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Abstract

Objective: The objectives of the study were to describe the prevalence of dental anxiety and the possible associa-
tions between dental anxiety and potentially traumatic events in an adult population.

Method: The study is based on cross-sectional questionnaire data from the 7th wave of the Tromsg Study, a study
of the adult general population in the municipality of Tromse carried out in 2015-2016. The Modified Dental Anxiety
Scale was used to measure dental anxiety across potentially traumatic events, oral health, dental attendance (avoid-
ance) and current mental health symptoms (Hopkins Symptom Checklist). Individuals with high and low dental
anxiety scores were compared to investigate differences in the distribution of potentially traumatic events, current
mental health symptoms, avoidance, sex and oral health, and hierarchical multivariable regression was used to study
the influence of traumatic events on dental anxiety.

Results: High dental anxiety was reported by 2.9% of the sample and was most prevalent among females and in the
youngest age groups. Individuals with high dental anxiety reported more current mental health symptoms, and they
were more likely to report poorer oral health and more irregular dental visits compared to individuals with no or lower
dental anxiety scores. Concerning traumatic events, the reporting of painful or frightening dental treatment showed
the biggest difference between those with high dental anxiety and low dental anxiety scores (a moderate effect).

The hierarchical regression model indicated that reporting sexual abuse, traumatic medical treatment in hospital

and childhood neglect significantly predicted dental anxiety in the step they were entered in, but only sexual abuse
remained a significant individual contributor after controlling for current mental health symptom:s.

Conclusions: The prevalence of high dental anxiety was lower than expected (2.9%), but dentally anxious individuals
expressed a high burden of mental health symptoms, poor oral health and the avoidance of dental care. The regres-
sion analysis indicated that experiences with sexual abuse could affect dental anxiety levels in the absence of general-
ised symptoms of anxiety and depression.
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Background

Dental anxiety: prevalence, severity, aetiology
*Correspondence: hege nermo@uitno Individuals with high dental anxiety are often unable
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more missing teeth and fewer filled and sound surfaces
[3, 4]. The experience of high dental anxiety extends
beyond the aversive emotional response that interferes
with dental treatment; it may include flashbacks, night-
mares, intrusive images, difficulties sleeping, irritability
and impaired concentration, even if dental treatment
is not imminent [5, 6]. Consequently, high dental anxi-
ety often leads to reduced oral health-related quality
of life [7-10] and has demonstrated comorbidity with
generalised anxiety and depression disorders [11, 12].
The prevalence of high dental anxiety among adults
is reported to be between 3.9% and 15.5% [9, 11, 13—
20], depending on the measurements used and cut-off
levels. Dental anxiety levels are reported to be higher
among women and in younger age groups [13].

Conditioning theories, focusing on the development
of a generalised fear response in the dental setting from
previous painful and traumatic dental treatments [21,
22], are generally accepted as central to the acquisition
of high dental anxiety but are an inadequate explana-
tion in many respects [23, 24]. The experience and pro-
cessing of a potentially traumatic or aversive event in
a dental setting depend on many factors, including life
history [25]. Nonetheless, pain is an important factor in
conditioning experiences for developing and maintain-
ing dental anxiety [26—28].

Potentially traumatic events

Potentially traumatic events (PTE) are highly stressful
and threatening events, such as exposure to violence,
sexual abuse or neglect in childhood. Several studies
have pointed to the negative impact of adverse child-
hood experiences on multiple health outcomes [29, 30],
and similar associations with the development of oral
disease may also be expected [31]. The brain reacts dif-
ferently to traumatic events depending on sex, age, the
possession of particular genotypes, personality charac-
teristics, coping strategies, the nature of the trauma and
the relationship to the perpetrator [22, 32]. In other
words, the emotional load from aversive life events
and the nature and timing are important in terms of
how individuals respond and move forward after such
events. Individuals with high dental anxiety have shown
trauma-related symptoms similar to those of people
suffering from posttraumatic stress disorder (PTSD) [5,
33]. Traumatic life events inflicted by others, like sexual
or physical assault, are reported by 10-30% of the gen-
eral population [34, 35]. These traumatic events, in par-
ticular, impact interpersonal relationships and can have
severe consequences for the mental health and inter-
personal functioning of the individuals that are affected
[36].
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PTEs and dental anxiety

