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ABSTRACT

Objective: To describe the prevalence of dental anxiety (DA) among adolescents in Tromsg
and Balsfjord region in northern Norway and present a multivariate logistic regression model
to predict high dental anxiety scores (DASs) among these adolescents.

Materials and methods: We used self-report questionnaires and clinical dental examination
data from adolescents registered in upper secondary school (15-18 years of age) in this
region (n=986). Logistic regression was used to estimate odds ratios and their 95% confi-
dence intervals (Cl) when using Corah’s DAS as a dichotomous dependent variable.

Results: Twelve percent of the respondents reported a DAS score >13, indicating high DA.
The strongest predictors for reporting high DA were anticipated pain at the dentist, ‘external
control belief, avoidance, low social motivation on oral health behaviour and sex. In this
population, dental caries (DMFS), symptoms of psychological distress (HSCL-10) and self-
motivation concerning oral health behaviour did not differ significantly between those
reporting high DA (DAS >13) and those that reported low DA (DAS <12).

Conclusions: Severe DA in adolescence is a dental public health challenge and this study
shows that DA is a hindrance to seeking dental treatment irrespective of dental status.
Dental anxiety should have a higher focus on preventive oral health strategies and have a
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higher priority in public dentistry to avoid this problem to escalate into adulthood.

Introduction

Dental anxiety is a common problem experienced in dental
practice. The reported prevalence of DA among children and
adolescents is reported ranging from 5.7% to 19.5% [1,2].
Seligman et al. [3] proposed a cognitive-behavioural model
to explain the development and maintenance of DA in youth
based on a review of previous findings. The etiology of DA
from this review emphasizes classical conditioning as key.
This review also concludes that we need a better under-
standing regarding both physical and psychological conse-
quences of DA among youth, including what core processes
that come into play and more accurate prevalence data [2].
Arguably, the majority of evidence explaining etiology, main-
tenance and consequences of DA is based on studies
of adults.

Adolescence is a transitional stage between childhood
and adult, a turbulent time in life consisting of considerable
development and change within biological, emotional and
social systems [4]. Adolescents are increasingly independent
and during this period, they have to establish their own health
behaviours and attitudes [5]. As dental fear is associated with

avoidance of treatment [6], unfavourable oral health behaviour
or attitudes that develop in this stage can be argued to lead
to more oral disease, both in the short and long term. With
regards to dental health behaviour, it is a challenge that the
onset of DA appears to be prominent in childhood and adoles-
cence. A retrospective study by Locker et al. [7] found that half
of the respondents reported that their DA started in childhood
years, while 22% reported onset of DA in adolescence. Thus, it
is reasonable to assume that avoidance of dental treatment
due to fear is established in this period of life, and exploring
DA in this age group in population studies should be of spe-
cial interest.

Oral health is a multifaceted concept. Oral health, accord-
ing to the World Dental Federation, is a fundamental compo-
nent of health and physical and mental well-being [8].
Several constituents of oral health have been associated with
DA. Dental anxiety has been linked to more caries experience
in adults [9] and even as a predictive variable for developing
caries in adolescents [10]. Poor dental status among anxious
patients is often explained by avoidant behaviour [11].
Avoidant behaviour can result in inadequate dental treat-
ment, which among adults could lead to deteriorating oral
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health [12-14], and adults suffering from DA indicate poorer
oral hygiene practices than non-anxious patients [15].
Avoidance or enduring dental treatment with intense anxiety
is one of the diagnostic criteria for specific phobia according
to the American Psychiatric Association [16]. The relationship
between dental health status, anxiety and avoidance of treat-
ment is probably complex, involving a wide range of factors
from socio-economical to psychosocial aspects [11,17,18], but
avoidant behaviour can eventually lead to less functional
teeth among adults [13]. Impaired dental status is a great
source of shame among patients with DA. Embarrassment
and feelings of shame or guilt related to social interactions
such as eating, smiling and talking can negatively impact
social interaction, and lead to a decline in quality of
life [17,18].

