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RESEARCH ARTICLE Open Access

Influence of sense of coherence on
adolescents’ self-perceived dental
aesthetics; a cross-sectional study
Aline Cavalcanti da Costa1, Fabrícia Soares Rodrigues1, Priscila Prosini da Fonte1, Aronita Rosenblatt1,
Nicola Patricia Thérèse Innes2* and Mônica Vilela Heimer1

Abstract

Background: Sense of coherence (SOC) is a psychosocial factor capable of influencing perception of health, improving
one’s ability to manage life. It is the central construct of salutogenesis. SOC allows for identification and mobilization of
resources to effectively manage or solve problems, promoting health and quality of life. Using Wilson-Cleary’s
conceptual model we hypothesized that SOC might contribute to self-perception of dental aesthetics. The aim of this
study was to investigate whether SOC levels were related to self-perception of dental aesthetics against assessed
normative orthodontic treatment need among adolescents.

Methods: A cross-sectional study was conducted with 615 male and female adolescents aged 12 to 15 years. Data
collection comprised socio-demographic and socio-economic characteristics, SOC (SOC 13), self-perceived dental
aesthetics (Oral Aesthetic Subjective Impact Scale), and assessment of orthodontic treatment need (Dental Aesthetic
Index). Statistical analysis involved Pearson’s chi-square test, Kruskal-Wallis test, Mann-Whitney test and multiple linear
regression. Spearman’s correlation coefficient was calculated for the determination of the strength of correlations
among the numerical variables. The level of significance was set at 5% (p < 0.05).

Results: 50.1% of the participants were classified as having a high SOC (≥ median). Overall, SOC was associated with
self-perceived dental aesthetics (p = 0.048). In the adolescents with no orthodontic treatment need, those with a low
SOC perceived their dental aesthetics more negatively than those with high levels of SOC. The multiple regression
analysis demonstrated an inverse relationship between SOC and: 1) age (p = 0.007), SOC being higher in the younger
age group; 2) self-perceived dental aesthetics (p = 0.001), a higher SOC being associated with those who had a positive
dental self-perception.

Conclusions: SOC was associated with self-perceived dental aesthetics and adolescents with a high SOC were more
likely to perceive their dental aesthetics more positively. SOC did not seem to influence self-perception of dental
aesthetics in adolescents who were clinically assessed as having an orthodontic treatment need, however, in those
where there was no orthodontic treatment need, a low SOC was associated with a negative self-perception of dental
appearance.
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Background
Current concepts of health include health/disease pro-
cesses alongside the psychosocial aspects [1]. Oral health
interventions that are based solely on clinical diagnoses
and do not take into account patient perspectives and
experiences, may not be fully effective [2]. In orthodon-
tics, in addition to a clinical diagnosis, it is especially im-
portant to include subjective factors, because the impact
of any malocclusion will be influenced by psychological
state and personal and cultural values [3].
Several studies have shown the link between psycho-

social factors and normative oral health/disease measures.
In a long-term cohort study, in Cardiff, UK, self-esteem in
adulthood was more strongly predicted (65% of the vari-
ance) by psychological variables such as: perception of
quality of life; life satisfaction; self-efficacy; depression;
social anxiety; emotional health and by self-perception of
attractiveness. Only 8% of self-esteem was predicted by
dental status [4]. A qualitative study of the effects of vary-
ing severities of developmental defects of enamel (DDE)
with 10–15 years olds [5] found the presence of DDE to
impact on individuals whose sense of self was defined by
appearance and who depended on perceived approval
from others about their appearance. Variations in the im-
pact of DDE were related to defining aspects of sense of
self rather than the enamel defects. Normative measures
of malocclusion and treatment need have been shown to
impact negatively on OHRQoL [6–9]. However, outwith
the normative measures, self-perception of dental aesthet-
ics seems to be the main factor that drives seeking ortho-
dontic treatment [10–12] even where there is no clinically
assessed (normative) treatment need. Individual’s percep-
tions of their need for orthodontic treatment are influ-
enced by psychosocial factors including perceived norms
of dental attractiveness [13].
Self-perceived dental physical attractiveness has wider

effects and unattractive individuals may see themselves
as less efficacious in social situations than their more at-
tractive counterparts [13, 14]. Adolescents with maloc-
clusions for whom treatment is highly desirable, and
who perceive themselves in need of treatment, often suf-
fer from low self-esteem, avoid smiling, report being the
victims of bullying due to the appearance of their teeth
and believe that having straight teeth increases popular-
ity and improves success in life [15].
Antonovsky [1], an American sociologist, proposed the

salutogenic theory that rethinks health away from the
longstanding biomedical determinist philosophy of dis-
ease/health. The salutogenic model is presented as a
counterpoint to the pathogenetic disease-associated
model of health and is directly related to the promotion
of health.
Sense of coherence (SOC) is the central construct of

