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Abstract
We evaluated gender-specific associations of two dimensions of dental anxiety (antic-

ipatory and treatment-related dental anxiety) with three dimensions of alexithymia:

difficulty in identifying feelings, difficulty in describing feelings, and externally ori-

ented thinking. The sample comprised 2558 parents from the general population par-

ticipating in the FinnBrain Birth Cohort Study. Dental anxiety was measured with

the Modified Dental Anxiety Scale and alexithymia with the 20-item Toronto Alex-

ithymia Scale. Associations between dental anxiety and alexithymia dimensions were

modelled using linear regression analysis adjusting for general anxiety and depres-

sive symptoms, age, and education. Structural equation modeling assessed their inter-

relationships. In women, anticipatory dental anxiety was associated only with dif-

ficulty in identifying feelings, but treatment-related dental anxiety was associated

with difficulty in identifying feelings, difficulty in describing feelings, and exter-

nally oriented thinking. In men, anticipatory dental anxiety was associated with only

externally oriented thinking, whereas treatment-related dental anxiety was associated

with difficulty in describing feelings, and with externally oriented thinking. Struc-

tural equation modelling showed that difficulty in identifying feelings was associ-

ated with anticipatory and treatment-related dental anxiety in women, whereas in

men, only difficulty in describing feelings was associated with both types of dental

anxiety. Anticipatory and treatment-related dental anxiety have different associations

with alexithymia dimensions.
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INTRODUCTION

Dental anxiety is a common problem, with every third adult
reporting dental anxiety and up to 10% high dental anxi-
ety, and women more often than men [1]. It often leads to
non-habitual dental attendance, and consequently, to poor per-
ceived and professionally assessed oral health [1–5]. Dental
anxiety has been associated with mental disorders and symp-
toms, in particular, phobias and other anxiety disorders, mood
disorders and substance use disorders [6–23]. Dental anxiety
is suggested to originate from two sources, namely exogenous
and endogenous [24,25]. Exogenous dental anxiety refers to
external sources such as direct experiences, vicarious learn-
ing, or an informational pathway [26]. Endogenous dental
anxiety refers to internal sources, such as personality traits
or psychiatric symptoms (like anxiety or depression), which
have been referred as ‘constitutional vulnerability to (dental)
anxiety disorders’ [6,7,27,28]. The two dimensions of den-
tal anxiety, anticipatory and treatment-related dental anxiety,
have shown to be associated with anxiety and depression to
different degrees [18,23], suggesting that these dimensions
may capture dental anxiety originating from endogenous and
exogenous sources [23].

Alexithymia is a personality trait characterized by difficul-
ties in identifying and expressing emotions, a limited imagina-
tion and a concrete, externally oriented way of thinking [29].
According to population studies in Western countries, the
prevalence of alexithymia in the adult population is approx-
imately 10%, and it is to some extent more common in males
[30,31]. Alexithymia has been associated with a wide variety
of mental and somatic illnesses [e.g. 32–35].

The most commonly used alexithymia measure is the
20-item Toronto Alexithymia Scale (TAS-20), which mea-
sures three of the four core features of alexithymia: difficulty
identifying feelings (DIF), difficulty describing feelings
(DDF), and externally oriented thinking (EOT) [36]. These
three subscales have been shown to markedly vary regarding
their associations with different illnesses, and particularly the
dimensions of difficulty identifying and describing feelings
appear to be associated with mental illness symptoms, such
as anxiety and depression [37]. This difference has mostly
been explained by the weaker psychometric properties of the
externally oriented thinking subscale [38]; however, recent
findings have also made other explanations more likely. For
example, it has been hypothesized that difficulty in identify-
ing or describing feelings is associated with difficulties in the
appraisal of emotions, whereas externally oriented thinking
is related to a deficit of attention towards emotions [39]. The
latter may also be conceptualized as lacking interoceptive
sensibility, whereas difficulty in identifying or describing
feelings is related to a deficit in interoceptive accuracy [40].

Dental anxiety has been associated with alexithymia in
adults [41,42]. In a study conducted in a sample of public
dental health patients, the total score for alexithymia and the

scores for difficulty in identifying and describing feelings
were associated with dental anxiety when adjusted for age and
gender [41]. In another nationally representative adult popu-
lation study, scores for difficulty in describing feelings were
associated with dental anxiety in men and women, whereas
the total score for alexithymia, and scores for difficulty in
identifying feelings and for externally oriented thinking were
linked to dental anxiety only in women [42]. In both of these
studies, alexithymia was related to more severe anxiety symp-
toms. Taking into account the associations between dental
anxiety and mental health disorders, and the reports repeat-
edly associating alexithymia with more adverse outcomes for
the latter [e.g. 43], it is plausible that the relationship is also
of clinical significance regarding dental anxiety.

Although dental anxiety and alexithymia have been asso-
ciated on a general level, there is lack of knowledge as to
whether the two dimensions of dental anxiety (anticipatory
and treatment-related) are differently associated with the three
dimensions of alexithymia (DIF, DDF, EOT). Thus, our aim
was to study how the alexithymia dimensions are associated
with the dimensions of dental anxiety while adjusting for
general anxiety and depressive symptoms according to gen-
der. Our hypothesis was that difficulties in identifying and
describing feelings are more strongly associated with antic-
ipatory dental anxiety, while externally oriented thinking is
more strongly linked with treatment-related dental anxiety.

