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Objectives: The aim of this study was to characterise the daily oral hygiene behaviours and the frequency of, and reasons
for, oral health appointments, among 12-year-old adolescents in Portugal. We also investigated whether there were any
associations between these behaviours and sociodemographic factors. Methods: We conducted an observational descrip-
tive study based on 1,309 Portuguese adolescents from rural, peri-urban and urban populations. Data were drawn from
the III National Prevalence Study of Oral Health Diseases. After descriptive analyses, binary logistic regression models
were used. Results: In this study, 70.6% (n = 924) of adolescents reported that they brushed ‘twice a day or more’, and
this behaviour was associated with all sociodemographic variables. Multivariate analysis revealed that male gender [odds
ratio (OR) = 2.124; 95% confidence interval (95% CI): 1.616–2.793], rural residence (OR = 1.647; 95% CI: 1.169–
2.321), peri-urban residence (OR = 1.926; 95% CI: 1.319–2.812), low level of maternal educational (OR = 2.139; 95%
CI: 1.446–3.164) and father’s unemployment (OR = 1.671; 95% CI: 1.127–2.478) were associated with not brushing at
least twice a day (P < 0.05). Approximately 94% (n = 1,217) of participants had already visited an oral health profes-
sional, and 74.5% (n = 860) did so in the last 12 months. Conclusion: Our results are in agreement with the literature;
the oral health behaviours of 12-year-old Portuguese adolescents can be regarded as satisfactory, although there are
important variations across different subpopulations. The influence of sociodemographic factors suggests that tailored
strategies must be developed for specific subpopulations, at both individual and community levels.
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INTRODUCTION

Oral health is part of the overall health and well-
being of children1. Poor oral health affects quality of
life as a result of pain or discomfort, tooth loss,
implied oral functioning, missing time at school, loss
of work hours and death (in the case of oral cancer)2.
Detal caries (tooth decay) and periodontal disease are
the two most common diseases in oral health; they
share the same aetiological factor, dental plaque, but
can also be influenced by specific internal and external
predispositions3,4. When compared with other groups
of diseases, oral health problems can be prevented,

generally with good results5. Brushing daily, use of
fluoride products, drinking fluoridated water and visit-
ing a dental professional regularly are perhaps the
most effective methods for reducing the prevalence of
dental caries in children6–10.
Proper oral hygiene measures, correctly used in con-

junction with regular professional care, potentially
prevent caries and periodontal disease and help to
maintain oral health11,12. Specifically, for 12-year-old
children, it is recommended that visiting an oral
health professional at least once per year is the best
way to maintain good oral health13. Additionally,
brushing at least twice a day is the best behaviour to
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achieve good oral health and oral hygiene5,11,14 and is
recommended by professional dental associations15.
The benefits of fluoride toothpaste for preventing car-
ies in children and adolescents, when compared with
placebo, are proven; a fluoride concentration of
≥1,000 ppm is recommended for children, while
1,500 ppm is recommended for adolescents16–19. It is
known that oral health problems are associated with
lower sociodemographic status, highlighting the influ-
ence of social determinants of health on the oral
health of populations5. In the epidemiological oral
health field, gender, social class, education level,
income and employment are the strongest determi-
nants of oral health outcomes20. The incidence of den-
tal decay has been shown to be higher in children
with a low sociodemographic status12. A study in Bra-
zil found that visiting an oral health professional and
brushing twice a day was less frequent among chil-
dren with low sociodemographic status, and among
those without family support, reinforcing the fact that
social determinants influence oral health outcomes21.
In this context, this study aims to characterise oral

health appointments (frequency and reasons) and
daily hygiene behaviours (mainly toothbrushing but
also the use of fluoride products, mouthrinses and
dental floss) in 12-year-old Portuguese adolescents.
This study will also investigate the associations
between these behaviours and sociodemographic
factors.

