strategies for oral
health education is important and must be
implemented effectively in order to improve
the oral health knowledge and oral hygiene
status of adolescents.”

Oral health education is a major public
health issue that must be taught to children
and adolescents among their own family ag-
gregate and school environment. Oral health
promotion is very important in order to in-
sure the application of primary prevention
methods such as daily tooth brushing at least
twice a day, daily use of dental floss and vi-
siting a dentist regularly to prevent and
detect oral diseases in an early stage. Oral
health education is the first step in the pre-
vention of oral diseases, in order to decrease
socio-demographic differences and to give
equal opportunities of oral health, promot-
ing the measures necessary for the im-
provement of quality-of-life among the pop-
ulation. '

The oral health education should also
cover food hygiene comprising the control
of the consumption of cariogenic foods with
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a high content of carbohydrates which is
fundamental to avoid the development of
dental caries.”!

Another important issue that should be
acknowledged in oral health education is the
unnecessary fear of the dental appointment.
Studies demonstrate that this is one of the
main reasons for avoiding a visit to the den-
tist, especially among children and adoles-
cents. A study developed by Murthy et al.
demonstrated that dental fear was shown to
be a significant determinant of clinical con-
sequences of untreated dental caries.™

In the present study we must have also in
consideration its limitations. Data collection
was accomplished by self-administered ques-
tionnaires to the adolescents, which may
permit a higher risk of potential information
bias, despite the sample analyzed. More epi-
demiological studies should be developed in
the future, in different geographical regions
of the country, in order to understand the
prevalence and patterns of oral health be-
haviours among the Portuguese population.

Conclusions

Community programs should be consi-
dered and developed in order to improve
knowledge and behaviors related to the oral
health of adolescents, giving special atten-
tion to the intervention of various health
professionals, teachers and parents in the
oral health education that should be trans-
mitted to children and adolescents.

It is essential that, in a early stage, that
children acquire adequate oral hygiene ha-
bits, particularly about brushing their teeth at
least twice a day with toothpaste, daily use of
dental floss and the need to have regular
dental appointments at least twice a year in
order to treat as soon as possible oral diseas-
es and apply primary prevention measures.
These are essential basic oral health deter-
minants that should be taught in oral health
education.
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