the salutogenic theory. It is a discrete attribute that

protects the individual against the consequences of
stress and helps to explain how some people have more
ability to manage the adversities of life, identify and
mobilize resources to resolve problems effectively and to
promote health and quality of life [16, 17].
People with a high SOC perceive their health and

quality of life to be good. They also have less fatigue,
depression, loneliness and anxiety than those with a low
SOC [1, 2]. Furthermore, the influence of SOC on OHR-
QoL has been tested in a school-based cluster random-
ized control trial investigated an intervention comprising
seven sessions designed to improve child participation
and feeling of empowerment [18]. They tested the inter-
vention’s effect on SOC and, using the Wilson-Cleary
model [19] theorized that it influenced the children’s
OHRQoL. The intervention enhanced SOC and im-
proved OHRQoL.
SOC can therefore be considered as a psychosocial

factor capable of exerting an effect on how health is per-
ceived. It has also been shown to be a predictor for es-
tablishing healthy behaviors and positive self-perceptions
of oral health [20–22]. However, SOC has not been in-
vestigated in adolescents in relation to self-perception of
malocclusion.
The Wilson-Cleary conceptual model [19] (Fig. 1) pro-

vides a construct for thinking about how individual
factors (such SOC), biological clinical variables (dental
aesthetics), health perceptions and quality of life (QoL)
are linked. Considering the strong effect that SOC can
have on oral health related quality of life (OHRQoL) [2],
we hypothetized that SOC might contribute to individ-
uals’ perception of their aesthetics. Adapting the
Wilson-Cleary model to demonstrate our hypothesis, we
theorized that individual factors (in this case SOC),
against the background of biological clinical variables
(orthodontic treatment need), would influence oral
health perception (self-perceived dental aesthetics). A
low SOC, even the absence of normative orthodontic
treatment need, would increase perceived orthodontic
treatment need (Fig. 2). Ultimately, this may influence
orthodontic seeking behavior (although we did not as-
sess this).
Therefore, the aim of this study was to investigate

whether SOC levels were related to self-perception of
dental aesthetics against assessed normative orthodontic
treatment need among adolescents.

Methods
This study received approval from the Human Research
Ethics Committee of the University of Pernambuco
(Brazil) under process number 27434914300005207. All
volunteers and their parents or guardians signed the
consent form prior to data collection.
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Data collection involved oral clinical examination of,
and questionnaires completed by, adolescents.

Participants
A cross-sectional study of adolescent girls and boys
(12–15 years old), enrolled in the public school system
in the city of Recife (a city with a metropolitan area
population of 3.7 million in northeastern Brazil).
To ensure sample representativeness, simple random

drawing was performed for each of the six administrative
political regions, totaling 20 schools. In a second round
of random selection, the subjects were chosen from the
list of names from each school.

The sample size was calculated for the 13,750 students
in this age range (from the Municipal Secretary of Edu-
cation List), with an outcome prevalence of 0.50, a confi-
dence interval of 95% and error margin of 5%. Taking
into account a design effect equal to 1.5 and possible
losses (20%), the sampled consisted of 674 students.
Incomplete questionnaires were considered losses and
represented 8.8% of the sample, resulting in a final
sample of 615 students.
Those individuals currently or having undergone

orthodontic treatment in the mixed dentition phase or
with neuro-psychomotor impairment (as reported by
teachers) that could affect completion of the assessment
tools were excluded from the study.

Fig. 1 The Wilson-Cleary conceptual model of health-related quality of life [19]

Fig. 2 Proposed model of the relationship between SOC, Self-perceived dental aesthetics and normative orthodontic treatment need based on
the Wilson-Cleary model [19]
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Measures
Sense of coherence
Sense of Coherence was measured using the short ver-
sion of the Sense of Coherence questionnaire (SOC 13),
validated for Brazilian adolescents [20]. This 13-item
questionnaire has response options scored using a seven
point Likert scale ranging from one (extremely negative)
to seven (extremely positive). However, as values are
inverted for items one, two, three, seven and 10, the
values were corrected for this prior to total score
determination (possible range; 13 to 91 points). Higher
scores denote a stronger SOC. As there is no standardized
cut-off point for categorizing high or low SOC, in com-
mon with standard methodology for handing SOC data,
values above or equal to the median were considered as
high SOC and below the median were considered as low
SOC [23, 24].

Self-perceived dental aesthetics
The Oral Aesthetic Subjective Impact Scale (OASIS)
[25] is composed of five questions addressing concerns
and self-perception of dental appearance, and how den-
tal irregularities negatively affect individual’s lives and
their social relationships. Each question is scored on a
one to seven Likert scale. The maximum score is 35
points, with higher scores denoting a more negative per-
ception of dental aesthetics. The median was set as the
cut-off point. The values above or equal to the median
were considered negative self-perception, and the values
below the median were considered positive self-
perception [26].