METHODS

This article was written according to the Strengthen-
ing the Reporting of Observational Studies in Epi-
demiology (STROBE) guidelines. An observational
analytic study was developed based on data from the
III National Prevalence Study of Oral Health Diseases
(III ENPDO), by the General Directorate of Health –
Portugal (DGS). III ENPDO is a cross-sectional
national survey carried out between 2012 and 2013,
and was conducted in full accordance with the World
Medical Association Declaration of Helsinki and
approved by the Ethics Committee of DGS. Written
consent was obtained from the parents/guardians of
all participants (12-year-old adolescents) in this study.
Our study was specifically focussed on 12-year-old

adolescents who were studying in public or private
schools, and who were residents of Portugal (inclusion
criteria). Adolescents with some types of disabilities
were automatically excluded from the study. The III
ENPDO sample size for this specific age (n = 1,309)
was computed based on the number of adolescents in
one health region and based on the prevalence of car-
ies (56%) found in the last national study7. The sam-
ple has a regional accuracy of 7%, ensuring a
national accuracy estimate of 2.5%. This aspect

(region accuracy) will be considered in statistical
models. After random selection of schools, the classes
were randomly selected from those in which at least
80% of students were born in 2000 or 2001. Within
each class, all the students were considered. Between
October 2012 and June 2013, data were collected
from students of 73 private and public schools, after
obtaining permission from the legal guardians. Data
were collected by dentists teaching at dental schools
in Portugal and by members of the Portuguese Den-
tists Association (OMD), assisted by dental hygienists
working in the Portuguese National Health Service.
A questionnaire was conducted via interview. The
interviews included questions from the National
Health Survey, the II National Prevalence Study of
Oral Health Diseases, Eurobarometer Special Edition
330 – Report Oral Health February 2010 and the
European Global Oral Health-Indicators Develop-
ment Program (Health Surveillance in Europe – Oral
Health Interviews Clinical Surveys: Guidelines). The
interviewers had a guide document and previous
training.
This questionnaire covered several dimensions, such

as sociodemographic characteristics, oral hygiene
behaviours and frequency and reasons for attendance
at a dental appointment. The III ENPDO study
defined sociodemographic profile using gender (male/
female), type of local of residency (urban/peri-urban/
rural), health region (North, Centre, Lisbon, Alentejo,
Algarve, the Azores, RA Madeira), father’s and
mother’s employment status (worker/unemployed/
other) and parent’s education (less than high school/
high school/college degree). Regarding the frequency
and reasons for a dental appointment, participants
reported if they had been to a dental appointment
ever, when was the last dental appointment, how
many times they had an appointment in the past
12 months and the reason for the last appointment
(routine/fillings/tooth extraction/other). For the oral
hygiene behaviours, variables included daily frequency
of toothbrushing, use of fluoride toothpaste, frequency
of daily flossing and use of other fluoride products
(such as pills or mouthrinses).
In agreement with the literature, and based on the

data collected, the major variables were computed.
For toothbrushing and oral health appointment fre-
quencies, several variables were computed. The vari-
able ‘When was the last dental appointment’ was
categorised into ‘potentially adequate’ (the last
appointment was in the last 12 months) and ‘poten-
tially inadequate’ (the last appointment was prior to
the last 12 months). The variable ‘How many times
do you brush your teeth per day?’ was categorised
into ‘potentially adequate’ (‘brushing twice or more
per day’) and ‘potentially inadequate’ (‘brushing once
or less per day’).
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After descriptive analyses, correlations were anal-
ysed: the chi-square test was used for categorical data
and Fisher’s exact test was used for quantitative data
(if assumptions were met). In some cases, low cate-
gory frequencies were observed; however, it was
decided not to aggregate categories because the results
lose interpretability (in such cases, the corresponding
results are flagged with P* and they must only be seen
as exploratory results) and should be tested in future
studies with higher frequencies.
The influence of the sociodemographic variables on

both the presence of inappropriate toothbrushing fre-
quency and on not visiting the dentist in the last
12 months were assessed using binary logistic regres-
sions, based on the Enter method (using all selected
variables). Crude and adjusted (for sex, if statistically
significant) odds ratios (ORs) and respective confi-
dence intervals (CIs) are presented.
A final multivariate model was developed, using the

forward likelihood method, and its validity, quality of
fit and predictive capacity were assessed using the
Hosmer–Lemeshow test, the Nagelkerke correlation
coefficient, the area under the receiver operating curve
(ROC), and specificity and sensitivity. The variable
reflecting health region was incorporated to consider
the effect of the sampling design. This final model
was also presented through a nomogram, a very user-
friendly and intuitive tool that can be widely used to
identify potential cases22. The nomogram is a graphi-
cal approach, based on a set of scales, one for each
variable in the model. The score for each variable is
obtained by drawing a straight edge across the known
values on the scales, and the sum of scores is linked
with the correspondent probability. In order to clarify
its application, an example is presented in Figure 1.
For the statistical analyses we used R and SPSS soft-

ware (v.20.9; SPSS Inc., Chicago, IL, USA) and
adopted a statistical significance level of 5%.

