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Abstract
We evaluated associations between dental anxiety and four temperament dimensions:
effortful control, extraversion/surgency, negative affect and orienting sensitivity
among 2558 parents in the FinnBrain Birth Cohort Study. Dental anxiety was mea-
sured with the Modified Dental Anxiety Scale, and temperament with the Adult
Temperament Questionnaire. Associations between dental anxiety and temperament
dimensions were modelled using linear and logistic (cut-off � 19 for high dental anx-
iety) regression analyses adjusting for general anxiety and depressive symptoms, age
and education. In women and men, dental anxiety was positively associated with neg-
ative affect (women � = 1.10; 95%CI 1.06–1.15; men � = 1.11; 95%CI 1.05–1.18) and
negatively associated with effortful control (women � = 0.95; 95% CI0.92–0.99, men
� = 0.90; 95% CI 0.85–0.95). In women, extraversion/surgency was also positively
associated with dental anxiety (� = 1.04; 95%CI 1.00–1.08). For high dental anxi-
ety, negative affect in women (OR = 2.00; 95%CI 1.31–3.06) and men (OR = 5.21;
95%CI 1.72–15.83) and for extraversion/surgency in women (OR = 1.50; 95%CI
1.01–1.47) associated positively with dental anxiety, but for effortful control, the
association was not statistically significant. Dentists should understand that temper-
ament dimensions affect the risk for dental anxiety more strongly than general anxiety
or depressive symptoms. Dimensions negative affect and extraversion/surgency may
increase and effortful control decrease the risk.

K E Y WO R D S
anxiety, dental fear, emotions, personality, temperament

INTRODUCTION

One third of Finns are dentally anxious; one in ten are highly
dentally anxious, and women more often so than men [1].
High dental anxiety is associated with irregular dental atten-
dance, which may in turn lead to poor oral health and poor

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original
work is properly cited.
© 2022 The Authors. European Journal of Oral Sciences published by John Wiley & Sons Ltd on behalf of Scandinavian Division of the International Association for Dental Research.

oral health-related quality of life [2–6]. Dental anxiety has
been shown to be associated with psychological symptoms,
especially with general anxiety [7–20] and depression [7, 8,
15, 16, 19, 20]. Together with personality and other traits,
such as alexithymia [21–23], these have been referred to
as conferring ‘constitutional vulnerability to dental anxiety
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disorders’ [24–26] and might reflect endogenous origin of
dental anxiety [18].

Temperament is a core aspect of personality that emerges
early in life [27]. It is rooted in biological systems underlying
the individual’s emotional reactivity and attentional capacities
[28]. In adults, the following core temperament dimensions
have been described: negative affect referring to proneness
for negative emotions such as fear, sadness and frustration;
effortful control, which refers to effortful self-regulation and
control of behaviors (e.g., inhibitory control, effortful atten-
tion); extraversion/surgency referring to a tendency for posi-
tive affect and sociability; and orienting sensitivity, referring
to affective and general perceptual sensitivity and associa-
tive sensitivity [28]. These dimensions overlap considerably
with personality traits, such as extraversion, agreeableness,
intellect/openness, conscientiousness and neuroticism [28].
Psychological symptoms and disorders, such as general anx-
iety and depression, are reportedly associated with certain
temperament and personality traits, especially harm avoid-
ance, negative affect/neuroticism and poorer self-regulation
and self-directedness [29, 30].

In children, multiple dimensions of temperament, such as
negative emotionality, shyness and impulsivity, have been
positively correlated with dental anxiety whereas others such
as sociability, a trait typically linked with extraversion, had
negative correlation with dental anxiety [31, 32]. However,
surprisingly, in adults, there is little research on the associa-
tion between dental anxiety and temperament or personality.
Traits such as novelty seeking, a trait corresponding to the
temperament trait of surgency/extraversion, and traits of open-
ness, shyness, impulsivity and emotionality have shown to
correlate positively with dental anxiety [33, 34]. In turn,
higher neuroticism, a personality trait similar to negative
affect, correlated positively with dental anxiety, whereas
extraversion was negatively linked with dental anxiety among
university students; the associations also differed by gen-
der [35]. The existing studies on temperament have been
conducted in dental phobics [34] or very small [33] unrepre-
sentative samples, and findings from large general population
samples are lacking. Thus, the aim of the study is to study
whether and how adult temperament traits are associated with
dental anxiety in a general population of Finnish parents of
young children.