There are limited population studies concerning dental
anxiety and PTEs outside the dental setting, and the evi-
dence regarding whether or not there is an association
in the general population is contradictory [5, 22, 37, 38].
However, studies on selected subgroups of the population
indicate that victims of torture and violence and sexually
abused women have a higher prevalence of dental anxiety
than the general population [5, 39, 40]. We are not aware
of any specific studies on male survivors of sexual abuse
and dental anxiety but have no reason to believe that this
association is different between the sexes. Trauma symp-
tomology in survivors of childhood abuse exists inde-
pendent of the sex of both the victim and the perpetrator
[41]. Mental health symptoms are a measure of clinical
importance concerning the long-term effects of PTEs
and dental anxiety. However, to our knowledge, they have
not been considered when examining the association
between traumatic events and dental anxiety.

There are several hypotheses as to how traumas outside
the dental clinic can influence dental anxiety. Situations,
feelings and other cues from a traumatic experience in
the past might be generalised to the dental treatment sit-
uation, following a broader conditioning pattern through
traumatic coupling [42]. A dental treatment situation is
intimate and can leave patients with a sense of a lack of
control and helplessness, which could evoke reactions
related to the past traumatic experience [5, 40]. A his-
tory of abuse and neglect is associated with difficulties
in interpersonal relationships, the increased likelihood
of depression and anxiety disorders and substance abuse
[43, 44]. This burden might increase such patients’ vul-
nerability to developing dental anxiety. It is possible
to hypothesise that general anxiety disorders might be
extended to include anxiety towards dental treatment or
that potentially negative or painful dental experiences
have a larger impact when mental health is compromised
[45]. In other words, the development of dental anxiety
could be driven primarily by the mental health challenges
that follow traumatic experiences rather than the trau-
matic experiences themselves. It is a reliable finding that
psychiatric disorders are associated with dental anxiety
and that symptoms of depression and anxiety are predic-
tive of dental anxiety over time [46]. Hence, symptoms of
depression and anxiety could intermediate the associa-
tion between traumatic events and dental anxiety. Since a
dental treatment situation is arguably a highly relational,
intimate and interpersonal circumstance [42], it comes
as no surprise that dental experiences are inevitably col-
oured by the interpersonal relationship between the den-
tal caregiver and the recipient [47-50].

Regarding sexual abuse, there is evidence indicat-
ing a more direct conditioning pattern. For instance,
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sexually abused women that had experienced oral pen-
etration as part of the abuse reported higher dental
fear than sexually abused women without experiences
of oral penetration [40]. Studies have indicated that
the response to triggers is overwhelming to the point
of blurring previous memories of abuse and the current
experiences in the dental chair [51]. Nonetheless, there
is limited research on how traumatic events involving
interpersonal relationships influence dental anxiety
in the general population. Moreover, current mental
health symptoms have not yet, to our knowledge, been
considered in research on dental anxiety and traumatic
events.

The objectives of the present study were to investigate
the associations between dental anxiety, oral health and
mental health symptoms, as well as the potential influ-
ence of PTEs on dental anxiety in the general population.
The specific aims were as follows:

1. To describe the prevalence of high dental anxiety
within a large population-based study of individuals
aged 40 and above in Northern Norway (the Tromse
7 study).

2. To analyse the influence of PTEs on dental anxi-
ety when controlling for sex, age, oral health, dental
attendance (avoidance) and current mental health
symptoms.

3. To analyse the mediating effect of current mental
health symptoms on the relationship between PTEs
and dental anxiety.