MATERIAL AND METHODS

This cross-sectional study used parental data from the multi-
disciplinary FinnBrain Birth Cohort Study (www.finnbrain.
fi), which examines prospectively the effects of environ-
mental and genetic factors on child brain development and
health [44]. Participants were recruited after ultrasonogra-
phy appointments, offered free of charge for every preg-
nant mother in Finland by municipal maternity clinics dur-
ing the first trimester of the pregnancy (gestational week
12), in the Hospital District of Southwest Finland and the
Åland Islands in Finland in 2011−2015. The Ethics Commit-
tee of the Hospital District of Southwest Finland has approved
the study protocol (14.6.2011 ETMK:57/180/2011 §168). Of
those informed about the study (N = 5790), a total of 3808
(66%) mothers and 2623 fathers or other partners of the
mother, expecting 3837 children (twins included) agreed to
participate, and of those, 3095 (81%) mothers and 2011 (77%)
fathers returned the baseline questionnaire and started the
study [44]. Written informed consent was obtained from all
participants.

Parental data on dental anxiety was collected three months
after delivery. Data on alexithymia was collected 6 months
after delivery. For this study, those parents (1684 mothers and
873 fathers) from whom data on both dental anxiety as well as
alexithymia were available, were included in the analyses. Of

http://www.finnbrain.fi
http://www.finnbrain.fi
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the confounders, age and education data were collected at ges-
tational week 14, and data on general anxiety and depressive
symptoms were collected three months after delivery, that is,
concurrently with data on dental anxiety.

Dental anxiety was measured with the Finnish translation
of the Modified Dental Anxiety Scale (MDAS), which has
shown concurrent and discriminant validity, and high inter-
nal consistency (Cronbach’s alpha = 0.93) and reliability over
time (intraclass correlation coefficient = 0.93) [45–47]. The
questions in the MDAS are: (item 1) ‘If you went to your den-
tist for treatment tomorrow, how would you feel?’; (item 2) ‘If
you were sitting in the waiting room (waiting for treatment),
how would you feel?’; (item 3) ‘If you were about to have
a tooth drilled, how would you feel?’; (item 4) ‘If you were
about to have your teeth scaled and polished, how would you
feel?’; and (item 5) ‘If you were about to have a local anes-
thetic injection in your gum, above an upper back tooth, how
would you feel?’ Each item has five response options, ranging
from 1 (not anxious) to 5 (extremely anxious), with the range
for the total sum score being 5−25. For the dimensions of den-
tal anxiety, two confirmed subscales, that is anticipatory den-
tal anxiety (items 1 and 2; score range = 2−10) and treatment-
related dental anxiety (items 3, 4, and 5; score range = 3−15)
were calculated [23]. Established cut-off points were used for
the MDAS total scores to categorize participants as having
no to moderate dental anxiety (5−18) or high dental anx-
iety (19−25) [45]. If there were ≤30% missing items for
the MDAS, they were imputed with the mean value of the
answered items. Imputations were done for 13 mothers and 7
fathers.

Alexithymia was measured using the TAS-20 [36]. The
TAS-20 comprises 20 items that are scored on a 5-point Lik-
ert scale from 1 to 5 (total score range from 20 to 100). The
scale includes three subscales: DIF (seven items), DDF (five
items), and EOT (eight items). The psychometric properties of
the scale have been shown to be good for numerous versions in
different languages [48], including its Finnish version (Cron-
bach’s alpha for TAS-20 = 0.76−0.83, DIF = 0.77−0.81,
DDF = 0.72−0.77, and EOT = 0.61−0.66) [49]. An estab-
lished cut-off point was used for TAS-20 scores to categorize
participants as having a low level of alexithymia (20−60) or a
high level of alexithymia (61−100) [50]. Participants who had
up to two missing items for DIF, one missing item for DDF, or
two missing items for EOT were included in the sample. The
missing values were imputed separately for each of the sub-
scales, using the mean value of the items answered. Factor-
wise imputations were done as follows: DIF, 35 mothers, 7
fathers; DDF, 17 mothers and 7 fathers; and EOT, 45 mothers
and 25 fathers.

General anxiety symptoms were measured with the Finnish
version of the Symptom Checklist − 90 (SCL-90, anxiety
subscale with Cronbach’s alpha = 0.89) [51–53]. The SCL-
90 consists of 10 items scored on a 5-point Likert scale
(from 0 to 4). Depressive symptoms were assessed with the

Finnish version of the Edinburgh Postnatal Depression Scale
(EPDS), which has shown varying but mostly high sensitivity
and specificity, is valid for screening both pre- and postnatal
depressive symptoms [54,55], and can be used among fathers
as well [56,57]. The EPDS consists of 10 questions scored on
a 4-point Likert scale (from 0 to 3). For the EPDS, the total
sum score (range 0−30) was used. If there were ≤30% miss-
ing items for the SCL-90 or EPDS, they were imputed with
the mean value of the answered items.

Education was trichotomized as low (high
school/vocational ≤ 12 years), medium (polytechnics),
and high (university degree or comparable). As women
consistently report higher levels of dental anxiety [45,58],
and men consistently report higher levels of alexithymia
[30,31], analyses were stratified by gender.