Adult patients with high levels of DA report problems in
many aspects of life, including psychological and social dis-
ability and reduced quality of life [19,20]. Studies have found
associations between DA and signs of depression and
anxiety in both adults [21] and adolescents [22]. The direc-
tion of the association between these measures is unknown.
Reporting dental fear combined with general fears is associ-
ated with higher psychological distress and more psycho-
social consequences [23]. However, it is not known what role
general psychological distress plays in adolescence in rela-
tion to DA. Potentially, young individuals with heightened
psychological distress could be more vulnerable to develop-
ing DA, perhaps due to being more predisposed to mental
problems. However, adolescence is also a period of change
and potential turmoil, where psychological distress could be
an expression of natural processes rather than mental illness
or psychological vulnerability.

Pain is a complex and subjective human experience and
pain reported in the dental setting is influenced by a num-
ber of different factors [24]. Dental treatments requiring
injections or considered invasive are more strongly associ-
ated with reports of pain, as are feelings of lack of control
and DA [24]. Dental anxiety is predictive of reporting pain
during dental treatment [25]. Studies have shown that fearful
individuals expect more pain and need additional painless
treatment sessions to adjust their expectancy, compared
with non-fearful adults [26,27]. Pain is regarded to be a
strong important part of the conditioning process leading to
DA (e.g. for children), but it is not clear if pain plays an
equally important part of DA development for all age
groups. Interestingly, studies have found that the experience
of pain during dental procedures might differ between age
groups and that these differences are not only due to pro-
cedural differences. For instance, adolescents (14-17 years of
age) have been found to find orthodontic treatment more
painful than children and adults [28], and adolescent girls
(14-17 years of age) appear to find orthodontic treatment
more painful than boys at the same age and younger adoles-
cents (11-14 years of age [29]). Thus, there seems to be
some evidence that adolescents might be more prone to
experience dental treatment as painful compared to other
age groups, and that this might impact their expectations of
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future treatment sessions (anticipation of pain) and conse-
quently the development of DA.

When considering differences between sexes, most studies
on DA among children and adolescents have reported that
females are more dentally anxious than males [1]. The reasons
for these sex differences have been suggested to be an inter-
play of biological and sociocultural factors, which might be
especially relevant in adolescence as this is a developmental
stage particularly concerned with gender roles [30].

Fit Future provides an extensive mapping of oral and gen-
eral health in adolescence in the north of Norway (available
from http://www.tromsostudy.com).

The aims of this study were to describe the prevalence of
DA among adolescents in the Troms@ and Balsfjord region
of northern Norway and explore how etiological concepts of
importance to DA contribute in predicting high DA scores in
an adolescent population (Figure 1). We also hypothesized
that pain plays an important role in DA among adolescents,
and specifically that anticipation of pain would be signifi-
cantly higher in adolescents with high DA compared to
those with low DA.

Methods
Study population and design: Fit Futures

In 2010-2011, all first-year upper-secondary school students
in the two neighbouring municipalities Troms® and Balsfjord
in northern Norway were invited to participate in the cross-
sectional study Fit Futures 1. Fit Future is an expansion of
the Troms® study (The Troms® Study, available from http://
www.tromsostudy.com), and provides an extensive mapping
of oral and general health in adolescence in the north of
Norway. The study focuses on general health, including a
wide range of clinical examinations and collection of bio-
logical samples, including a dental examination. Out of 1117
invited, 1038 adolescents (508 females and 530 males)
attended the study, providing an attendance rate of 92.9%.
All participants gave written consent and participants
younger than 16 years had written permission from their
guardian. We excluded participants over 18 years old due to
our age range of interest and ended up with 986 eligible for
final analyses (Figure 2).
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Figure 2. Flowchart, participation in Fit Future 1, Tromsg study, 2010/2011.

The Regional Committee of Medical and Health Research
Ethics (reference number 2014/1093/REK Nord) approved the
study in September 2014.