Method

Study population and design: the Tromsg Study

The Tromse Study [52] is a repeated population health
survey. This study used data collected from the 7th sur-
vey of the Tromse Study, in which all adults registered
in Tromsg municipality aged 40 or above were invited to
participate (32,591 in total). The registration and exami-
nation of participants took place from 2015 to 2016. In
total, 21,083 residents (10,009 males and 11,074 females)
took part in the study, which resulted in a participation
rate of 65%. The participants answered questionnaires
about several different health topics and received a physi-
cal health examination. In the present study, only the
questionnaire data were used. Detailed information on
the questionnaires and study data is provided through
the Tromse Study web resource [https://uit.no/research/
tromsostudy] [53]. All participants gave written con-
sent. The Regional Committee of Medical and Health
Research Ethics (reference number 2018/1352/REK nord)
approved the present study in July 2018.
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Measures

Age, ethnicity, household income and education

Age was registered based on year of birth, and it was
moderately skewed in the current population. Based on
this skewness in birth years and our focus on differences
over age span, the choice was made to reduce age into
eight age categories, spanning five years in each category
(40-44, 45-49, etc.). Due to few participants above the
age of 75 years, these were included in one category. The
ordinal age variable was used as a continuous predictor
in the analyses due to visual inspection and low skewness
and kurtosis values.

Ethnicity was registered by asking “What do you con-
sider yourself to be?” with the options “Norwegian’,
“Sami’, “Kven/Finnish” or “other” It was possible to
choose more than one option.

Participants were to indicate last years household
income before taxes by choosing one out of eight catego-
ries ranging from “less than 150.000NOK” to “more than
1.000.000NOK”.

The highest level of education was registered in four
categories, "10 years of primary education”, "three years
of upper-secondary education”, "less than four years in
college or university", and "more than four years in col-
lege or university".

Dental anxiety

Dental anxiety was measured using the modified den-
tal anxiety scale (MDAS) [14]. The MDAS is a five-item
scale, with response options ranging from "not anxious"
to "extremely anxious", yielding a score from 5-25. This
variable was dichotomised in the chi-square analysis with
a recommended cut-off value of 19 [15]. The MDAS had
a Cronbach’s alpha of 0.93 (N=20,197) and a mean inter-
item correlation of 0.74.

Current mental health symptoms

The current mental health symptoms of the study par-
ticipants were measured using the 10-item Hopkins
Symptom Checklist (HSCL-10), validated for use in
epidemiological studies as an indicator of symptoms of
depression and anxiety during the last two weeks [54].
Each question is answered based on four-point Likert
scale, ranging from 1 ("not bothered") to 4 ("very both-
ered"). Mean item scores were calculated, and the vari-
able was used as a continuous scale in the regression
analyses and dichotomised in the bivariate analysis above
and below the score of 1.85, indicating symptoms of
mental illness [54]. The Cronbach’s alpha of the HSCL-10
was 0.876 (N =19,824), and it had a mean inter-item cor-
relation of 0.41.
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Oral health

Oral health was assessed with a single question: "How
do you consider your oral health to be?" The partici-
pants selected one out of five response options to this
question: "excellent”, "good", "neither good nor bad",
"bad", or "very bad". The scores were dichotomised in
the bivariate analyses. Good (0) included the responses
"excellent" and "very good", while bad (1) comprised
"neither good nor bad", "bad" and "very bad". In the
hierarchical multivariable regression, the Likert format
response was used as a continuous variable, assuming
that the distances between the answers were equal and
meaningful. Both visual inspection and the low skew-
ness and kurtosis values indicated that these items
could be treated as numerical. Also, the regression was
run with the dichotomised variable, which yielded the
same result.

Avoidance

Dental attendance patterns were measured by the item,
"Do you go to the dentist regularly?”, where participants
could indicate their attendance patterns by choosing one
of six alternatives: "at least once a year", "every year",
"every second year", "less than once every two years",
"only for acute problems" and "never". This variable was
dichotomised to indicate the avoidance of dental treat-
ment, in which yes (0) included the response alternatives
"at least once a year", "every year", "every second year"
and" less than once every two years", and no (1) included
the response alternatives "only for acute problems" and
"never".

Potentially traumatic events (PTEs)

A list of eleven PTEs was included in the Tromse 7 Study
with four response options (no; yes, before the age of 18;
yes, after the age of 18; yes, in the last year). The list of
PTEs was developed by the Clinical Psychology Research
Group at UiT, The Arctic University of Norway, with the
aim of assessing a broad range of PTEs while keeping the
number of items low due to restrictions imposed by the
Tromse 7 study. The selection of items was based on a
review of existing measures and consultation of experts
in the field. Many items overlap with other PTE items
used elsewhere [5, 55, 56]. In this study, events that had
the potential to affect interpersonal relationships were
included: painful or threatening dental treatment, painful
or threatening medical treatment in hospital, childhood
neglect, violence, sexual assault, bullying or witness-
ing someone close being a victim of violence or sexual
assault. The answers were dichotomised into 0=no and
1=vyes to avoid deflated effect sizes after assuring that
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the direction of the effects was the same regardless of the
timing of the event.