Clinical measures
The Dental Aesthetic Index (DAI) [27], based on the
World Health Organization criteria [28], was used to de-
termine orthodontic treatment need. Clinical examina-
tions were carried out in a reserved room at the school
by a single orthodontist, twice with an interval of one
week. The adolescent remained seated under natural
light in front of the examiner. One calibrated examiner
carried out clinical examinations and recorded malocclu-
sion (DAI). The calibration process was performed prior
to the survey in a group of 30 children aged 12 to
15 years old and, like in the main sample, written in-
formed consent was obtained from the parents/legal
guardians of these adolescents. Theoretical and clinical
training and calibration exercises were arranged under
the supervision of one benchmark examiner. The kappa
value for intra-examiner reproducibility was 0.74. The
DAI has 10 scored components, the total was submitted
to an equation with weighting and the resulting DAI
scores categorized as: Grade 1 (≤25 points) – little or no
orthodontic treatment need; Grade 2 (26 to 30 points) –
elective orthodontic treatment need; Grade 3 (31 to 35

points)-highly desirable orthodontic treatment need and
Grade 4 (≥36 points) mandatory orthodontic treatment
need. The scores were dichotomized as indicative of no
orthodontic treatment need (Grade 1, ≤25 points) and
indicative of need (Grade 2, 3, 4).
Since the eight components of the DAI require the an-

terior teeth for evaluation, individuals with loss of anter-
ior teeth that prevented malocclusion evaluation were
also excluded.
Socio-demographic characteristics were recorded using

a previously designed chart and socioeconomic classifi-
cation was determined based on the Brazilian Economic
Classification Criteria [29]. These criteria include a series
of questions related to the possession of household items
and categorize families by socioeconomic class. In this
study the families were classified as being in a high
(classes A or B), intermediate (class C) or low socioeco-
nomic class (classes D or E). Schooling of the household
head was assessed by number of years of study and cate-
gorized as <8 or ≥8 years of study.

Analysis
Data analysis was performed using Statistical Package
for Social Science (SPSS 21, IBM-United States), with a
5% margin of error. Either Pearson’s chi-square test was
used to determine associations among the categorical
variables. Odds ratios (OR) and respective 95% confi-
dence intervals (CI) were calculated. The Kruskal-Wallis
test was used for comparisons between categories of
numerical variables, with multiple-comparison tests
employed in cases of significant differences. Different
letters in parenthesis denote statistically significant dif-
ferences between corresponding analyses. The Mann–
Whitney test was used to compare differences between
two independents groups.
Spearman’s correlation coefficients were calculated to

determine the strength of correlations among numerical
variables, along with the Student’s t-test specific for the
null hypothesis correlation. Adjusted multiple linear re-
gression model determined the influence of SOC on the
independent variables of age, sex and OASIS score. The
dichotomized orthodontic treatment need scores were
used as a reference score for SOC and OASIS.

Results
Most of the sample was 12 (34.3%) and 13 years of age
(33.5%), female (62.4%), belonged to families classified as
intermediate socioeconomic class (71.2%) and head of
the household schooling level was <8 years of the study
for around half of the sample (50.4%).
After separating the sample into high and low SOC

based on the median scores, it was approximately evenly
divided between those with high SOC (50.1%) and low
SOC (49.9%), 52.7% had a negative self-perception of
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their dental aesthetic. The DAI and OASIS scores dem-
onstrated that 22.8% of the adolescents without ortho-
dontic treatment needs had a negative self-perception of
their dental aesthetics (Table 1).
A significant association was found between SOC and

OASIS, as well as between SOC and DAI + OASIS.
Without considering orthodontic treatment need, a high
SOC was more prevalent among the adolescents with a
positive self-perceived dental aesthetics compared to
those who felt negatively (54.3% vs. 46.3%). When ortho-
dontic treatment need was considered, for the adoles-
cents who scored as having no orthodontic treatment
need, those with a low SOC were more likely to have
negative self-perceived dental aesthetics than those with
a high SOC (60% vs. 43.4%) (p = 0.033) (Table 2).
No statistically significant associations were found be-

tween SOC and socio-demographic characteristics
(Table 3).
Table 4 shows the findings for the associations be-

tween SOC and DAI + OASIS, age and sex. Mean SOC
was significantly lower among adolescents with no treat-
ment need + a negative self-perception compared to
those with no treatment need + a positive self-
perception. The findings showed a significant difference
between adolescents between 12 and 13 years and those
aged 14 and 15 years.
There was a negative correlation between SOC with

age and with OASIS (Table 5). SOC was higher among
younger adolescents and those with a positive self-
perception (lower OASIS scores).

Multiple linear regression with SOC as a function of
age, sex, and OASIS show that age and OASIS score
were inversely related to SOC, demonstrating that a
higher SOC value was related to the younger adolescent
age group and those with a lower OASIS (positive self-
perception of dental aesthetic) score (Table 6).