RESULTS

This study was based on a sample of 1,309 students
(from the III ENPDO study) who were 12 years of
age; 45.4% (n = 594) were male and the majority
51.6% (n = 676) lived in urban areas. Regarding
mother’s educational level, 47.8% (n = 555) had less
than high school, 33% (n = 383) had graduated from
high school and 19.2% (n = 224) had a college
degree. Of the mothers, 74.5% (n = 968) were work-
ing, 9.2% (n = 119) were housewives and 14.9%
(n = 193) were unemployed (Table 1). Regarding
father’s educational level, 58.2% (n = 644) had less
than high school, 26.3% (n = 291) had graduated
from high school and 15.5% (n = 172) had a college
degree. Of the fathers, 12% (n = 153) were unem-
ployed and 84.8% (n = 1,077) were working.

The majority of participants (94.2%; 1,217) had
attended a dental appointment at least once, with
74.5% (860/1,155, considering the existence of 62
missing values) reporting that they attended a dental
appointment in the past 12 months. In this study,
18.4% (n = 212) of participants reported that their
last visit to a dental professional was 1–2 years ago,
6.4% (n = 74) reported that their last visit was 2–
5 years ago and 0.7% (n = 9) reported that their last
dental appointment was more than 5 years ago.
Table 2 shows frequencies of visits to an oral health

professional (number of participants = 1,155), consid-
ering more or less than 12 months as a cut-off.
Participants who lived in predominantly rural areas

reported fewer visits to an oral health professional
than those who lived in urban areas (OR = 1.601).
Adolescents with parents with who had not completed
high school were found to have a higher risk of not
attending a dental appointment in the last 12 months
compared with adolescents who had a father
(OR = 1.733) or mother (OR = 1.873) with a college
degree.
The major reasons cited for attendance at a dental

appointment were routine check-ups (39.2%;
n = 513), fillings (28.9%; n = 378) and tooth extrac-
tion (13.5%; n = 177) (each participant was allowed
to choose more than one reason, and a total of 1,310
reasons were identified). Parents’ employment, moth-
ers’ education and health region were significantly
associated with attending a dental appointment in the
last 12 months (P < 0.05). Attending an appointment
with an oral health professional in the last 12 months
was not statistically associated with any other vari-
ables, neither in the adjusted models nor in the final
model.
In our sample, 70.6% (n = 924) of adolescents

brushed their teeth twice a day or more, while 19.0%
(n = 261) reported that they brushed only once a day.
A fluoride toothpaste was used by 95.8% (n = 890)
of the participants. Use of a mouthrinse with fluoride
was reported by 31.6% (n = 390) participants. Only
5.5% (n = 71) participants reported that they flossed
daily; 68.7% (n = 893) did not floss at all (Table 1).
Table 3 presents the frequency of toothbrushing and
the crude, adjusted and final-model ORs for brushing
once or less a day relative to the sociodemographic
variables.
Education level of the parents had a direct effect on

the frequency of daily toothbrushing and flossing
(P < 0.05). Furthermore, all the sociodemographic
variables were significantly associated with the fre-
quency of toothbrushing (P < 0.05). Boys had worse
oral habits (brushing less than twice a day) compared
with girls (OR = 1.874). Those who lived in rural
areas were more likely to brush less than twice a day
compared with those who lived in urban areas
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(OR = 1.896). Adolescents with parents who had not
completed high school had a higher risk of inadequate
toothbrushing compared with adolescents whose par-
ents had a college degree (OR = 2.284 for mothers
and OR = 2.724 for fathers). Parents’ employment
status was also related to toothbrushing; having a
mother (OR = 1.451) or father (OR = 2.108) who is
unemployed was associated with a lower frequency of
toothbrushing than having parents who are working.
After adjusting the ORs for gender, some differences
remained, as shown in Table 3. As expected, region
was not statistically significant but was included to
control for the sampling design characteristics.
In the final model, gender, type of residency area,

mother’s education and father’s employment status
were significantly associated with brushing less than
twice a day. This model was considered mathemati-
cally valid but with a relatively weak predictive capac-
ity (Hosmer–Lemeshow = 0.832 and Nagelkerke R
Square = 0.109). The area under the ROC curve was
0.675 (95% CI = 0.641–0.710) with a specificity and
sensitivity of 64% (cut-off = 0.277).
Figure 1 shows the nomogram corresponding to the

final model, highlighting the characteristics most asso-
ciated with inadequate toothbrushing, namely gender,
type of residency area, mother’s education and father’
employment status.