MATERIAL AND METHODS

This was a cross-sectional study using data from the
FinnBrain Birth Cohort Study (finnbrain.fi), a multidisci-
plinary study on the effects of environmental and genetic
factors on child brain development and health [36]. Partici-
pants were parents who were recruited after ultrasonography
appointments that are offered free of charge around ges-

tational week 12 for every pregnant mother in Finland.
Recruitment took place in municipal maternity clinics in
the Hospital District of Southwest Finland and the Åland
Islands in Finland in 2011�2015. The Ethics Committee
of the Hospital District of Southwest Finland 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 [36]. Both parents provided written informed
consent.

Data on dental anxiety were collected 24 months after
delivery, and data on temperament 12 months after delivery.
For this study, parents from whom data on both dental anx-
iety and temperament were available were included in the
analyses, resulting in a total of 1106 (19%) mothers and 544
fathers. Information on the covariates education and father’s
age were collected at gestational week 14, while mother’s age
was obtained from the Finnish Medical Birth Registry. The
data on general anxiety and depressive symptoms were col-
lected 24 months after delivery; that is, concurrently with the
information on dental anxiety.

Dental anxiety was measured with the Finnish translation
of the Modified Dental Anxiety Scale (MDAS). The MDAS
has shown acceptable validity (concurrent and discriminant)
and high internal consistency [37–39]. The questions in the
MDAS were: (1) if you went to your dentist for treatment
tomorrow, how would you feel; (2) if you were sitting in the
waiting room (waiting for treatment), how would you feel; (3)
if you were about to have a tooth drilled, how would you feel;
(4) if you were about to have your teeth scaled and polished,
how would you feel; and (5) if you were about to have a local
anesthetic injection in your gum, above an upper back tooth,
how would you feel? Each question had five response options,
ranging from 1 (not anxious) to 5 (extremely anxious). For the
MDAS, a sum score with a possible range 5–25 was calcu-
lated. The MDAS was also dichotomized to ‘no to moderate
dental anxiety’ (5–18) and to ‘high dental anxiety’ (19–25) as
suggested in a previous study [37].

Temperament was measured using the Finnish version
of the Adult Temperament Questionnaire (ATQ), a vali-
dated 77-item instrument for assessing adult temperament
[28]. Participants were asked to assess how well each
item described them on a scale (from 1 to 7), with a
higher score reflecting a higher level of the characteristic
in question. The four standard main dimensions of ATQ,
effortful control, extraversion/surgency, negative affect and
orienting sensitivity, were used in the present study. In
women, the Cronbach’s alphas for the dimensions were 0.83,
0.79, 0.72, 0.77, for effortful control, extraversion/surgency,
negative affect and orienting sensitivity, respectively. The
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corresponding alphas among men were 0.85, 0.79, 0.76 and
0.77, respectively.

General anxiety was measured with the Finnish version of
the Symptom Checklist-90 (SCL-90, anxiety subscale with
Cronbach’s alpha = 0.89) [40–42]. The 10 SCL-90 items were
scored on a 5-point Likert scale (from 0 to 4) and summed
up to total score ranging 0–40. Depressive symptoms were
measured with the Finnish version of the Edinburgh Postnatal
Depression Scale (EPDS), having mostly high sensitivity and
specificity, and being valid for screening both pre- and post-
natal depressive symptoms [43, 44], also among fathers [45,
46]. The 10 questions EPDS were scored on a 4-point Likert
scale (from 0 to 3) and summed up to total score ranging 0–30.