Discussion
Just over half of this population scored as having high
SOC agreeing with studies of individuals with the same
age range [30, 31]. According to some researchers, SOC
level stabilizes in mid-adolescence and can mediate
stress in the same way as in adults [16, 32]. Indeed, ado-
lescence is considered a crucial period for development
of SOC, as adolescents face choices around identity,
biopsychosocial changes and challenges in their develop-
ment [33].
We found a negative correlation between SOC and

self-perceived dental aesthetics (OASIS), as adolescents
with a high SOC had lower OASIS scores and more
positive self-perception of dental aesthetics. These re-
sults were confirmed by multiple comparison tests that
verified significant differences in mean SOC between
groups, as SOC was lower among the adolescents who
had no treatment need and a negative self-perception of
dental aesthetics. The importance of psychosocial factors
as a health predictor should be noted, with individuals
who have high SOC having positive health self-
perceptions, better quality of life, better oral health be-
haviors, less fatigue, depression, loneliness and anxiety
than to those with a low SOC [2, 16, 34].
The effect of an intervention to enhance SOC on oral

health related quality of life in children was tested in an
experimental study [18]. The intervention enhanced
SOC and improved OHRQoL providing experimental
evidence that SOC influences OHRQoL.
The relationship between sense of coherence and self-

perceived dental aesthetics could help to explain why ad-
olescents with no normative orthodontic treatment need
perceive themselves to have a negative dental aesthetics.
To understand adolescents who seek orthodontic treat-
ment, when there appears to be no need, it is necessary
to consider the individual as a whole – a biopsychosocial
being. It is important to emphasize that self-perception
of dental aesthetics is the main factor that drives seeking
orthodontic treatment [10, 12] and this perception is in-
fluenced by psycho-social factors. However, orthodontic
treatment is a specialized branch of oral health care and
the access to such services is costly and remains limited
in Brazil. Since people with a high SOC have a positive
perception of their health and better quality of life [1, 2],
strengthening the SOC in adolescents, may be a suitable
avenue for promotion of satisfaction with self-perceived
dental aesthetics [10], where there is a negative self-

Table 1 Descriptive statistics showing Sense of Coherence (SOC),
self-perceived dental aesthetics (OASIS) and Orthodontic Treatment
need (DAI) (n = 615)

Variable n %

Total 615 100.0

• Sense of coherence

Low (< median) 307 49.9

High (≥ median) 308 50.1

• Self-perceived dental aesthetics (OASIS)

Negative (≥ median) 324 52.7

Positive (< median) 291 47.3

• Orthodontic treatment need (DAI)

No orthodontic treatment need (Grade 1, ≤25 points) 315 51.2

Assessed orthodontic treatment need (Grade 2, 3, 4) 300 48.8

• DAI + OASIS

No orthodontic treatment need + negative self-perception 140 22.8

No Orthodontic treatment need + positive self-perception 175 28.5

Orthodontic treatment need + negative self-perception 184 29.9

Orthodontic treatment need + positive self-perception 116 18.9
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perception of dental aesthetic in spite of having no
orthodontic treatment need.
Adolescents’ self-perceived dental aesthetics was evalu-

ated using the OASIS. We found 47.3% of the adoles-
cents to have a negative perception of their dental
appearance, which may be explained by the high preva-
lence of treatment need identified through the DAI.
Agreement between the OASIS and DAI has been previ-
ously reported [35].
Comparing normative treatment needs (DAI) and self-

perception (OASIS), more than half of the adolescents
perceived they had a treatment need, demonstrating
their concern with their dental appearance. It is known
that they compare themselves to their peers to decide on

their standard for an acceptable smile [11, 14]. Previous
studies have also compared normative and subjective
treatment need between the perceptions of researchers
and self-perceptions of adolescents [13, 36–38].
The association between age and SOC was non-

significant in the bivariate analysis. However, mean rates
of higher SOC were associated with younger participants
in the multivariable analyses. According to Antonovsky
[1], social, cultural and historical factors as well as one’s
own life experiences contribute to the formation of
SOC, either strengthening or weakening coherence, the
process of which ends at around 30 years of age. In a
study of adolescents with chronic diseases [39], girls
were found to have significantly lower SOC than boys

Table 2 Sense of coherence according to OASIS as well as DAI + OASIS (n = 615)

Sense of coherence

Variable High Low TOTAL p-value OR (95% CI)

n % n % n %

Total group 308 50.1 307 49.9 615 100

• OASIS

Negative 150 46.3 174 53.7 324 100 pa = 0.048* 1.00

Positive 158 54.3 133 45.7 291 100 1.17 (1.00;1.37)

• DAI + OASIS

No orthodontic treatment need + Negative self-perception 56 40.0 84 60.0 140 100 pa = 0.033* 1.00

No orthodontic treatment need + Positive self-perception 99 56.6 76 43.4 175 100 1.41 (1.11;1.80)

Orthodontic treatment need + Negative self-perception 94 51.1 90 48.9 184 100 1.28 (1.00;1.64)