The bivariate associations between dental anxiety, alex-
ithymia and their dimensions, as well as general anxiety and
depressive symptoms, were assessed with Spearman’s corre-
lation coefficients separately for women and men. The asso-
ciations between dental anxiety and alexithymia, as well as
their dimensions, were assessed with linear regression anal-
ysis adjusted for general anxiety and depressive symptoms,
age, and education. Gender specific structural equation mod-
eling (SEM) was used to assess the interrelationships among
dental anxiety treatment-related and anticipatory factor scores
and alexithymia DIF, DDF, and EOT subscale scores. The
hypothetical model to be tested is presented in Figure 1. SEM
was conducted to test the configural invariance (unconstrained
model) and metric invariance (structural weights model). In
the analysis, error terms of items were not allowed to corre-
late. The following fit indices were used: chi-square and its
significance, normed chi-square (χ2/df), normative fit index
(NFI), comparative fit index (CFI), root mean square error of
approximation (RMSEA), and Akaike’s information criterion
(AIC). The values of χ2/df < 5, NFI > 0.90, CFI > 0.90, and
RMSEA < 0.08 indicate reasonably good fit, while values of
χ2/df < 2, NFI > 0.95, CFI > 0.95, and RMSEA < 0.05 indi-
cate very good fit, and the best model has the smallest AIC
[59]. For loadings, standardized estimates (interpreted simi-
larly as correlation coefficients) were calculated. All analy-
ses were conducted using IBM SPSS Statistics 25 and SAS
statistical software 9.4 (SAS Institute). Alpha was set at 0.05
(two-sided).

RESULTS

The sample characteristics are described in Table 1. Men
were older and reported on average lower dental anxiety than
women, for total as well as anticipatory and treatment-related
dental anxiety. Regarding alexithymia, men reported higher
scores for total alexithymia, and for difficulty in describ-
ing feelings and for externally oriented thinking, but lower
scores than women for difficulty in identifying feelings.
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F I G U R E 1 The hypothetical structural equation model for the interrelationships of the dental anxiety and alexithymia dimensions for men and
women

T A B L E 1 Description of the participants according to age, education, general anxiety, depressive symptoms, dental anxiety, and alexithymia as
well as its dimensions, separately for women and men

Women Men
Variable n Mean 95% CI n Mean 95% CI
Age 1684 30.7 (30.5, 30.9) 873 32.5 (32.2, 32.9)

MDAS Total score 1684 10.7 (10.5, 10.9) 874 9.1 (8.8, 9.4)

MDAS F1 1684 3.6 (3.5, 3.7) 874 3.2 (3.1, 3.3)

MDAS F2 1684 7.1 (6.9, 7.2) 874 5.9 (5.8, 6.1)

TAS-20 Total score 1684 39.8 (39.3, 40.2) 874 43.2 (42.6, 43.8)

DIF 1684 11.6 (11.4, 11.8) 874 10.9 (10.6, 11.2)

DDF 1684 9.5 (9.4, 9.7) 874 11.1 (10.8, 11.3)

EOT 1684 18.6 (18.4, 18.8) 874 21.3 (21.0, 21.5)

SCL-90 1684 2.5 (2.4, 2.7) 873 2.4 (2.2, 2.7)

EPDS 1684 4.2 (4.0, 4.4) 874 3.3 (3.0, 3.5)

Education n (%) n (%)

Low 531 (31.8) 250 (29.2)

Medium 504 (30.2) 269 (31.5)

High 633 (38.0) 336 (39.3)

Abbreviations: DDF = Difficulty Describing Feelings; DIF = Difficulty Identifying Feelings; EOT = Externally oriented thinking; EPDS = Edinburgh Postnatal Depres-
sion Scale.; MDAS F1 = anticipatory dental anxiety; MDAS F2 = treatment-related dental anxiety; MDAS = Modified Dental Anxiety Scale; SCL-90 = Symptom
Checklist −90 (anxiety subscale); TAS-20 = 20-item Toronto Alexithymia Scale.
Categorization for Education: Low = high school/vocational ≤ 12 years, Medium = polytechnics, High = university degree or comparable.

Also, depressive symptom scores were lower among men,
but general anxiety scores were in the same range as for
women.

Among women, 9.3% reported high dental anxiety and 3.3
% had a high level of alexithymia. Corresponding percentages
for men were 3.2% and 7.0%, respectively. Of those reporting
high dental anxiety, 8.3% in women and 10.7% in men were
categorized as having a high level of alexithymia. Of those

with a high level of alexithymia, 23.6% in women and 4.9%
in men reported high dental anxiety.

In bivariate analyses, all alexithymia scores showed
weak correlations (r = 0.05−0.17) with all dental anx-
iety scores. Depressive symptoms showed weak correla-
tions (r = 0.11−0.17) with all dental anxiety scores and
moderate correlations (r = 0.31−0.44) with all alexithymia
scores. General anxiety symptoms showed weak correlations
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T A B L E 2 Association between dental anxiety and alexithymia and its dimensions (multiple linear regression) adjusted for general anxiety
(SCL-90 anxiety subscale) and depressive (EPDS) symptoms, age, and education

Total MDAS Anticipatory Treatment related
β 95% CI p β 95% CI p β 95% CI p

Women TAS-20 0.045 (0.020, 0.070) <0.001 0.010 (0.0002, 0.021) 0.038 0.035 (0.019, 0.051) <0.001

DIF 0.097 (0.039, 0.155) <0.001 0.024 (0.002, 0.049) 0.041 0.074 (0.037, 0.110) <0.001

DDF 0.090 (0.024, 0.155) 0.005 0.020 (−0.009, 0.048) 0.147 0.070 (0.029, 0.111) <0.001

EOT 0.054 (0.001, 0.107) 0.013 0.012 (−0.011, 0.035) 0.211 0.035 (0.009, 0.076) 0.005

Men TAS-20 0.046 (0.015, 0.076) 0.003 0.017 (0.004, 0.030) 0.012 0.029 (0.009, 0.049) 0.003