Measurements

Dental anxiety was measured by Corah’s Dental Anxiety
Scale (DAS) [31]. The scale yields a score of 4-20, where high
scores indicate greater anxiety. In accordance with similar
studies, we classified individuals with DAS scores of 13 or
more as dentally anxious [10,32,33]. The internal consistency

and test-retest reliability of the scale are high [34].
Cronbach’s alpha coefficient is .91 in this study.
We used several different measurements in order to

describe the multifaceted concept ‘oral health’. This included:
oral status as indicated by DMFS, motivation, knowledge and
attitudes regarding tooth brushing. The clinical examination
done in this study registered caries experience (according to
DMF), but also the quality of fillings, erosions, etc. We even
had a self-reported oral health measure from the partici-
pants. We performed a correlation analysis on all these meas-
ures (not reported) and due to the high correlations and
widespread use of the Decayed, Missing, Filled index (DMF),
chose this as our variable for oral status. It has been used for
more than 70 years and is well established as the key measure
of caries experience in dental epidemiology [35]. The max-
imum value for DMFS comes to 128 for 28 teeth [36].
Description of the details concerning the clinical oral examin-
ation can be found in a previous article on this dataset
describing the caries prevalence [37]. In the oral health ques-
tionnaire of the study, there were 23 questionnaire items

N=52

concerning oral health knowledge and behaviour. Participants
responded to these items by using the four-point Likert-scale
reply, ranging from ‘completely agree’ (=1) to ‘completely dis-
agree’ (=4). A similar set of items have been used previously
by Tolvanen et al. [38,39], but the current study included five
additional items regarding knowledge about tooth brushing
and attitudes regarding caries (see items 1-5, Table 1). Also, a
comparison of the exact wording of translated items used by
Tolvanen et al. [38] to those used in the current study showed
differences that made it unclear whether items have the same
meaning in these studies. These differences could be due to
differences in translating to English from Finnish versus
Norwegian language. To investigate these issues, we per-
formed an explorative principal components factor analysis
with varimax rotation. The initial factor solution indicated six
components with Eigenvalues above 1.0, explaining between
27.7 and 4.5% of the variance. However, the six-factor solution
was conceptually not meaningful, and after a visual inspection
of the scree plot, it was decided to proceed with a two-com-
ponent factor solution explaining about 43% of the variance.
The first component contained items related to knowledge
and attitudes about tooth brushing and we identified these
questions as self-motivation concerning oral health knowledge
and behaviour. The second component contained items
related to the embarrassment of having caries and the import-
ance of tooth brushing for recognition from parents and
friends. These items were identified as indicating social motiv-
ation related to oral health and behaviour. The translated
questionnaire items can be viewed in Table 1 alongside the
rotated factor solution. Two subscales were constructed based
on the factor solution, called Self-Motivation and Social
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Table 1. Rotated two-component factor solution for questionnaire items, percentage of common variance explained, and factor loading.

Items Component
Knowledge and attitudes about tooth brushing (self-motivation) (27.7%) 1 2
15. Brushing teeth is very important for me to have fresh breath 749
14. Brushing teeth is very important for me to avoid tooth discolouration 738
8. Brushing teeth is very important for me when going to school 725
13. Brushing teeth is very important for me to avoid caries 692
16. Brushing teeth is very important for me to have healthy gingiva 691
7. Brushing teeth is very important for me when going to meet my girlfriend/boyfriend 661
6. Brushing teeth is very important for me when going to meet friends (disco, etc.) 654
9. Brushing teeth is very important for me when going to meet my best friend 645
17. Brushing teeth is very important for me to look better 635
12. Brushing teeth is very important for me to feel healthy 604
4. You should brush your teeth twice daily 574
10. Brushing teeth is very important for me when participating in sports/hobbies .559
11. Brushing teeth is very important for me when going to the dentist 524
5. You can prevent dental caries by using fluoridated toothpaste 451
3. | can prevent caries by daily tooth brushing 357
2. My parents don't care if | develop caries -307
Embarrassment of having caries and recognition from parents and friends (social motivation) (15.3%)
20. It would have been embarrassing for me if my father got caries in his teeth .893
19. It would have been embarrassing for me if my mother got caries in her teeth .882
21. It would have been embarrassing for me if my friend got caries in his/her teeth .855
22. Brushing teeth is very important for me to be recognized by my parents 660
23. Brushing teeth is very important for me to be recognized by my friends 648
18. It would have been embarrassing for me if | got caries in my teeth .590