Analyses

All the analyses were performed using IBM Statistical
Package for the Social Sciences (SPSS) Statistics version
26 (IBM Corp., Armonk, NY, USA). Chi-squared tests
for independence were used to explore the relationship
between the dichotomised MDAS and the independent
variables used in the analysis. Hierarchical multivariable
regression was used to assess the ability of selected PTEs
(sexual abuse, violence, bullying, witness, childhood
neglect, painful or threatening medical treatment at the
hospital) to predict levels of dental anxiety when control-
ling for sex, age, self-assessed oral health, the avoidance
of dental treatment and painful or threatening dental
treatment. The demographic control variables, sex and
age, were entered in the first step, followed by the known
predictors of dental anxiety from the dental setting in the
second step and all the traumatic life events listed above
in the third step. HSCL-10 was entered in the final step
to assess how it influenced the model and the effect of
the predictors on dental anxiety. Preliminary analyses
on the assumptions for linear regression indicated issues
with the normal distribution. When inspecting the out-
liers, all of them reported a higher dental anxiety level
than predicted by the model; however, they are a natural
part of the population and were therefore not removed or
transformed for the current analysis. Hence, the distribu-
tion of the test statistics was empirically derived through
bootstrapping with 1000 bootstrap samples. Simple
mediation analyses were performed using the PROCESS
macro in SPSS [57] with 6000 bootstrap samples. Analys-
ing the dataset with regard to missing values disclosed
that 2.4% of all the values were missing, 9.6% of all the
subjects had incomplete data, and there were missing
values in all but two variables (sex and age). The items
that made up our variable for measuring mental health
symptoms (HSCL-10) had the most missing data (6%),
followed by the MDAS (4.2%), avoidance (2.3%) and oral
health (2.0%). All the PTEs had the same number of miss-
ing values (1.1%). The Little’s missing completely at ran-
dom (MCAR) test was significant, which indicated that
data were not missing completely at random. The contin-
uous variables (HSCL-10, MDAS, and oral health) were
compared with a version of themselves where the missing
values were replaced by the series mean using a paired
sample t-test to evaluate the impact of the missing data.
However, since the standard error of the difference was
zero, it was not possible to perform any of these analy-
ses. A comparison with the original dataset and the data-
set with imputation of missing data was also performed,
using both regression and expectation—maximisation
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techniques. The differences between the variables in the
two datasets were limited to deviations in the second
decimal. Finally, a regression analysis was performed by
replacing the missing values with multiple imputations,
which yielded similar results as the original data analy-
sis. The differences were limited to decimal levels in the
unstandardised regression coefficient, and there were
no differences in f when rounded up to the first decimal
place. Based on these findings, the analyses were per-
formed on the original data without any imputation with
the pairwise exclusion of missing data.

Results

Almost half of the participants in this study reported
higher education levels, and 30% had more than four
years of university education. Over 94% of the partici-
pants specified their nationality as Norwegian, 2.8% as
Sami and 1.9% as Kven, and 4.2% felt they belonged to
another ethnicity. Most of the participants fell in the sec-
ond age group (45-49), which constituted 15.6% of the
population under study. The age groups with the least
participants were the oldest (70-74 and 75+), represent-
ing 8.1% and 8.2% of the population, respectively.