DIF 0.070 (−0.004, 0.145) 0.067 0.026 (−0.006, 0.058) 0.075 0.006 (−0.002, 0.014) 0.073

DDF 0.072 (0.002, 0.142) 0.027 0.023 (−0.007, 0.053) 0.114 0.049 (0.004, 0.095) 0.019

EOT 0.081 (0.020, 0.143) 0.013 0.031 (0.005, 0.058) 0.013 0.050 (0.010, 0.090) 0.025

Abbreviations: MDAS = Modified Dental Anxiety Scale, TAS-20 = 20-item Toronto Alexithymia Scale, DIF = Difficulty Identifying Feelings, DDF = Difficulty
Describing Feelings, EOT = Externally oriented thinking, SCL-90 = Symptom Checklist −90 (anxiety subscale), EPDS = Edinburgh Postnatal Depression Scale.
Categorization for Education: Low = high school/vocational ≤ 12 years, Medium = polytechnics, High = university degree or comparable.

F I G U R E 2 The estimated structural equation model with standardized coefficients for the interrelationships of the dental anxiety and
alexithymia dimensions for men, with standardized covariances among dental anxiety and alexithymia dimensions. * p < 0.05

(r = 0.09−0.13) with all dental anxiety scores and moderate
correlations (r = 0.27−0.42) with all alexithymia scores.

When adjusting for general anxiety and depressive symp-
toms, men with higher total dental anxiety reported higher
scores for total alexithymia, and for difficulty in describ-
ing feelings and for externally oriented thinking (Table 2).
Men with higher anticipatory dental anxiety reported higher
scores for total alexithymia and for externally oriented think-
ing, and those with higher treatment-related dental anxiety
reported higher scores for total alexithymia, and for difficulty
in describing feelings and for externally oriented thinking.
In women, those with higher total or treatment-related dental
anxiety had higher scores for total alexithymia and for all alex-
ithymia dimensions. Women with higher anticipatory dental

anxiety had higher scores for total alexithymia and only for
difficulty in identifying feelings.

When looking at simultaneous associations between the
dimensions of dental anxiety and alexithymia in men, only
difficulty in describing feelings was associated with den-
tal anxiety, the association being stronger with treatment-
related dental anxiety than with anticipatory dental anxiety
(Figure 2). In women, only difficulty in identifying feel-
ings was associated with dental anxiety, the association being
stronger with treatment-related dental anxiety than with antic-
ipatory dental anxiety (Figure 3). In women, the estimated
model showed very good fit, while in men the fit was reason-
ably good, except for the chi-square value. The hypothetical
model showed poor fit (Table 3).
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F I G U R E 3 The estimated structural equation model with standardized coefficients for the interrelationships of the dental anxiety and
alexithymia dimensions for women, with standardized covariances among dental anxiety and alexithymia dimensions. * p < 0.05

T A B L E 3 Structural equation model (SEM) fit indices for the unconstrained model and models with constrained factor loadings/structural
weights, on the Modified Dental Anxiety Scale (MDAS) two-factor structure for women and men

Model χ2 df χ2/df p NFI CFI RMSEA AIC
Women Unconstrained 2597.42 10 259.7 <0.0001 0.440 0.438 0.890 1483.53

Constrained structural weights 2.15 1 1.08 <0.0001 0.999 0.9996 0.026 30.15

Difference 2595.27 9 0.001

Men Unconstrained 1178.85 10 117.9 <0.0001 0.449 0.445 0.862 678.03

Constrained structural weights 12.88 2 6.44 0.002 0.991 0.993 0.079 34.69

Difference 1165.95 8 <0.0001

Abbreviations: NFI, normative fit index; CFI, comparative fit index; RMSEA, root mean square error of approximation; AIC, Akaike’s information criterion.

DISCUSSION

Anticipatory and treatment-related dental anxiety differed
regarding their associations with the three dimensions of
alexithymia, and the associations were different accord-
ing to gender when looking at the two dimensions at the
same time. When looking at the associations between all
dimensions simultaneously, only difficulty in identifying
feelings was statistically significantly associated with both
anticipatory and treatment-related dental anxiety in women,
whereas in men, only the association of difficulty in describ-
ing feelings with both types of dental anxiety was statistically
significant. Our results did not give support to our hypothe-
sis that difficulty in identifying and describing feelings would
be associated more strongly with anticipatory dental anxiety,
and externally oriented thinking with treatment-related dental
anxiety.

The prevalence of participants reporting both high dental
anxiety and a high level of alexithymia was lower than in a

sample of public dental health care patients (n = 823) and
in the Finnish adult population [41,42]. In the patient sam-
ple, dental anxiety was associated with alexithymia globally
(TAS-20 total score) and with its two dimensions of difficulty
in identifying feelings and difficulty in describing feelings
dimensions [41]. However, in our study, the association with
difficulty in identifying feelings was observed only in women.
In the patient sample study, dentally anxious men were under-
represented, which might partly explain this difference. This
finding regarding the association of dental anxiety and diffi-
culty in identifying feelings in women was also supported by
a Finnish nationally representative study (n = 5241) among
>30-year-old-adults [42]. The found women and men to dif-
fer regarding the association of dental anxiety with alex-
ithymia. In women, dental anxiety was associated with the
alexithymia total score, difficulty in identifying feelings, and
externally oriented thinking, whereas in men, similar asso-
ciations were not observed. In that study, dental anxiety
was rated only with one question validated against MDAS
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for the cut-off of high dental anxiety [45]. Interestingly, in
our study as well, externally oriented thinking was signifi-
cantly associated with higher total MDAS scores, not only in
women, but also in men. In contrast, in the study by Pohjola
et al. [42], belonging to the group with lowest dental anxi-
ety was associated with higher externally oriented thinking
scores.