If there were �30% missing items for the ATQ, EPDS,
MDAS or SCL-90 (anxiety subscale) they were imputed with
the mean value of the answered items. Education was cat-
egorized to three levels, low (high school/vocational � 12
years), medium (polytechnics/applied university), and high
(university degree). Sex differences in the MDAS scores, tem-
perament dimensions, SCL-90 scores, EPDS scores and age
were tested with the Mann-Whitney U tests and for educa-
tion sex differences were tested with Pearson Chi-square tests.
The bivariate associations between MDAS sum, ATQ dimen-
sions, age, SCL-90 and EDPS were assessed with Spearman’s
correlation coefficients separately for women and men. The
bivariate associations between dichotomized MDAS, tem-
perament dimensions and education were assessed with
Mann-Whitney U-test separately for women and men. The
covariates were selected based on previous results [1-20,
29–30]. Finally, the associations between all temperament
dimensions and dental anxiety at the same model (with cut-off
for high dental anxiety (MDAS � 19) in logistic regression)
were modelled using linear and logistic regression analy-
ses adjusted for general anxiety and depressive symptoms,
education (as dummy variable in linear regression) and age,
separately for women and men. All analyses were conducted
using SPSS (IBM). Alpha was set at 0.05 (2-sided).

RESULTS

Table 1 summarizes the sample characteristics. The preva-
lence of high dental anxiety was 7.4% (n = 83) in women and
3.1% (n = 15) in men. Women scored higher in dental anxi-
ety as well in temperament dimensions, with the exception of
extraversion/surgency.

In bivariate analyses, modest to moderate correlations
between temperament dimensions, dental anxiety, general
anxiety and depressive symptoms were detected. Negative
affect correlated positively (r = 0.207; r = 0.264) and
effortful control negatively (r = �0.191; r = �0.305) with
dental anxiety among both women and men, respectively.
Depressive symptoms correlated positively with dental anx-

iety (r = 0.110; r = 0.197) and individual’s level of negative
affect (r = 0.295; r = 0.264), and negatively with level of
effortful control (r = �0.318; r = �0.374) and extraver-
sion/surgency (r = �0.156; r = �0.198), among women and
men, respectively.

When comparing those with high dental anxiety to those
with no or low dental anxiety, associations with temperament
dimensions were similar for negative affect and effortful con-
trol. Those who reported high dental anxiety also reported
higher negative affect (mean = 4.3, P < 0.001 for women
and mean = 3.8, P = 0.011 for men) and lower effortful con-
trol (mean = 4.5, P = 0.019 for women and mean = 4.4,
P = 0.006 for men) than those who reported no or moder-
ate dental anxiety (means for negative affect = 3.9 and 3.2
and means for effortful control = 4.7 and 4.8, for women
and men, respectively). However, in women, those with
high dental anxiety reported also higher orienting sensitivity
(mean = 4.8, P = 0.043) than those with no or low dental
anxiety (mean = 4.7).

When adjusting for general anxiety and depressive symp-
toms, age, and education, higher dental anxiety was associated
with higher levels of negative affect and lower levels effort-
ful control both among men and women (Table 2). In women,
there was also a positive, but weak association between higher
extraversion/surgency and higher dental anxiety. Notably,
the association between dental anxiety and general anxiety
and depressive symptoms was no longer significant with
temperament in the model.

When looking at temperament dimensions associated with
the cut-off of high dental anxiety, the findings were slightly
different. Among both men and women, those with high den-
tal anxiety had higher levels of negative affect and, among
men, the association was more than twice as strong as among
women. However, in women, those with high dental anxi-
ety also had higher extraversion/surgency. Effortful control
was not associated with high dental anxiety in either men or
women (Table 3).

DISCUSSION

In the parents of young children, those with higher nega-
tive affect reported higher dental anxiety, and those with
higher effortful control reported lower dental anxiety, both
in men and women. Associations were similar for those with
high dental anxiety. Interestingly, among those reporting high
dental anxiety, effortful control was no longer statistically sig-
nificantly associated with dental anxiety, and women with
high dental anxiety reported higher extraversion/surgency.

The present study has some strengths and limitations. Even
though the population sample was quite large and included
different socioeconomic status groups, the age and the life
situation of the population sample are specific. Thus, the
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TA B L E 1 Age, education, general anxiety, depressive symptoms, dental anxiety and four temperament dimensions by sex

Women Men
n Mean SD n Mean SD P

MDAS 1113 10.6 4.6 547 8.8 3.7 <0.001a

ATQ NA 1113 4.0 0.7 547 3.2 0.7 <0.001b

ATQ EC 1112 4.7 0.7 547 4.8 0.7 <0.001b

ATQ ES 1111 4.7 0.7 547 4.6 0.7 0.084b

ATQ OS 1108 4.6 0.8 547 4.2 0.7 <0.001b

SCL-90 1113 2.8 3.9 547 2.5 3.8 0.060a

EPDS 1112 4.5 4.2 547 3.8 3.8 0.002a

Age 1113 31.1 4.3 547 33.3 5.3 <0.001b

Education n (%) n (%)