Single item
1. Whatever | do, it doesn’t help to prevent caries

Motivation, and these were tested for reliability. Cronbach'’s
alpha coefficient is .88 for the Self-Motivation subscale and .85
for the Social Motivation subscale. Sum scores of these sub-
scales would be used for further analyses and we dichotom-
ized the scales into high or low scores by using the median.

The statement ‘Whatever | do, it doesn’t help to prevent
caries’ did not fit any of the two components, loading less
than .3 on either component. We decided to use this state-
ment as a single item. We refer to this item as ‘control
belief, describing expectations about whether one can influ-
ence caries experience or not, for instance, if preventing car-
ies is predominantly influenced by one’s own behaviour or
predominantly dependent on chance or luck.

Anticipated pain reflects the students’ reports on how
painful they judged an average dental session to be. They
were to indicate pain on a scale from 0 (no pain) to 10
(worst conceivable pain).

Participants indicated avoidance due to fear by respond-
ing ‘yes’ or 'no’ to the question: ‘Have you ever missed a
dental appointment due to fear?” We refer to this variable as
‘avoidance’ in the text and analysis.

Psychological distress was measured using the Hopkins
Symptoms Check List (HSCL-10). HSCL-10 is a short version
of the more extensive HSCL-90 and HSCL-25 and is validated
and recognized for use in epidemiological studies and in
clinical work among youth measuring symptoms of depres-
sion and anxiety [40]. HSCL-10 has a good internal consist-
ency, with a reported Cronbach’s alpha coefficient of .87
[40]. Cronbach’s alpha coefficient for the current dataset is
.874. An average HSCL-10 score over 1.85 was set as an indi-
cator for symptoms of anxiety and/or depression as recom-
mended by former research [41].

All analyses were performed using IBM Statistical Package
for the Social Sciences (SPSS) Statistics version 24 (SPSS Inc.,

Chicago, IL). We performed a correlation analysis, bivariate t-
test and a multivariate logistic regression analysis with DAS
score as a dependent variable. In the bivariate and multivari-
ate analyses, we dichotomize DAS score, separating those
with high DAS score <12 from the ones with low scores
>13. Pairwise exclusion was used for missing data; hence,
the number of observations varies in the respective analyses.
We used median scores to dichotomize the self- and social
motivation scores into groups with either high (above
median) or low scores (below median).

Results
Descriptive analysis

Our total population consisted of 986 students, 51.6% males
and 48.4% females in the age between 15 and 18. Twenty-
five of the 986 included in the study did not undergo the
dental examination. The majority of adolescents, 93.7%, were
born in Norway. Most of their biological parents were also
born in Norway (91%, n=974). Many of the adolescents did
not know their parents’ educational level (mother 26.2% and
father 29.2%), but 36% of the parents had higher education
(Table 2).

The mean score of DAS was 8.0, with a standard deviation
of 3.5 in this population. High DA scores, DAS score >13,
was reported by 11.6% of the adolescents. Severe DA (DAS
>15) was found for 5.7% in this population. Females
reported more DA than males did, 15.9% of the females
reported a DAS >13 compared to 7.5% of the males
(Table 3).

The mean DMFS score was 6.4 (SD =7.0). Sixteen percent
of the adolescents had no caries lesions in need of conserva-
tory therapy. Fifty percent had less or equal to three fillings



130 H. NERMO ET AL.

in total (fillings due to any reason) and 17.8% had no experi-
ence with conservative therapy at all.

Considerable psychological distress was found in 19% of
the adolescents when using 1.85 as a cut-off on the HSCL-
10 scale.