The association of difficulty in identifying feelings with
dental anxiety is not surprising taking into account the sev-
eral previous studies linking anxiety and anxiety disorders to
this particular alexithymia dimension [e.g. 37,61]. In the alex-
ithymia literature, the associations of difficulty in identify-
ing feelings and difficulty in describing feelings with mental
health outcomes are often similar and accordingly, in our cor-
relation analyses, both difficulty in identifying feelings and
difficulty in describing feelings were strongly correlated with
general anxiety and depressive symptoms. General anxiety
was more strongly associated with anticipatory dental anxiety
than treatment-related dental anxiety in the same population,
while both dimensions were associated with depressive symp-
toms. This suggests that anticipatory and treatment-related
factors may capture dental anxiety originating from different
sources referred to as endogenous and exogenous [23]. How-
ever, as discussed in previous studies regarding dental anxiety,
the links of difficulty in identifying feelings and difficulty in
describing feelings have differed to some extent.

In the present study, the correlation coefficients for the
association of difficulty in identifying feelings with general
anxiety and depressive symptoms were higher than for
difficulty in describing feelings, and in the multivariate anal-
yses, their associations were partly different. Interestingly,
externally oriented thinking correlated positively with the
MDAS scores, whereas the correlation with general anxiety
symptoms measured with the SCL-90 was also statistically
significant (p = 0.048), but weak and negative (r = −0.048).

In order to formulate a model to explain the typically
observed differences between difficulty in identifying and
describing feelings and externally oriented thinking dimen-
sions, an attention-appraisal model of alexithymia has been
previously suggested [39]. The model proposes that exter-
nally oriented thinking is associated with a deficit in the
attentional phase of emotions, whereas difficulty in identi-
fying and describing feelings is linked to problems in the
appraisal of emotions. Based on this, with regard to the dif-
ferent dimensions of dental anxiety, it may be hypothesized
that anticipatory dental anxiety is related to appraisal of emo-
tions, that is, to difficulty in identifying and describing feel-
ings, while treatment-related dental anxiety is related to the
attentional phase and thus, to externally oriented thinking.
In women, difficulty in identifying feelings indeed was the
only dimension associated with anticipatory dental anxiety in
the regression analyses, while in men, a significant associa-
tion was observed only for externally oriented thinking. How-

ever, when modelling all dimensions simultaneously, only
difficulty in describing feelings was associated with anticipa-
tory dental anxiety in men. In regression analyses, treatment-
related related anxiety was associated with externally ori-
ented thinking in both women and men, but associations were
observed also for other dimensions (difficulty in identifying
feelings and difficulty in describing feelings for women, and
difficulty in describing feelings for men). When modelling all
dimensions simultaneously, the association of externally ori-
ented thinking with treatment-related dental anxiety was not
statistically significant.

It is possible that the observed associations may be medi-
ated or moderated also by other factors. It may be speculated
that one such factor would be pain which was not measured
in this study. Indeed, a link between pain sensitivity and both
alexithymia and dental anxiety has been reported [62,63]. For
alexithymia, this link is particularly with chronic pain [64],
whereas pain related to dental anxiety is seldom chronic but
acute. Additionally, it is important to acknowledge that pain
is not the most important distressing experience behind dental
anxiety [65], though fear of pain has been found the most sig-
nificant predictor of dental anxiety among other non-dental
fears [66]. However, a more plausible link existed between
certain emotions and feelings, such as feeling of helplessness
during dental treatment [65]. One possible factor may also
be somatization, which has been associated with both den-
tal fear and alexithymia [5,67]. Excessive focus on somatic
symptoms may predispose to experiencing dental treatment
as more traumatic, and thus increase dental anxiety. However,
more research on these factors and how they are related to our
current findings is needed.

The present study has some limitations. The studied pop-
ulation sample is quite large and representative of both gen-
ders, but as a birth cohort parental sample, represents a rela-
tively healthy population [44]. This is reflected, for example,
by the lower prevalence of participants with a high level of
alexithymia in the cohort than in studies in the general pop-
ulation [37]. The population sample might have also affected
the association between alexithymia and dental anxiety, which
might have been different in other populations or subgroups
of this population. However, the prevalence of high dental
anxiety was rather similar to that of the Finnish population
of the same age range [1]. Regarding the methods, both the
MDAS and TAS-20 are self-report measures. Although alex-
ithymia has been shown to be quite a stable feature, the three-
month interval between the MDAS and TAS-20 measure-
ments may be considered as a limitation as well. On the other
hand, this may have decreased the common method variance,
which is the systematic variance shared among the variables,
usually introduced by the method of measurement rather
than measures’ theoretical construct [68], between the two
self-report measures (MDAS and TAS-20) used. However,
possible common method variance should be noted regarding
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measures of depression, dental anxiety, and general anxiety, as
these were inquired in this order. However, different formats
for reply alternatives were used. Because questionnaires were
administered at a time when respondents were taking care of
small children, when they were often busy, this should be
considered when interpreting the results, especially those
relating to the prevalence of depression and anxiety.