Low 313 (28.1) 203 (37.1)

Medium 318 (28.6) 158 (28.9) <0.001c

High 482 (43.3) 186 (34)

MDAS = Modified Dental Anxiety Scale.
ATQ NA = Negative affect, ATQ EC = Effortful control, ATQ ES = Extraversion/Surgency, ATQ OS = Orienting sensitivity.
SCL-90 = Symptom Checklist �90 (anxiety subscale), EPDS = Edinburgh Postnatal Depression Scale.
Categorization for Education: Low = high school/vocational � 12 years, Medium = polytechnics/applied university, High = university degree. P-value for a Mann-Whitney
U-test, b t-test, c Chi square test.

TA B L E 2 Association between dental anxiety and four temperament dimensions (multiple linear regression) adjusted for general anxiety
(SCL-90 anxiety subscale) and depressive (EPDS) symptoms, age and education

MDAS total
Women Men
� 95% CI P � 95% CI P

ATQ NA 1.104 (1.058, 1.152) <0.001 1.113 (1.049, 1.181) <0.001

ATQ EC 0.954 (0.917, 0.993) 0.020 0.902 (0.852, 0.954) <0.001

ATQ ES 1.039 (0.999, 1.08) 0.056 1.042 (0.993, 1.093) 0.091

ATQ OS 0.995 (0.963, 1.028) 0.770 0.998 (0.956, 1.043) 0.942

SCL-90 1.000 (0.998, 1.012) 0.996 1.010 (0.944, 1.014) 0.086

EPDS 1.005 (0.992, 1.008) 0.191 0.996 (0.987, 0.999) 0.449

Age 0.985 (0.980, 0.991) <0.001 0.993 (0.999, 1.022) 0.019

Education 0.966 (0.938, 0.994) 0.020 0.979 (0.984, 1.007) 0.240

MDAS = Modified Dental Anxiety Scale.
ATQ NA = Negative affect, ATQ EC = Effortful control, ATQ ES = Extraversion/Surgency, ATQ OS = Orienting sensitivity.
SCL-90 = Symptom Checklist �90 (anxiety subscale), EPDS = Edinburgh Postnatal Depression Scale, Education: Low = high school/vocational � 12 years,
Medium = polytechnics/applied university, High = university degree.

findings cannot be generalized to other populations. The sam-
ple included both genders, but the percentage of men was
significantly lower than that for women, and the number of
participants, especially males, with high dental anxiety was
modest. The drop-outs were younger, with lower education,
and were more depressed and anxious than those who stayed
in the study [19, 36]. These issues should be borne in mind
when interpreting the findings. The strengths include reli-
able and validated measures, and that dental anxiety was not
measured in the context of a dental visit. The 12-month inter-
val between the measurements and the busy life period with

a young child makes the measurements vulnerable to life
change. However, temperament is considered a stable fea-
ture, and dental anxiety has also been rather stable in this
population over 2 years [19]. In addition, different measure-
ment points may have reduced the chance of common method
variance, which is the systematic variance shared among the
variables, usually introduced by the method of measurement
rather than the measures’ theoretical constructs [47].

Our findings on the association between dental anxiety
and temperament dimensions of negative affect and effort-
ful control are similar to those of previous investigations of
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TA B L E 3 Multiple logistic regression model on the association of four temperament dimensions with high dental anxiety, adjusted for anxiety
(SCL-90) and depressive (EPDS) symptoms, age and education, presenting odds ratios (OR) with 95% confidence intervals (95% CI) and P-values