Orthodontic treatment need + Positive self-perception 59 50.9 57 49.1 116 100 1.27 (0.97;1.67)

*significant association at 0.05 level
aPearson’s chi-square test

Table 3 Sense of coherence according to socio-demographic characteristics (n = 615)

Sense of coherence

Variable High Low TOTAL p-value OR (95 % CI)

N % n % n %

Total group 308 50.1 307 49.9 615 100

• Age (years)

12–13 218 52.3 199 47.7 417 100 pa = 0.114 1.32 (0.94;1.85)

14–15 90 45.5 108 54.5 198 100 1.00

• Sex

Male 127 55.0 104 45.0 231 100 pa = 0.060 1.17 (1.00;1.37)

Female 181 47.1 203 52.9 384 100 1.00

• Schooling of head of household

<8 years 151 48.7 159 51.3 310 100 pa = 0.493 1.00

≥8 years 157 51.5 148 48.5 305 100 1.12 (0.81;1,53)

• Economic class

High 59 54.1 50 45.9 109 100 pa = 0.527 1.19 (0.87;1.62)

Intermediate 218 49.8 220 50.2 438 100 1.09 (0.83;1.44)

Low 31 45.6 37 54.4 68 100 1.00
aPearson’s chi-square test
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and to use less favorable coping mechanisms, which
could exert a negative effect on SOC [13, 38]. Adoles-
cent girls also experience higher degrees of interpersonal
stress and are more sensitivity to stress than boys [40–
42], although in this study, despite girls tending to have
a lower SOC than boys, the difference was not a statisti-
cally significant.
Parents with a higher socioeconomic status tend to

favor the development of initiative in their children,
emphasize the negotiation of rules and are less prone to
using cruel, punitive parental practices [43]. According
to Antonovsky [1], such attitudes are fundamental to the
development of SOC. However, there is conflicting evi-
dence of the association between parental socioeco-
nomic status and development of a high SOC in their
children. One 30-year longitudinal study [44] found no
correlation between parental socioeconomic status of
parents and SOC in either their sons or daughters. Yet,

in another study [44], the socioeconomic status can
exert a strong influence on SOC during adolescence, but
weak influence in adulthood. The authors suggest that
other determinant factors affect SOC development, such
as social support, social participation, cultural aspects,
traditions and life experiences during child and adoles-
cent development. Our study did not find socioeco-
nomic or household head’s level of education to be
significantly associated with SOC, possibly due to low
variability in parents’ socioeconomic class. Neither did
we find a link between level of education which would
possibly have an indirect influence on SOC through
socioeconomic status.
This study also aimed to evaluate the relationship be-

tween SOC and self-perceived dental aesthetics. It ap-
pears that, to date, studies have only addressed the
relationship between SOC and self-perceived general
health in participants with medical conditions such as
epilepsy [45] and cerebral palsy [46]. To the best of our
knowledge, there are no studies investigating the
relationship between SOC and self-perceived dental
appearance.
Most adolescents in this study with a positive self-

perception of their dental aesthetics showed high SOC.
Although novel, these findings lend support to the prin-
ciples set forth by Antonovsky [1], which state that SOC
is a global orientation that expresses a strong feeling of
trust individuals have with regard to both internal and
external environments. Among other factors, a high
SOC has been shown to be associated with fewer symp-
toms stemming from oral problems, better perception of
general health, better quality of life and higher self-
esteem [2].
SOC was significantly associated with OASIS as well

as DAI + OASIS. Adolescents with no treatment need,
but who still had a negative self-perception of their den-
tal aesthetics had a lower SOC. This suggests that SOC
can influence on perceptions of dental appearance. Like-
wise, previous studies have found a significant associ-
ation between self-esteem and perceptions of dental
aesthetics [2, 15] individuals who saw themselves as less
attractive had lower self-esteem than those who saw

Table 4 SOC according to DAI + OASIS, age and sex (n = 615)

Mean ± SD (median)

DAI + OASIS

No orthodontic treatment need
(DAI) + Negative self-perception

52.55 ± 9.28 (52.00)(A)

No orthodontic treatment need
(DAI) + Positive self-perception

55.81 ± 10.20 (54.00)(B)

Need for treatment (DAI) +
Negative self-perception

53.54 ± 10.80 (54.00)(AB)

Need for treatment (DAI) +
Positive self-perception

54.68 ± 10.36 (54.00)(AB)

pa = 0.045*

Age (years)

12–13 55.06 ± 10.65 (54.00)

14–15 52.30 ± 9.17 (52.00)

p-value pb = 0.006*

Sex

Male 54.80 ± 10.23 (54.00)

Female 53.80 ± 10.28 (53.00)

p-value pb = 0.104

Different letters in parenthesis (e.g. A, B and AB) denote statistically significant
differences between corresponding analyses using Kruskal-Wallis
*significant difference at 0.05 level
aKruskal-Wallis test
bMann-Whitney test