To conclude, the present study sheds light on the previously
reported association between dental anxiety and alexithymia.
While our findings give further support for this link, and
the clinically notable observation that alexithymia relates to
higher dental anxiety, this is the first study to explore the sepa-
rate alexithymia dimensions regarding their associations with
different dimensions of dental anxiety. Based on our findings,
anticipatory and treatment-related dental anxiety appear to
differ in terms of their links with the alexithymia dimensions
according to gender. This notion calls for further exploration
of the psychological underpinnings, such as pain sensitivity
or catastrophizing. Like dental anxiety, alexithymia may also
have a negative effect on the dentist-patient relationship. Dif-
ficulties in identifying or describing feelings related to den-
tal anxiety may lead to underestimation of or misinterpreta-
tions related to the patient’s dental anxiety. Thus, exploring
this connection hopefully leads to finding ways to better meet
the needs of this challenging group.

A C K N O W L E D G E M E N T
The study was financially supported by Academy of Finland,
Finnish State Grants for Clinical Research, Signe and Ane
Gyllenberg Foundation, and the Finnish Dental Society Apol-
lonia.

AU T H O R C O N T R I B U T I O N S
Conceptualization: MK, SL. Methodology: MK, SL, AS.
Formal analysis: AS. Investigation: HK, LK. Writing – orig-
inal draft: MK, SL, AS. Writing – review and editing: AS,
NMS, RL, HA, KR, HK, LK. Project administration: HK,
LK.

C O N F L I C T S O F I N T E R E S T
The declare there are no conflicts of interest.

O R C I D
Linnea Karlsson https://orcid.org/0000-0003-3457-4611

R E F E R E N C E S
1. Liinavuori A, Tolvanen M, Pohjola V, Lahti S. Longitudinal inter-

relationships between dental fear and dental attendance among
adult Finns in 2000-2011. Community Dent Oral Epidemiol.
2019;47:309–15.

2. Pohjola V, Lahti S, Vehkalahti MM, Tolvanen M, Hausen H. Asso-
ciation between dental fear and dental attendance among adults in
Finland. Acta Odontol Scand. 2007;65:224–30.

3. Pohjola V, Lahti S, Vehkalahti MM, Tolvanen M, Hausen H.
Age-specific associations between dental fear and dental condition
among adults in Finland. Acta Odontol Scand. 2008;66:278–85.

4. Pohjola V, Lahti S, Suominen-Taipale L, Hausen H. Dental fear and
subjective oral impacts among adults in Finland. Eur J Oral Sci.
2009;117:268–72.

5. Armfield JM. What goes around comes around: revisiting the
hypothesized vicious cycle of dental fear and avoidance. Commu-
nity Dent Oral Epidemiol. 2013;41:279–87.

6. Locker D, Poulton R, Thomson WM. Psychological disorders and
dental anxiety in a young adult population. Community Dent Oral
Epidemiol. 2001;29:456–63.

7. Pohjola V, Mattila AK, Joukamaa M, Lahti S. Anxiety and depres-
sive disorders and dental fear among adults in Finland. Eur J Oral
Sci. 2011;119:55–60.

8. Aartman IH, de Jongh A, van der Meulen MJ. Psychological char-
acteristics of patients applying for treatment in a dental fear clinic.
Eur J Oral Sci. 1997;105:384–8.

9. Locker D, Shapiro D, Liddell A. Overlap between dental anxiety
and blood-injury fears: psychological characteristics and response
to dental treatment. Behav Res Ther. 1997;35:583–90.

10. De Jongh A, Bongaarts G, Vermeule I, Visser K, De Vos P, Makkes
P. Blood-injury-injection phobia and dental phobia. Behav Res
Ther. 1998;36:971–82.

11. Boman UW, Lundgren J, Berggren U, Carlsson SG. Psychosocial
and dental factors in the maintenance of severe dental fear. Swed
Dent J. 2010;34:121–7.

12. Hakeberg M, Hägglin C, Berggren U, Carlsson SG. Structural rela-
tionships of dental anxiety, mood, and general anxiety. Acta Odon-
tol Scand. 2001;59:99–103.

13. Hägglin C, Hakeberg M, Hällström T, Berggren U, Larsson L,
Waern M, et al. Dental anxiety in relation to mental health and per-
sonality factors. A longitudinal study of middle-aged and elderly
women. Eur J Oral Sci. 2001;109:27–33.

14. Pekkan G, Kilicoglu A, Hatipoglu H. Relationship between den-
tal anxiety, general anxiety level and depression in patients attend-
ing a university hospital dental clinic in Turkey. Community Dent
Health. 2011;28:149–53.

15. Tolvanen M, Hagqvist O, Luoto A, Rantavuori K, Karlsson L,
Karlsson H, et al. Changes over time in adult dental fear and corre-
lation to depression and anxiety: a cohort study of pregnant mothers
and fathers. Eur J Oral Sci. 2013;121:264–9.

16. Stenebrand A, Wide Boman U, Hakeberg M. Dental anxiety and
temperament in 15-year olds. Acta Odontol Scand. 2013;71:15–
21.

17. Bernson JM, Elfström ML, Hakeberg M. Dental coping strategies,
general anxiety, and depression among adult patients with dental
anxiety but with different dental-attendance patterns. Eur J Oral Sci.
2013;121:270–6.

18. Halonen H, Salo T, Hakko H, Räsänen P. The association
between dental anxiety, general clinical anxiety and depression
among Finnish university students. Oral Health Dent Manag.
2014;13:320–5.

19. Tellez M, Kinner DG, Heimberg RG, Lim S, Ismail AI. Prevalence
and correlates of dental anxiety in patients seeking dental care.
Community Dent Oral Epidemiol. 2015;43:135–42.