Women Men
OR 95% CI P OR 95% CI P

ATQ NA 2.00 1.31�3.06 0.001 5.21 1.72�15.83 0.004

ATQ EC 1.00 0.68�1.47 0.999 0.88 0.34�2.27 0.794

ATQ ES 1.50 1.01�2.23 0.043 1.76 0.71�4.33 0.220

ATQ OS 1.08 0.78�1.50 0.637 1.32 0.62�2.80 0.476

SCL-90 0.98 0.91�1.06 0.586 1.00 0.86�1.18 1.000

EDPS 1.04 0.97�1.11 0.311 0.95 0.77�1.17 0.640

Age 0.94 0.88�0.99 0.020 0.87 0.77�0.98 0.022

Education (ref. high)

low 2.04 1.12�3.71 0.020 3.21 0.87�13.21 0.107

medium 1.48 0.81�2.74 0.201 0.78 0.12�5.23 0.799

High dental anxiety (1): Modified Dental Anxiety Scale MDAS = 19+ (ref. no to moderate dental anxiety: MDAS = 5�18).
ATQ NA = Negative affect, ATQ EC = Effortful control, ATQ ES = Extraversion/Surgency, ATQ OS = Orienting sensitivity.
SCL-90 = Symptom Checklist �90 (anxiety subscale), EPDS = Edinburgh Postnatal Depression Scale, Education: Low = high school/vocational � 12 years,
Medium = polytechnics/applied university, High = university degree.

temperament [31–34] and personality traits [35] in adults.
High negative affect raises the individual’s tendency to react
on new or unusual situations negatively or to experience more
worries in general. Thus, it is likely that persons with this tem-
perament characteristic have a higher risk of being afraid of
dental situations where personal space is invaded, are poten-
tially painful, or involve feeling a lack of control. Higher
effortful control, in turn, refers to the individual’s ability
for better self-regulation and self-control. Accordingly, those
with higher effortful control might better cope with situations
like dental treatment, and so be less likely to develop dental
anxiety in which lack of control is a key phenomenon [6].

Previous publications have frequently reported an asso-
ciation between negative affect and more mental health
symptoms, such as higher depression and general anxiety
[29, 30], which have also been associated with dental anxiety
[7–29]. Interestingly, general anxiety or depressive symptoms
were not associated with dental anxiety when temperament
dimensions were considered simultaneously. This is a novel
finding, as in previous studies not including temperament,
general anxiety was consistently and depression was in most
cases associated with dental anxiety [7–20]. General anxiety
and depression have also not been controlled for in previ-
ous studies of temperament and dental anxiety [33–35]. This
suggests that individual traits of reacting and self-regulation
override the current mental health state. Thus, traits may
be more prominent predictors of dental anxiety than mental
health state, or the mental health state may be a mediator of
trait-like risk factors for dental anxiety.

Another noteworthy finding was the differences in asso-
ciations between those with high dental anxiety and those
with no to moderate dental anxiety when the association
between effortful control and dental anxiety was no longer

apparent. Though strong effortful control may in general
decrease the risk of dental anxiety, this association was
not observed when high-level cut-off of dental anxiety was
in focus. Thus, very high dental anxiety may override an
individual’s self-regulation capacity; a finding in line with
previous research showing that very high stress or emotionally
arousing stimuli may deplete self-regulation [48]. Long-term
cortisol levels have also been associated to dental anxiety
[49]. The different patterns of associations between men and
women are also interesting. Women who scored higher in
extraversion/surgency reported more often high dental anxi-
ety (MDAS 19+). This is a somewhat surprising finding, since
high extraversion/surgency is typically linked with a lower
risk of psychological symptoms and disorders. However, the
proportions of men and women with high dental anxiety were
small, and so this finding should be interpreted with caution
and needs to be replicated.

Our findings indicate that temperament may have a stronger
role than psychological symptoms or disorders in the develop-
ment of dental anxiety; the latter may have a mediating role.
These findings may also help us to understand why at the same
time with decreasing dental anxiety, levels the prevalence of
those with high dental anxiety has remained stable [50, 51].
Understanding the role of temperament, especially negative
affect and effortful control in dental anxiety has several clin-
ical implications. Firstly, based on our findings, it may be
helpful for dentists and other oral health personnel to under-
stand that dentally anxious patient’s reactions to stimuli and
ability to regulate reactions may arise from temperament, a
rather stable trait of the individual, instead of, for example,
patient attitudes towards dental care. Secondly, after assessing
patient’s dental anxiety, discussing with patient on the pre-
vious reactions and emotions towards care may enhance this
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