To exemplify how a nomogram can be used as a user-
friendly tool for detecting cases of inadequate tooth-
brushing, a specific case can be illustrative. For example,
an adolescent who has an unemployed father (68 points
– identified with a straight vertical line drawn from the
horizontal line of the ‘father’s employment status’
toward the horizontal line of the ‘score’), is male (99
points – similar base using ‘gender’ line), living in the
Azores (0 points), in an urban area (0 points) and has a
mother who did not complete high school (100 points)
has a total score of 267 (sum of scores – ‘total points’).
This value corresponds to a 40% probability of tooth-
brushing less than twice a day, as identified by drawing a
straight vertical axis from ‘total points’ towards the line
‘probability’. Finally, using the cut-off value of 0.26
(parameterised in the model), this adolescent would be
identified as a possible case of inadequate toothbrushing.
This intuitive representation depicts the weight of

variables (segment lengths) in inadequate toothbrush-
ing and identifies the categories that promote the
event (corresponding to higher points), and vice versa
(= 0 points).

DISCUSSION

Adolescence is a period of adopting new practices,
values, attitudes and behaviours, along with increased

Points
0 10 20 30 40 50 60 70 80 90 100

Father’ s work
occupaction Employed Unemployed

Others

Type of
residency Urban Rural

Semi-urban

Gender
Female

Male

Mother’ s
educational
level Up to year 12 Up to year 9

College

Total
0 50 100 150 200 250 300 350 400

Probability
0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6

Figure 1. Nomogram for inadequate brushing (less than twice a day).

330 © 2018 FDI World Dental Federation

Bombert et al.



autonomy, which allows adolescents to take part in
several situations that might be risky and that can
affect general and oral health. Additionally, it is a
stage when teens do not always appreciate help from

adults, in spite of the strong influence of the family in
oral health issues23,24.
Of the 1,309 participants in this study, we found

that 94.2% (n = 1,217) had attended a dental
appointment at least once in their life, with 74.5%
(860/1,155, considering 62 missing values) reporting
attendance in the last 12 months. This value is lower
than reported in the previous national survey of oral
health7, which found that 85% of participants had
attended a dental appointment in the last 12 months.
This decrease can potentially be explained by the eco-
nomic and social crisis that has taken place in Portu-
gal in the last few years. The Spanish national health
survey found that 62.5% of children 10–12 years of
age attended an oral health appointment in the last
12 months25. In another study, the same authors

Table 1 Descriptive statistics of the sociodemographic
variables analysed in this study

Variable Frequency
(n)

Percentage
(%)

Gender (n = 1,309)
Male 594 45.4
Female 715 54.6

Health region (n = 1,309)
North 192 14.7
Centre 192 14.7
Lisbon 192 14.7
Alentejo 184 14.1
Algarve 184 14.1
Azores 183 13.9
Madeira 182 13.8

Type of residency (n = 1,309)
Rural area 262 20.0
Peri-urban area 371 28.4
Urban area 676 51.6

Mother’s educational level (n = 1,162)
Less than high school 555 47.8
High school 383 33.0
College degree 224 19.2

Father’s educational level (n = 1,107)
Less than high school 644 58.2
High school 291 26.3
College degree 172 15.5

Mother’s employment status (n = 1,299)
Worker 968 74.5
Unemployed 193 14.9
Domestic 119 9.2
Other 19 1.4

Father’s employment status (n = 1,271)
Worker 1,077 84.8
Unemployed 153 12.0
Other 41 3.2

Have you ever gone to an oral health appointment? (n = 1,292)
Yes 1,217 94.2
No 75 5.8

When was the last time that you went to a dental appointment?
(n = 1,155)
Less than 1 year 860 74.5
More than 1 year and less than 2 years 212 18.4
More than 2 years and less than 5 years 74 6.4
More than 5 years 9 0.7