Correlation analysis

As part of including variables of interest in our multivariate
regression model and looking at covariance between the dif-
ferent measures, we performed a correlation analysis. We
found that there was a strong positive correlation between
sum DAS score and how painful the adolescent judged a
normal dental session to be; Pearson’s r=0.731, p <.01. This

Table 2. Demographics.

indicates that DA explains about 50% of the variance in the
respondents’ scores on perceived pain in a normal dental
session. When comparing this to dental health score, we
found a small positive correlation between DAS score and
DMFS score; Pearson’s r=0.261, p <.01; which indicates that
DA explains only about 8% of the variance of the number of
caries lesions (Table 4).

Bivariate analysis

We expected that anticipated pain would be different
between adolescents that reported high versus low DA. To
evaluate the difference in mean anticipated pain score
between adolescents with high and low DA scores, we used
independent-samples t-test. There was a significant differ-
ence in anticipated pain scores between highly anxious indi-
viduals (M=7.18, SD=2.33) and those with lower anxiety

Variable N Percentage
Age 986 scores (M=2.47, SD=2.29);, t(942)=-20.58, p<.001. The
15 52 53 effect size was large (eta squared =.309) which shows that
1? 17;8 Zi‘} high DA scores explain 30.9% of the variance in anticipated
18 25 25 pain at the dentist.
Sex
Females 509 51.6
Males 477 484 . . .
Birthplace Multivariate analysis
Total 974 100 . .
Norway 924 949 In order to model the impact of the different concepts, we
Other 50 5.1 performed a direct logistic regression analysis with eight
Parents education N Don'tknow jndependent variables (Sex, DMFS, HSCL-10, Anticipated Pain,
Mother 967 26.2% . . L .
Father 951 29.2% Avoidance, Control Belief, Self-Motivation and Social
Birthplace N Norway Motivation concerning oral health behaviour) and DAS score
Mother 974 91.5% . . . - -
Father 074 o1 0% a§ the dependent variable. Collfnearlty diagnostics showed
high tolerance values for all variables (>.79) and VIF values
Table 3. Descriptive statistics.
N Mean Median SD
Dental anxiety score
DAS sum 951 8.0 7.0 35
Male 487 73 6.0 3.1
Female 464 8.7 8.0 3.6
N Percentage Female (%) Male (%)
DAS <12 872 88.4 401 (84.1) 471 (92.5)
DAS >13 114 11.6 76 (15.9) 38 (7.5)
Mental health symptoms
HSCL-10 952 1.49 1.30 53
Male 487 1.36 1.20 42
Female 465 1.63 1.40 .60
N % Females (%) Males (%)
HSCL-10 < 1.84 771 81 339 (72.9) 432 (88.7)
HSCL-10>1.85 181 19 126 (26.4) 55 (10.8)
Oral health
DMFT 961 435 4.00 3.85
Male 494 417 3.00 3.86
Female 497 4.55 4.00 3.85
DMFS 961 6.39 4.00 6.99
Male 494 6.17 4.00 7.19
Female 497 6.63 5.00 6.76
Expected pain at the dentist and avoidance
Pain 964 3.05 2.00 2.76
Yes (%) No (%) SD
Avoidance 958 72 (7.5) 886 (92.5) 264
Concerning oral health behaviour
Self-motivation 903 25.42 25.00 6.26
Social motivation 945 18.66 18.00 3.52
N Low self-control High self-control SD
Control belief 959 126 833 34
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1 2 3 4 5 6 7 8 9 10 1 12
1. Sum DAS score
2. Average HSCL-10 score 0.219%*
3. Sex -0.214%*%  -0.261
4. Pain at dentist 0.731%%  0.157%F -0.075*
5. Avoid smiling due to appearance 0.137**  0.258** -0.056 0.166**
6. Missed dental appointments 0.395%*  0.137%* -0.039 0.362**  0.075*
7. DMFS 0.261**  0.069*  -0.033 0.299%*  0.081* 0.212%%*
8. Embarrassment and recognition score -0.022 0.070*  -0.064*  -0.059 -0.082*  -0.069* 0.019
9. Knowledge and attitudes concerning tooth brushing -0.061 0.076* 0.255%%  0.002 0.003 -0.042 -0.041 0.222%%*
10. How do you rate own oral health 0.222%%  0.188%*F  0.130%*  0.248%*  0.244**  0.119%*  0319%F 0.091%*  0.224**
11. Control belief -0.248**  -0.063 -0.019 -0.285%*  -0.062 -0.133%¥%  -0.312** 0.081*  -0.150** -0.304**
12. How often do you brush your teeth -0.034 -0.068*%  -0.300*%* -0.084** -0.072* -0.103** -0.174** 0.007 -0.315%%  -0.394*%* 0.140**
*Correlation is significant at the .05 level (2-tailed).
**Correlation is significant at the .01 level (2-tailed).
'Ora\ health
parameters in e H
| this study pental St:;us ‘:\_‘:Z'i::jf
(DMF prter
social Anticipated
motivation Pain
p=018, OR=AT.C* 25 P=.000, OR=1.98,
88 Cl=1.74-2.27
self- N Psychological
motivatio distress
and
know\edge (HSCL-10)
.
o Dental
Control belie : Sex
000 OR=4.33 a nxlety P=.017, OR=2.19,
P 1207905 Cl=1.15-4.17