Table 5 SOC correlated with age and self-perception scales
(OASIS) (n = 615)

Variable Spearman’s correlation
coefficient

r (s)

• Age - 0.120 (0.003)a

• Self-perceived dental appearance
(OASIS)

−0.130 (0.001)a

asignificantly different from zero

Table 6 Multiple linear regression of SOC as function of age, sex
and OASIS (n = 615)

Model Coefficient p-value

Crude Standardized

Constant 73.300 <0.001a

Age - 1.103 - 0.108 0.007a

Sex 0.903 0.043 0.284

OASIS - 0.203 - 0.141 0.001a

R2 value 0.039
asignificant at 0.05 level
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themselves as attractive. Self-esteem also influences self-
perceived dental aesthetics [2]. A recent study of adoles-
cents found that those with high self-esteem had less
frequent impacts from their malocclusion and those who
assessed the appearance of their teeth to be “poor” had
worse oral health-related quality of life. The main find-
ing further supported the premise in the Wilson-Cleary
model [19] that factors concerning the individual, like
self-esteem, have an important direct relationship
between oral health-related quality of life and the opin-
ions of young people concerning the appearance of their
teeth [47].
This study used a cross-sectional design to verify the

association among several variables at the same time
with little or no additional cost. However, in interpreting
the outcome of this type of study design, it is important
to take into account its limitations. Due to the cross sec-
tional design used, it is possible only to demonstrate as-
sociations and hypothesis directions of relationships
based on the theory we have adopted. It is not possible
to demonstrate causality. Longitudinal studies are
needed to identify the direction and strength of the rela-
tionships identified. Another limitation was the use of
the Dental Aesthetic Index (DAI) which does not repre-
sent all occlusal traits. It should be stressed, however,
that the participants sampled for this research was
representative of a population of 13,750 students
between 12 and 15 years of age and validated instru-
ments were used.

Conclusions
SOC was associated with self-perception of dental
aesthetics and adolescents with a high SOC were more
likely to perceive their dental aesthetics more positively.
Even where there was no clinically assessed orthodontic
treatment need, adolescents with a low SOC had a nega-
tive self-perception of their dental appearance. Levels of
SOC did not seem to influence self-perception of dental
aesthetics in adolescents who were assessed as having an
orthodontic treatment need. Younger participants had a
higher SOC and more positive self-perception than older
ones and no significant associations were found between
SOC and socioeconomic status of the family, schooling
of the head of the household or sex.

Abbreviations
DAI: Dental Aesthetic Index; OASIS: Oral Aesthetic Subjective Impact Scale;
OR: Odds ratio; SOC: Sense of coherence

Acknowledgments
The authors thank the National Council for the Improvement of Higher
Education (CAPES).

Funding
No funding was obtained for this study.

Availability of data and materials
The datasets used and/or analysed during the current study available from
the corresponding author on reasonable request.

Authors’ contributions
ACC and FSR: design of the study, data collection and writing of the manuscript.
PPF: design of the study, training and supervision of fieldworkers and assisted in
the writing of the manuscript. AR: design of study, analysis and interpretation of
data and assisted in the writing of the manuscript. NPI and MVH: design of the
study, analysis and interpretation of data, drafting the article and revising it
critically. All the authors read and approved the final manuscript.

Ethics approval and consent to participate
This study received approval from the Human Research Ethics Committee of the
University of Pernambuco (Brazil) under the committee’s reference number
27434914300005207.
All volunteers agreed to participate by signing a statement of informed consent.
Consent was obtained from the parents/guardians of all participants involved.
This consent was written, and was approved by the Ethics Committee.

Consent for publication
Not Applicable.

Competing interests
The authors declare that they have no commercial or associated interest that
represents conflict of interest in connection with the manuscript.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Dental School, University of Pernambuco, Camaragibe, PE, Brazil. 2School of
Dentistry, University of Dundee, Park Place, Dundee DD1 4HR, UK.

Received: 11 November 2016 Accepted: 4 July 2017

References
1. Antonovsky A. Unravelling the mystery of health: how people manage

stress and stay well. California: Jossey-Bass; 1987.
2. Baker SR, Mat A, Robinson PG. What psychosocial factors influence

adolescents’ oral health? J Dent Res. 2010;89(11):1230–5.
3. Bellot-arcís C. Orthodontic treatment need in a Spanish young adult

population. Med Oral Patol Oral Cir Bucal. 2012;17(4):638–43.
4. Kenealy PM, Kingdon A, Richmond S, Shaw WC. The Cardiff dental study: a

20-year critical evaluation of the psychological health gain from orthodontic
treatment. Br J Health Psychol. 2007;12(1):17–49.

5. Marshman Z, Gibson B, Robinson PG. The impact of developmental defects
of enamel on young people in the UK. Community Dent Oral Epidemiol.
2009;37(1):45–57.