20. Hagqvist O, Tolvanen M, Rantavuori K, Karlsson L, Karlsson H,
Lahti S. Short term longitudinal changes in adult dental fear. Eur J
Oral Sci. 2018;126:300–6.

https://orcid.org/0000-0003-3457-4611
https://orcid.org/0000-0003-3457-4611


KARUKIVI ET AL. 9 of 10

21. Pohjola V, Mattila AK, Joukamaa M, Lahti S. Alcohol use disorder,
smoking and dental fear among adults in Finland. Acta Odontol
Scand. 2013;71:300–6.

22. Hagqvist O, Tolvanen M, Rantavuori K, Karlsson L, Karlsson H,
Lahti S. Changes in dental fear and its relations to anxiety and
depression in the FinnBrain Birth Cohort Study. Eur J Oral Sci.
2020;128:429–35.

23. Lahti S, Tolvanen M, Humphris G, Freeman R, Rantavuori K,
Karlsson L, et al. Association of depression and anxiety with
different aspects of dental anxiety in pregnant mothers and their
partners. Community Dent Oral Epidemiol. 2020;48:137–42.

24. Weiner AA, Sheehan DV. Etiology of dental anxiety: psychological
trauma or CNS chemical imbalance? Gen Dent. 1990;38:39–43.

25. Beaton L, Freeman R, Humphris G. Why are people afraid of
the dentist? Observations and explanations. Med Princ Pract.
2014;23:295–301.

26. Rachman S. The conditioning theory of fear-acquisition: a critical
examination. Behav Res Ther. 1977;15:375–87.

27. Armfield JM. Cognitive vulnerability: a model of the etiology of
fear. Clin Psychol Rev. 2006;26:746–68.

28. Locker D, Liddell A, Shapiro D. Diagnostic categories of dental
anxiety: a population-based study. Behav Res Ther. 1999;37:25–
37.

29. Sifneos P. The prevalence of ‘alexithymic’ characteristics in psy-
chosomatic patients. Psychother Psychosom. 1973;22:255–62.

30. Mattila AK, Salminen JK, Nummi T, Joukamaa M. Age is strongly
associated with alexithymia in the general population. J Psychosom
Res. 2006;61:629–35.

31. Franz M, Popp K, Schaefer R, Sitte W, Schneider C, Hardt J, et al.
Alexithymia in the German general population. Soc Psychiatry Psy-
chiatr Epidemiol. 2008;43:54–62.

32. Honkalampi K, Hintikka J, Tanskanen A, Lehtonen J, Viinamäki H.
Depression is strongly associated with alexithymia in the general
population. J Psychosom Res. 2000;48:99–104.

33. Marchesi C, Fontò S, Balista C, Cimmino C, Maggini C. Relation-
ship between alexithymia and panic disorder: a longitudinal study
to answer an open question. Psychother Psychosom. 2005;74:56–
60.

34. Grabe HJ, Schwahn C, Barnow S, Spitzer C, John U, Freyberger HJ,
et al. Alexithymia, hypertension, and subclinical atherosclerosis in
the general population. J Psychosom Res. 2010;68:139–47.

35. Lemche AV, Chaban OS, Lemche E. Alexithymia as a risk factor
for type 2 diabetes mellitus in the metabolic syndrome: a cross-
sectional study. Psychiatry Res. 2014;215:438–43.

36. Bagby R, Parker JD, Taylor GJ. The twenty-item Toronto Alex-
ithymia Scale—I. Item selection and cross-validation of the factor
structure. J Psychosom Res. 1994;38:23–32.

37. Kajanoja J, Scheinin NM, Karlsson L, Karlsson H, Karukivi M.
Illuminating the clinical significance of alexithymia subtypes: a
cluster analysis of alexithymic traits and psychiatric symptoms. J
Psychosom Res. 2017;97:111–7.

38. Kooiman CG, Spinhoven P, Trijsburg RW. The assessment of
alexithymia: a critical review of the literature and a psychomet-
ric study of the Toronto Alexithymia Scale-20. J Psychosom Res.
2002;53:1083–90.

39. Preece D, Becerra R, Allan A, Robinson K, Dandy J. Establish-
ing the theoretical components of alexithymia via factor analysis:
introduction and validation of the attention-appraisal model of alex-
ithymia. Personal Individ Differ. 2017;119:341–52.

40. Garfinkel SN, Seth AK, Barrett AB, Suzuki K, Critchley HD.
Knowing your own heart: distinguishing interoceptive accuracy
from interoceptive awareness. Biol Psychol. 2015;104:65–74.

41. Viinikangas A, Lahti S, Tolvanen M, Freeman R, Humphris G,
Joukamaa M. Dental anxiety and alexithymia: gender differences.
Acta Odontol Scand. 2009;67:13–8.

42. Pohjola V, Mattila A, Joukamaa M, Lahti S. Dental fear and
alexithymia among adults in Finland. Acta Odontol Scand.
2011;69:243–7.

43. Serafini G, De Berardis D, Valchera A, Canepa G, Geoffroy PA,
Pompili M, et al. Alexithymia as a possible specifier of adverse
outcomes: Clinical correlates in euthymic unipolar individuals. J
Affect Disord. 2020;263:428–36.

44. Karlsson L, Tolvanen M, Scheinin NM, Uusitupa HM, Korja R,
Ekholm E, et al. FinnBrain Birth Cohort Study Group. Cohort
Profile: The FinnBrain Birth Cohort Study (FinnBrain). Int J Epi-
demiol. 2018;47:12–13.

45. Humphris G, Crawford JR, Hill K, Gilbert A, Freeman R. UK
population norms for the modified dental anxiety scale with per-
centile calculator: adult dental health survey 2009 results. BMC
Oral Health. 2013;13:29.