Frequency of toothbrushing (n = 1,309)
1 or less times per week 37 2.7
1 or more times per week 87 6.6
1 time per day 261 19.9
2 or more times per day 924 70.6

Use of fluoride toothpaste (n = 929)
Yes 890 95.8
No 39 4.2

Use more types of fluoride products (n = 1,233)
Pills and mouthrinse 1 0.1
Mouthrinse 390 31.6
Others 5 0.4
No 837 67.9

Use of dental floss (n = 1,300)
1 or more times a day 71 5.5
Sometimes weekly 182 14.0
Sometimes monthly 154 11.8
Never 893 68.7

Table 2 Frequency of visits to an oral health profes-
sional in the last 12 months and crude odds ratio
(OR) for don’t visit an oral health professional in the
last 12 months

Variable % Last
dental

appointment
more than
12 months

% Last
dental

appointment
in last 12
months

Crude
OR

Gender
Male 141 (26.8) 385 (73.2) 1.130 (0.867–1.472)
Female* 154 (24.5) 475 (75.5)

Health region
Lisbon* 38 (20.9) 144 (79.1)
North 38 (21.9) 136 (78.2) 0.704 (0.432–1.146)
Centre 48 (27.3) 128 (72.7) 0.745 (0.457–1.215)
Alentejo 35 (21.3) 129 (78.7) 0.724 (0.439–1.192)
Algarve 37 (20.7) 142 (79.3) 0.695 (0.425–1.135)
Azores 54 (43.2) 71 (56.8) 2.028 (1.249–3.294)
Madeira 45 (29.0) 110 (71) 1.091 (0.675–1.763)

Type of residency
Rural area 76 (32.5) 158 (67.5) 1.601 (1.148–2.233)
Peri-urban
area

79 (25.1) 236 (74.9) 1.114 (0.811–1.530)

Urban area* 140 (23.1) 466 (79.6)
Mother’s educational level
Less than
high school

138 (29) 338 (71) 1.837 (1.227–2.750)

High school 84 (23.4) 275 (76.6) 1.375 (0.896–2.109)
College
degree*

38 (18.2) 171 (81.1)

Father’s educational level
Less than
high school

160 (28.6) 400 (71.4) 1.733 (1.119–2.684)

High school 60 (21.8) 215 (78.2) 1.209 (0.741–1.973)
College
degree*

30 (18.8) 130 (81.3)

Mother’s employment status
Worker* 200 (23) 668 (71)
Unemployed 40 (23.7) 129 (76.3) 1.036 (0.720–1.527)
Domestic 42 (45.2) 51 (54.8) 2.751 (1.775–4.262)
Other 9 (51.9) 8 (47.1) 3.757 (1.431–9.866)

Father’s employment status
Worker* 239 (24.5) 735 (75.5)
Unemployed 24 (28.1) 87 (71.9) 1.202 (0.788–1.834)
Other 12 (36.4) 21 (36.4) 1.757 (0.852–3.625)

*Reference class.
Statistical significant results are highlighted in bold.
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found that 88.2% of children 6–12 years of age
attended an oral health appointment in the last
12 months26.
Seeing an oral health professional regularly is a

preventive strategy; one study showed that children,
9–12 years of age, who did not go to an oral profes-
sional at least once in the previous 12 months were
1.6 times more likely to have oral health problems
compared with those who did attend an appointment
with an oral health professional 27. In the present
study, when focussing on participants to identify the
last time that they went to a dental appointment
(n = 1,155), we found that 18.4% (n = 212) had their
last visit to an oral health professional 1–2 years prior
to the start of the study, 6.4% (n = 74) saw an oral
health professional 2–5 years prior to the start of the
study and 0.7% (n = 9) saw an oral health profes-
sional more than 5 years ago. In Poland, 71% of par-
ticipants, 6–12 years of age, had seen a dentist in the
last 12 months, 20% between 1 and 2 years ago, 3%
more than 2 years ago and 8% had never visited a
dentist28. In our study we found a lower percentage
of participants who had not seen an oral health