6. Feu D, de Oliveira BH, de Oliveira Almeida MA, Kiyak HA, Miguel JAM. Oral
health-related quality of life and orthodontic treatment seeking. Am J
Orthod Dentofac Orthop. 2010;138:152–9.

7. Scapini A, Feldens CA, Thiago Machado Ardenghi TM, Kramer PF.
Malocclusion impacts adolescents’ oral health–related quality of life. Angle
Orthod. 2013;83(3):512–8.

8. Ukra A, Foster Page LA, Thomson WM, Farella M, Tawse Smith A, Beck V.
Impact of malocclusion on quality of life among New Zealand adolescents.
N Z Dent J. 2013:18–23.

9. Sardenberg F, Martins MT, Bendo CB, Pordeus IA, Paiva SM, Auad SM, Vale
MP. Malocclusion and oral health-related quality of life in Brazilian school
children-a population-based study. Angle Orthod. 2013;83:83–9.

10. Bos A, Hoogstraten J, Prahl-Andersen B. Expectations of treatment and
satisfaction with dentofacial appearance in orthodontic patients. Am J
Orthod Dentofac Orthop. 2003;123:127–32.

11. Mugonzibwa EA, Kuijpers-Jagtman AM, Van’t Hof MA, Kikwilu EN. Perception
of dental attractiveness and orthodontic treatment need among Tanzanian
children. Am J Orthod Dentofac Orthop. 2004;125:426–34.

Costa et al. BMC Oral Health  (2017) 17:117 Page 8 of 9



12. Marques LS, Pordeus IA, Ramos-Jorge ML, Filogônio CA, Filogônio CB,
Pereira LJ, et al. Factors associated with the desire for orthodontic treatment
among Brazilian adolescents and their parentes. BMC Oral Health. 2009;9:34.

13. Danaei SM, Salehi P. Association between normative and self-perceived
orthodontic treatment need among 12-to 15-year-old students in shiraz.
Iran Eur J Orthod. 2010;32(5):530–4.

14. Mugonzibwa EA, Kuijpers-Jagtman AM, Van’t Hof MA, Kikwilu EN.
Comparison between the opinion of Tanzanian parents and their children
on dental attractiveness. Angle Orthod. 2004;74:63–70.

15. Badran SA. The effect of malocclusion and self-perceived aesthetics on the self-
esteem of a sample of Jordanian adolescente. Eur J Orthod. 2010;32(6):638–44.

16. Eriksson M, Lindstrom B. Antonovskys sense of coherence scale and the
relation with health: a systematic review. J Epidemiol Community Health.
2006;60(5):376–81.

17. Eriksson M, Lindstrom B. Antonovsky’s sense of coherence scale and its
relation with quality of life: a systematic review. J Epidemiol Community
Health. 2007;61:938–44.

18. Nammontri O, Robinson PG, Baker SR. Enhancing oral health via sense of
coherence: a cluster-randomized trial. J Dent Res. 2013;92(1):26–31.

19. Wilson IB, Cleary PD. Linking clinical variables with health-related quality of
life. JAMA. 1995;273(1):59–65.

20. Freire MCM, Sheiham A, Hardy R. Adolescents’ sense of coherence, oral
health status, and oral health-related behaviours. Community Dent Oral
Epidemiol. 2001;29(3):204–12.

21. Savolainen J, Suominen-Taipale A, Uutela A, Aromaa A, Härkänen T,
Knuuttila M. Sense of coherence associates with oral and general health
behaviours. Community Dent Health. 2009;26(4):197–203.

22. Würtz ET, Fonager K, Mortensen JT. Association between sense of
coherence in adolescence and social benefits later in life: a 12-year follow-
up study. BMJ Open. 2015;5(1):1–8.

23. Bonanato K, Paiva SM, Pordeus IA, Ramos-Jorge ML, Barbabela D, Allison PJ.
Relationship between mothers’ sense of coherence and oral health status of
preschool children. Caries Res. 2009;43(2):103–9.

24. Davoglio RS, Abegg C, Fontanive VN, Oliveira MMC, Aerts DRGC, Cavalheiro
CH. Relationship between sense of coherence and oral health in adults and
elderly Brazilians. Braz Oral Res. 2016;30(1):e56.

25. Pimenta WV, Traebert J. Adaptation of the oral aesthetic subjective impact
score (OASIS) questionnaire for perception of oral aesthetics in Brazil. Oral
Health Prev Dent. 2010;8(2):133–7.

26. Almeida AB, Leite ICG, Melgaço CA, Marques LS. Dissatisfaction with
dentofacial appearance and the normative need for orthodontic treatment:
determinant factors. Dental Press J Orthod. 2014;19(3):120.

27. Cons NC, Jenny J, Kohout FJ. DAI-the dental aesthetic index. Iowa City:
College of Dentistry, University of Iowa; 1986.