46. Humphris GM, Freeman R, Campbell J, Tuutti H, D’Souza V. Fur-
ther evidence for the reliability and validity of the Modified Dental
Anxiety Scale. Int Dent J. 2000;50:367–70.

47. Newton JT, Edwards JC. Psychometric properties of the modified
dental anxiety scale: an independent replication. Community Dent
Health. 2005;22:40–2.

48. Bagby, RM, Parker, JDA. Taylor, GJ. Twenty-five years with
the 20-item Toronto Alexithymia Scale. J Psychosom Res.
2020;131:109940

49. Joukamaa M, Miettunen J, Kokkonen P, Koskinen M, Julkunen
J, Kauhanen J, et al. Psychometric properties of the Finnish 20-
item Toronto Alexithymia Scale. Nord J Psychiatry. 2001;55:123–
7.

50. Bagby M, Taylor G. Construct validation. In: Taylor GJ, Bagby
RM, Parker JDA. Disorders of Affect Regulation. Alexithymia in
Medical and Psychiatric illness. Cambridge: Cambridge University
Press; 1997:65–6.

51. Derogatis LR, Lipman RS, Covi L. SCL-90: an outpatient psy-
chiatric rating scale – preliminary report. Psychopharmacol Bull.
1973;9:13–28.

52. Holi MM, Sammallahti PR, Aalberg VA. A Finnish validation study
of the SCL-90. Acta Psychiatr Scand. 1998;97:42–6.

53. Prinz U, Nutzinger DO, Schulz H, Petermann F, Braukhaus C,
Andreas S. Comparative psychometric analyses of the SCL-90-R
and its short versions in patients with affective disorders. BMC Psy-
chiatry. 2013;13:104.

54. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression.
Development of the 10-item Edinburgh Postnatal Depression Scale.
Br J Psychiatry. 1987;150:782–6.

55. Eberhard-Gran M, Eskild A, Tambs K, Opjordsmoen S, Samuelsen
SO. Review of validation studies of the Edinburgh Postnatal
Depression Scale. Acta Psychiatr Scand. 2001;104:243–9.

56. Matthey S, Barnett B, Kavanagh DJ, Howie P. Validation of
the Edinburgh Postnatal Depression Scale for men, and compar-
ison of item endorsement with their partners. J Affect Disord.
2001;64:175–84.

57. Massoudi P, Hwang CP, Wickberg B. How well does the Edin-
burgh Postnatal Depression Scale identify depression and anxiety in



10 of 10 DIMENSIONS OF DENTAL ANXIETY AND ALEXITHYMIA

fathers? A validation study in a population based Swedish sample.
J Affect Disord. 2013;149:67–74.

58. Liinavuori A, Tolvanen M, Pohjola V, Lahti S. Changes in dental
fear among Finnish adults: a national survey. Community Dent Oral
Epidemiol. 2016;44:128–34.

59. Kline RB. Principles and practice of structural equation modeling.
New York, NY: Guilford; 2005. p. 73–180.

60. Viinikangas A, Lahti S, Yuan S, Pietilä I, Freeman R, Humphris G.
Evaluating a single dental anxiety question in Finnish adults. Acta
Odontol Scand. 2007;65:236–40.

61. Karukivi M, Vahlberg T, Pölönen T, Filppu T, Saarijärvi S.
Does alexithymia expose to mental disorder symptoms in late
adolescence? A 4-year follow-up study. Gen Hosp Psychiatry.
2014;36:748–52.

62. Pollatos O, Dietel A, Gündel H, Duschek S. Alexithymic trait,
painful heat stimulation, and everyday pain experience. Front Psy-
chiatry. 2015;6:139.

63. Kankaanpää R, Auvinen J, Rantavuori K, Jokelainen J, Karppinen
J, Lahti S. Pressure pain sensitivity is associated with dental fear in
adults in middle age: Findings from the Northern Finland 1966 birth
cohort study. Community Dent Oral Epidemiol. 2019;47:193–200.

64. Saariaho AS, Saariaho TH, Mattila AK, Joukamaa MI, Karukivi M.
The role of alexithymia: An 8-year follow-up study of chronic pain
patients. Compr Psychiatry. 2016;69:145–54.

65. Humphris G, King K. The prevalence of dental anxiety across
previous distressing experiences. J Anxiety Disord. 2011;25:
232–6.

66. McNeil DW, Berryman ML. Components of dental fear in adults?.
Behav Res Ther. 1989;27:233–6.

67. Shim EJ, Park A, Park SP. The relationship between alexithymia
and headache impact: the role of somatization and pain catastro-
phizing. Qual Life Res. 2018;27:2283–94.

68. Tehseen S, Ramayah T, Sajilan S. Testing and controlling for com-
mon method variance: a review of available methods. J Manage-
ment Sci. 2017;4:142–75.

How to cite this article: Karukivi M, Suominen A,
Scheinin NM, Li Ru, Ahrnberg H, Rantavuori K, et al.
Gender-specific associations between the dimensions
of alexithymia personality trait and dental anxiety in
parents of the FinnBrain Birth Cohort Study. Eur. J.
Oral Sci. 2021;e12830.
https://doi.org/10.1111/eos.12830

https://doi.org/10.1111/eos.12830

	Gender-specific associations between the dimensions of alexithymia personality trait and dental anxiety in parents of the FinnBrain Birth Cohort Study
	Abstract
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS
	DISCUSSION
	ACKNOWLEDGEMENT
	AUTHOR CONTRIBUTIONS
	CONFLICTS OF INTEREST
	ORCID
	REFERENCES