professional (5.8%; n = 75), when compared with
countries such as Brazil, considering students with
similar ages (year 7, 15.2%29). In the current study,
male gender was associated with a higher risk of not
regularly attending dental appointments, compared
with female gender (OR = 1.130). However, this find-
ing was not statistically significant (P > 0.05). In our
study, 75.5% (n = 475) of girls reported visiting an
oral health professional in the last 12 months, com-
pared with 73.2% (n = 385) of boys; this tendency
has been observed in other studies29. In our study,
similar findings were also observed regarding fre-
quency of toothbrushing. In terms of location of resi-
dency, participants who lived in rural areas had a
higher risk (OR = 1.601) of not visiting an oral health
professional compared with those who lived in urban
areas. In most European countries, geographical prox-
imity to dental clinics is one of the determinants for
attending a dental appointment30.
It has been shown that children whose parents have a

higher level of education see an oral health professional
at least a year31, which indicates that parent’s health
literacy is a protective factor for children’s health32. In

Table 3 Frequency of brushing, and crude, adjusted and final model odds ratios (ORs) for brushing once a day or
less

Variable % Brushing
less than

twice a day

% Brushing
at least twice

a day

Crude OR Adjusted OR* Final Model OR
(Forward LR)

Gender
Male 217 (36.5) 377 (63.5) 1.874 (1.474–2.383) 2.124 (1.616–2.793)
Female† 168 (23.5) 547 (76.5)

Health region
Lisbon† 61 (32.8) 131 (68.4)
North 56 (29.2) 136 (70.8) 1.050 (0.682–1.616) 1.044 (0.674–1.615) 0.931 (0.564–1.536)
Centre 59 (30.7) 133 (69.3) 0.928 (0.600–1.437) 0.936 (0.602–1.457) 0.750 (0.445–1.265)
Alentejo 54 (29.3) 130 (70.7) 0.936 (0.602–1.456) 0.888 (0.568–1.388) 0.668 (0.386–1.158)
Algarve 41 (22.3) 143 (77.7) 0.646 (0.407–1.027) 0.606 (0.379–0.968) 0.634 (0.369–1.090)
Azores 52 (28.4) 131 (71.6) 0.895 (0.574–1.395) 0.828 (0.528–1.299) 0.497 (0.287–0.861)
Madeira 62 (34.1) 120 (65.9) 1.165 (0.755–1.797) 1.143 (0.737–1.772) 0.787 (0.465–1.332)

Type of residency
Rural area 99 (37.8) 163 (62.2) 1.896 (1.397–2.574) 1.953 (1.434–2.661) 1.647 (1.169–2.321)
Peri-urban area 122 (32.9) 249 (67.1) 1.530 (1.155–2.022) 1.518 (1.145–2.012) 1.926 (1.319–2.812)
Urban area† 164 (24.3) 512 (75.7)

Mother’s educational level
Less than high school 206 (37.1) 349 (62.9) 2.284 (1.582–3.297) 2.395 (1.615–3.474) 2.139 (1.7446–3.164)
High school 81 (21.1) 302 (78.9) 1.038 (0.691–1.558) 1.054 (0.699–1.590) 1.032 (0.677–1.575)
College degree† 46 (20.5) 178 (79.5)

Father’s educational level
Less than high school 223 (34.6) 421 (65.4) 2.724 (1.761–4.213) 2.795 (1.800–4.314)
High school 63 (21.6) 228 (78.4) 1.421 (0.869–2.323) 1.391 (0.847–2.284)
College degree† 28 (16.3) 144 (83.7)

Mother’s employment status
Worker† 264 (27.3) 704 (72.7)
Unemployed 68 (35.2) 125 (64.8) 1.451 (1.046–2.013) 1.462 (1.050–2.037)
Domestic 45 (37.8) 74 (62.2) 1.622 (1.091–2.411) 1.650 (1.105–2.466)
Other 3 (15.8) 16 (84.2) 0.500 (0.145–1.730) 0.488 (0.140–1.704)

Father’s employment status
Worker† 285 (26.6) 792 (73.5)
Unemployed 66 (43.1) 87 (56.9) 2.108 (1.489–2.984) 2.194 (1.542–3.121) 1.671 (1.127–2.478)
Others 17 (41.5) 24 (58.5) 1.968 (1.042–3.718) 2.102 (1.103–4.006) 1.520 (0.689–3.350)