(DAS213)

Figure 3. The independent variables in our logistic regression model, arrows indicating a significant association with dental anxiety.

<1.259. The full model containing all predictors was statistic-
ally significant; y~=(8, n==822)=288.88, p<.001;
indicates that the model was able to distinguish between
respondents who reported high DA and those that reported

Table 5. Logistic regression model for DAS score >13.

low DA. The model as a whole explained 57.4% (Nagelkerke's
R-squared) of the variance in DA, and correctly classified
92.5% of the cases. As shown in Table 5 (logistic regression
table) and Figure 3, five of the independent variables made
a statistically significant contribution to the model (Sex,

Control Belief, Anticipated Pain, Avoidance and Social
Motivation concerning oral health and behaviour). The stron-
gest predictor of reporting high DA was agreeing with the
statement: ‘Whatever | do, it doesn’t help to prevent caries'.
Indicating that those feeling a lack of control over own caries
disease were 4.6 times more likely to report high DAS. For
every increase on the pain scale, the respondents were
almost two times more likely to report high DA. The students
that reported missing a dental session due to fear were 3.4
times more likely to report a DAS score over 13. Females
were twice as likely to report DA as males were. When it
comes to external regulation or social motivation as we refer
to it, we found that being motivated by recognition and
embarrassment to maintain oral health gives a lower chance
of being dentally anxious. Those with low social motivation
scores were twice as likely to report high DA.

0
Variables B SE. Wald Df p Oddsratio Lower Upper
Sex 076 033 571 1 017 2.19 1.15 417
HSCL-10 041 0.25 277 1 .096 1.50 0.93 243
DMFS -0.02 0.02 044 1 .507 0.99 0.94 1.03
Pain 068 007 10283 1 .000 1.98 174 227
Avoidance 124 043 840 1 .004 3.44 1.49 7.93
Self-motivation 050 032 247 1 116 1.64 0.88 3.05
Social motivation -0.76  0.32 557 1 018 0.47 0.25 0.88
Control belief 146 0.38 15.13 1 .000 433 2.07 9.05
Constant -6.73 067 10186 1 .000 0.00
i 289.88
Df 8
Discussion

This study found that approximately 11.6% of adolescents in
the Troms@-region of North Norway reported high levels of
DA (DAS >13). This agrees well with other comparable stud-
ies [33,42]. Fewer than 10% (7.5%) reported that they had
missed a dental appointment due to fear. Levels of antici-
pated pain and reported avoidance due to fear differed sig-
nificantly between the anxious and non-anxious adolescents,
in contrast to caries experience.