28. World Health Organization (WHO). Oral Health Surveys: Basic methods. 4th
ed. Geneva: WHO. 1997. http://www.who.int/oral_health/publications/
9789241548649/en/. Accessed 21 June 2015.

29. The Brazilian Economic Classification Criterion [http://www.abep.org]/
Accessed 15 July 2015. .

30. Apers S, Moons P, Goossens E, Luyckx K, Gewillig M, Bogaerts K, et al. Sense
of coherence and perceived physical health explain the better quality of life
in adolescents with congenital heart disease. Eur J Cardiovasc Nurs
2013;12(5):475–483.

31. Neuner B, Busch MA, Singer S, Moons P, Wellmann J, Bauer U, et al. Sense
of coherence as a predictor of quality of life in adolescents with congenital
heart defects: a register-based 1-year follow-up study. J Dev Behav Pediatr.
2011;32(4):316–27.

32. Sagy S, Braun-Lewensohn O. Adolescents under rocket fire: when are
coping resources significant in reducing emotional distress? Glob Health
Promot. 2009;16(4):5–15.

33. Luyckx K, Goossens E, Van Damme C, Moons P. Identity formation in
adolescents with congenital cardiac disease: a forgotten issue in the
transition to adulthood. Cardiol Young. 2011;21(4):411–20.

34. Bernabe E, Watt RG, Sheiham A, Suominen-Taipale AL, Nordblad A,
Savolainen J, et al. The influence of sense of coherence on the relationship
between childhood socioeconomic status and adult oral health related
behaviours. Community Dent Oral Epidemiol. 2009;37(4):357–65.

35. Claudino D, Traebert J. Malocclusion, dental aesthetic self-perception and
quality of life in a 18 to 21 year-old population: a cross section study. BMC
Oral Health. 2013;13(1):3.

36. Tessarollo FR, Feldens CA, Closs LQ. The impact of malocclusion on
adolescents; dissatisfaction with dental appearance and oral functions.
Angle Orthod. 2012;82(3):403–9.

37. Peres KG, Barros AJ, Anselmi L, Peres MA, Barros FC. Does malocclusion
influence the adolescent’s satisfaction with appearance? A cross-sectional
study nested in a Brazilian birth cohort. Community Dent Oral Epidemiol.
2008;36(2):137–43.

38. Nagarajan S, Pushpanjali K. The relationship of malocclusion as assessed by
the dental aesthetic index (DAI) with perceptions of aesthetics, function,
speech and treatment needs among 14-to 15-year-old schoolchildren of
Bangalore, India. Oral Health Prev Dent. 2009;8(3):221–8.

39. Apers S, Luyckx K, Rassart J, Goossens E, Budts W, Moonsa P. Sense of coherence
is a predictor of perceived health in adolescents with congenital heart disease: a
cross-lagged prospective study. Int J Nurs Stud. 2013;50:776–85.

40. Moksnes UK, Espnes GA, Lillefjell M. Sense of coherence and emotional
health in adolescents. J Adolesc. 2012;35(2):433–41.

41. Nio K. Sense of coherence in adolescents with congenital cardiac disease.
Cardiol Young. 2010;20(5):538–46.

42. Bouma EM, Ormel J, Verhulst FC, Oldehinkel AJ. Stressful life events and
depressive problems in early adolescent boys and girls: the influence of
parental depression, temperament and family envir-onment. J Affect Disord.
2008;105(1–3):185–93.

43. Hoff E, Laursen B, Tardif T. Socioeconomic status and parenting. Handbook
of parenting Volume 2: Biology and ecology of parenting. 2002;8(2):231–52.

44. Feldt T, Leskinen E, Kinnunen U. Structural invariance and stability of sense
of coherence: a longitudinal analysis of two groups with different
employment experiences. Work Stress. 2005;19(1):68–83.

45. Gauffin H, Landtblom AM, Räty L. Self-esteem and sense of coherence in
young people with uncomplicated epilepsy: a 5-year follow-up. Epilepsy
Behav. 2010;17(4):520–4.

46. Riad J, Broström E, Langius-Eklöf A. Do movement deviations influence self-
esteem and sense of coherence in mild unilateral cerebral palsy? J Pediatr
Orthop. 2013;33(3):298–02.

47. Benson PE, Da’as T, Johal A, Mandall NA, Williams AC, Baler SR, Marshman Z.
Relationships between dental appearance, self-esteem, socio-economic
status, and oral health-related quality of life in UK schoolchildren: a 3-year
cohort study. Eur J Orthod. 2015 Oct;37(5):481–90.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Costa et al. BMC Oral Health  (2017) 17:117 Page 9 of 9

http://www.who.int/oral_health/publications/9789241548649/en
http://www.who.int/oral_health/publications/9789241548649/en
http://www.abep.org

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants
	Measures
	Sense of coherence
	Self-perceived dental aesthetics
	Clinical measures
	Analysis


	Results
	Discussion
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