*Adjusted by gender; †Reference class; LR - Likelihood ratio.
Statistical significant results are highlighted in bold.
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our study we found that children with a mother
(OR = 1.837) or father (OR = 1.733) who had not
completed high school had a higher probability of not
seeing an oral health professional at least once a year
compared with those children whose parents had a col-
lege degree. We also found that the major reason for
visiting oral health professionals was for ‘preventive
reasons’ 39.2% (n = 513), and this was associated with
all the demographic variables in the study, except for
mother’s education level. The other reasons reported
for visiting an oral health professional included ‘fillings
and treatment’ 28.9% (n = 378) and ‘tooth extraction’
13.5% (n = 177). In 2005, the reasons for going to an
oral health professional were the same, but more par-
ticipants reported seeing an oral health professional for
‘preventive reasons’ (56%)7.
Regarding oral hygiene habits, 70.6% (n = 924) of

participants reported that they brush ‘two or more
times a day’; this is a higher percentage than that of
the last national study, in which 67% of participants
reported that they brush at least twice a day7. The
Health Behaviour in School-Aged Children survey
(2010), among the Portuguese population (n = 5,012),
reported that 67.4% of children brushed their teeth
one or more times a day; among students in the sixth
grade (i.e. 12 years old), this was 62.6%, with girls
claiming to brush more often than boys (74.3% vs.
59.7%)33. Our study showed that girls brush twice a
day more often than boys (76.5% vs. 63.5%) and
other authors34 found the same tendency in Italy
(54% of boys and 74% of girls), Greece (41% of boys
and 56% of girls) and Spain (43% of boys and 60%
of girls). We also found that boys were statistically
more likely than girls not to brush correctly
(OR = 1.874). Many studies suggest that girls have
better oral hygiene habits than boys24,29,34–39.
In the current study, 75.7% (n = 512) of those who

lived in urban areas brushed at least twice a day,
which is a higher proportion than those who lived in
peri-urban (67.1%; n = 249) or rural (62.2%;
n = 163) areas. After multivariate analysis, we found
that living in rural (OR = 1.647) and peri-urban
(OR = 1.926) areas is a risk factor for not brushing at
least twice a day compared with those who live in
urban areas. This is consistent with the findings of
another Portuguese study, in which the rates of brush-
ing twice a day were 61.1%, 34% and 43.4%, for
urban, peri-urban and rural areas, respectively40.
Oral hygiene is influenced by sociodemographic fac-

tors; mother’s education level and type of residency are
among the major influences40. A low level of maternal
education is associated with poor oral hygiene routines
and a higher risk for not brushing properly, compared
with mothers with higher educational levels
(OR = 2.284). In our study, the higher the mother’s
educational level, the higher the percentage of

participants who reported brushing correctly; 62.9%
(n = 349) of participants whose mother had not com-
pleted high school reported brushing properly com-
pared with 78.9% (n = 302) for those whose mother
had completed high school and 79.5% (n = 178) for
those whose mother had a college degree. The same
relationship has been found in many other stud-
ies28,41,42. Mother’s education level seems to have a
stronger influence on children’s health than father’s
education level26. However, father’s employment status
is important for oral health; we found that adolescents
with unemployed parents had a higher risk of not
brushing twice a day (OR = 2.108) compared with
adolescents who had working parents (43.1% and
26.6%, respectively, P < 0.001). These findings are in
agreement with the literature which suggests that
father’s occupation influences oral hygiene habits34.
The major limitation of this study is the use of ‘self-

report’ data. Self-report data can be affected by social
desirability and memory bias43.

CONCLUSIONS

Our study found that oral hygiene habits and visits
to an oral health professional by Portuguese 12-year-
old subjects were consistent with the literature on
this subject. The oral health behaviours of Por-
tuguese adolescents seem to be similar to those of
teens in other European countries, although there
were still some concerns (about one-third of partici-
pants did not brush their teeth at least twice a day,
and about one-quarter had not visited a dentist in
the past year).
We conclude that social health determinants have a

major impact on oral health habits, suggesting that
future approaches in oral health should always
include not only the clinical symptoms and needs but
also a holistic perspective of the patient. These find-
ings point to the huge policy relevance of this issue
and suggest that future approaches should be specific
to some subpopulations and must also include the
parents. Schools, health centres and the community
should work together to build effective long-term
strategies that focus on those most at risk, such as
children from low socioeconomic backgrounds. Future
studies in public oral health should focus on all social
health determinants and their relationship to attitudes
and behaviours in oral health.
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