The predictive values of the different independent varia-
bles in our multivariate regression analysis support former
evidence indicating that females are more prone to DA than
males [43]. Our data suggest that the interaction between
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DA and anticipated pain at the dentist among adults [24] are
equally relevant in adolescence. We found support for the
hypothesis that adolescents with high dental anxiety scores
(DASs) would report significantly higher levels of anticipated
pain at the dentist than adolescents with lower DASs. We are
not sure if the registered ‘Anticipated Pain’ in this study is a
reflection of experienced pain or social learning. Both
Anticipated Pain and DMFS show correlation to DASs in our
correlation analysis, but only Anticipated Pain maintained a
significant contribution in our multivariate analysis. Although
dental treatment might be argued to inevitably involve some
degree of discomfort or pain, our results indicate as others
have shown that anxious patients expect more pain, and
may also experience more pain [25]. Thus, given the signifi-
cance of adolescence in predicting future health behaviours
[5], managing and reducing anxiety and stress related to
dental treatment, as well as providing adequate pain relief
and anaesthetics, should be given high priority among den-
tal professionals. The current study was not able to demon-
strate a significant relationship between self-reported
psychological distress and DA among adolescents, which
might indicate that DA is more related to dental treatment
experiences and expectations than more general psycho-
logical symptoms.

The caries experience in this study corresponds with find-
ings from other counties in Norway and other Scandinavian
countries [37]. This study did not find that caries experience
differed significantly between the anxious and non-anxious
adolescents in the multivariate analysis. DMFS score corre-
lated with both ratings of own oral health and control belief.
The adolescents are good at judging own oral health related
to caries disease [37]. Our findings are interesting when
viewed in contrast to findings from adult populations. For
instance, even though Agdal et al. [44] found that adult
patients with dental phobia had worse oral health measures
than non-phobic patients, they did find a ‘large variation in
oral health and treatment needs’ among these patients. The
relationship between DA and caries thus appears associative
rather than causal, and the association might be strength-
ened over time (for adult patients) as a function of for
instance long-term avoidance and increasing treatment need.

Perception and attitude are important when it comes to
oral health behaviour [45]. Adolescents scoring high on DA
appear to have similar self-motivated attitudes and know-
ledge about oral health behaviour as the ones scoring low
on DA. Nevertheless, adolescents with high DAS scores
viewed their own impact on oral health as low (control
belief). Failing to believe that you can prevent caries has
consequences for oral health behaviour [45]. Even though
we could not demonstrate an impact on oral health at this
stage, we could speculate that this belief does not promote
a beneficial attitude to oral health over time.

Few studies have focused on embarrassment as an asso-
ciative variable to DA. Moore et al. [17] found embarrass-
ment to be a complex phenomenon and qualitatively
different among dentally anxious individuals, mostly present
as a side-effect of DA and poor oral health status. We found
that anxious adolescents reported significantly less

embarrassment concerning caries than non-anxious. They
reported being less motivated by recognition from others
concerning oral health and oral health behaviour. It is diffi-
cult to speculate about this finding, but it seems to signal
that adolescents that are experiencing DA also are less prone
to look for acceptance from others (parents, peers, etc.) for
their oral health-related behaviours. This might perhaps
imply some form of social disconnection [46], where a per-
son distances themselves from the influence of others in
order to come to terms with one’s own feelings or escape
scrutiny or criticism. This is particularly relevant when these
feelings could be regarded as unusual or socially stigmatizing
[47]. This social disconnectedness could include avoiding the
dental setting based on fear of evaluation and possible nega-
tive judgments from dental personnel.

In accordance with earlier findings in adults [48], there is
a significant relationship between reporting missed dental
appointments due to fear and DMFS among adolescents
[37]. This study indicates that avoidance is an important con-
cept to DA among adolescents, as has been demonstrated
among adults [11,49]. These findings imply that for adoles-
cents the relation between dental status and DA is complex
and has implications in the clinical setting. Early discovery
and treatment of DA are essential to avoid a difference in
dental status and an advanced treatment need, but in light
of these results DA cannot be inferred by dental status alone,
and early interventions targeting DA among adolescents will
have to address the factors identified by this study. Evidence
of high DA levels among adolescents without current or pre-
vious treatment need in their permanent dentition could
reflect negative preconceptions in the adolescent population
concerning dental treatment.

Since avoidance is problematic, preventive work concern-
ing DA should expand beyond the clinical setting and could,
for instance, include more collaboration with public health
nurses. Overcoming the clinical challenges of DA in adoles-
cents is often limited to reducing the physiological responses
by medical sedation. Preventive strategies should target, not
only oral disease but DA. It is essential to educate dental
health professionals with regards to DA and to ensure that
all dental health professional has the necessary skills to
adapt to anxious patients, including enhanced communica-
tion skills. There are both qualitative and quantitative find-
ings on the importance of establishing higher competence
among dental professionals concerning this issue [50,51].
Also, there is a need to treat adolescents that already have
established DA, and where preventive measures are not
enough. There is evidence that a combination of cognitive
behavioural techniques is more preferable in treating specific
phobia in adults than general anaesthesia [52]. This treat-
ment approach requires an established collaboration across
disciplines and that could be one reason why the research
literature on treatment of DA among adolescents is limited
[3]. However, there is evolving research in this field, espe-
cially related to a guided self-help cognitive behavioural
approach [53] that could prove to be an effective treatment
in this age group.



The public dental health care system in Norway provides
free dental care to all children under the age of eighteen,
thus, household economics may not be as important when
considering dental attendance and dental treatment in this
age group.

This study has the advantage of a large population base
(h=986) and a high attendance rate (92.2%), providing a
robust estimate on DA and associative relationships in the
general adolescent population. Also, the study might be
quite unique for adolescent populations in that it combines
calibrated clinical examinations with questionnaires about
behaviours and attitudes. There was a consensus between
self-reported oral health status and caries findings in the clin-
ical examination. To our knowledge, this kind of consensus
has not been previously studied in this age group.

Limitations

A cross-sectional survey is limiting when trying to under-
stand the different aspects of a complex problem like DA.
Also, it is problematic in a study about DA to include a den-
tal examination, which could lead to an underrepresentation
of adolescents with DA that is not able to go through with
this procedure. To our advantage, this study had a general
health focus and the dental examination was only a small
part of the study as a whole. All participants filled out the
general questionnaire including DA score in a different loca-
tion from where dental examination took place. Twenty-five
adolescents that participated in the study did not attend the
dental examination for unknown reasons. The study only
included registered students, but we do not know how
many adolescents did not attend school at this age, and
what they potentially could contribute to our knowledge on
this issue. However, upper secondary school is a statutory
right in Norway [54] and registered students in the first year
of this education should be representative of this age group
since it includes adolescents that are not able to follow
through with their studies.

The modern broad concept of oral health implies that
more complex measures of oral health are needed. Any
approach that seeks to describe oral health by discrete,
underlying constituents could be argued to be somewhat
artificial compared to how individuals experience their oral
health. For instance, two individuals with the same DMFS
score might vary considerably in their motivations and atti-
tudes related to oral health. Therefore, we attempted to use
variables that could tap into a broader definition of oral
health related to motivation, attitudes and the social signifi-
cance of tooth brushing. While similar items have been used
earlier [38], the current study utilized a unique set of items
that we felt required additional validation through explora-
tory factor analysis and reliability analyses. As part of this
process we also decided to use a single item variable to
measure control belief. This weakens the statistical evidence
regarding this interesting concept.

This study did not include questions about traumatic life
events. Traumatic life events have a potentially negative
effect on health and disease [55]. With previous findings on
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how sexual abuse can affect DA and avoidance of dental
treatment [56,57], questions about traumatic life events,
including abuse, should be considered in epidemiological
studies on this issue. We also lack information about self-
reported traumatic dental treatments. Teeth extractions in
relation to orthodontic treatment, for example, could pose as
a conditional event for DA in a caries free adolescent. Due to
this lack of information, we were not able to adjust for a the-
oretically important covariate in our multivariate analysis.

In conclusion, severe DA in adolescence is a dental public
health challenge and this study shows that DA is a hindrance
to seeking dental treatment irrespective of dental status.
Dental anxiety should have a higher focus on preventive oral
health strategies and have a higher priority on public dentis-
try to avoid this problem to escalate into adulthood.
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