The mean sum score of the MDAS was 7.7 (SD=3.8),
with a median of 6 (IQR=4.0). The prevalence of highly
anxious (MDAS > 19) participants in this study was 2.9%.
The mean value of the MDAS among the highly anxious
was 21.7 (SD=2.2), and the median was 21 (IQR=4.0).
More than 40% of the population scored at the minimum
(sum score 5), and 6.6% scored > 15, which corresponds
to the cDAS score of 12 [58]. Current psychological
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symptoms (mean score > 1.85) were indicated by 8.7% of
the participants (10.7% of the females compared to 6.5%
of the males). The majority reported good oral health
(54.9%), and females scored their oral health a little
higher than males, with 58.9% having good or excellent
oral health compared to 50.6% of the men. The avoidance
of dental health services was reported by 10.2%, with
fewer avoiders being observed among females (7.8%)
than among males (12.8%). Nearly a quarter of the popu-
lation under study (23.8%) had experienced one or more
traumatic and/or painful dental experiences, with lit-
tle difference between the sexes (females: 23.7%, males:
23.8%).

Associations of dental anxiety with age, education, income
and oral health

Spearman’s correlation showed that dental anxiety scores
significantly declined with age; rs (n=20,195)= —0.25,
p<0.001, and comparing the youngest (MDAS;
median=7) and the oldest (MDAS; median=15) groups
with a Mann—Whitney U test revealed a medium to large
effect; U=3,476,217, z=226.92, p<0.001, r=0.4. The
proportions of highly anxious individuals were also sig-
nificantly higher in the younger age groups (Fig. 1).

The dental anxiety scores varied inconsistently across
different levels of education and household income;
however, the proportion of individuals with MDAS > 19
was significantly higher in groups with lower income
and lower education (Table 1). We performed Chi-
squared tests of independence to test these relationships.
There was a small significant difference between high
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Table 1 Frequency breakdown and N size for respondents including MDAS total score means (SD) and percent> 19

N % Mean Median sD % 19+
Household income NOK
<150.000 210 1.0 79 50 4.5 56
150.000-250.000 990 4.9 76 5.0 45 54
251.000-350.000 1439 7.1 7.7 6.0 4.2 4.2
351.000-450.000 1906 94 76 6.0 39 29
451.000-550.000 2312 1.5 7.8 6.0 39 29
551.000-750.000 3572 17.7 7.7 6.0 40 3.0
751.000-1.000.000 4741 236 79 7.0 38 3.0
>1.000.000 5015 24.8 76 6.0 33 1.7
Education
Primary? 4796 23.1 75 5.0 40 36
Upper secondaryb 5756 278 7.8 6.0 4.0 34
Tertiary <4 years® 4008 194 7.7 6.0 3.7 2.8
Tertiary >4 years® 6145 29.7 77 7.0 34 2.1
Ethnicity
Norwegian 19,835 94.1 7.6 6.0 38 29
Sami 580 2.8 79 7.0 40 3.2
Kven/Finnish 400 1.9 8.0 7.0 39 3.1
Other 884 42 8.0 7.0 38 29
Oral health®
Excellent 3143 15.2 6.9 6.0 28 1.1
Good 8203 39.8 7.3 6.0 3.1 14
Neither good nor bad 7263 352 79 7.0 38 29
Bad 1497 7.2 9.5 8.0 54 104
Very bad 547 2.6 105 8.0 6.7 16.7

2 Primary and lower secondary, up to 10 years of education. ®Minimum of 3 years. “College or university less than 4 years. “College or university 4 years or more. *"How

do you consider your oral health to be?"

and low dental anxiety and level of educational, x* (3,
N =19,287)=27.38, p<0.01, Cramer’s V=0.04. Similarly,
there was a small significant difference between high and
low dental anxiety and income x? (7, N=19,430) = 56.36,
p<0.01, Cramer’s V=0.05.

As shown in Table 2, chi-squared tests for independ-
ence (with Yates’ continuity correction) indicated a sig-
nificant difference in individuals with high and low
dental anxiety scores and oral health. Dentally anxious
individuals were more inclined to report very bad oral
health (71.7%) compared to individuals with lower dental
anxiety scores (11.9%). Furthermore, among the dentally
anxious, 39.9% never went to the dentist or only went for
acute problems versus 9% among those with lower den-
tal anxiety levels (Table 2). There were also significant
associations between high or low dental anxiety scores
between the sexes and current mental health symptoms
(Table 2). No significant differences were found for den-
tal anxiety between different ethnicities. When repeat-
ing this analysis separately for the sexes, anxious males
reported significantly poorer oral health (90.2% reported

very bad oral health) compared to anxious females
(61.1% reported very bad oral health). More anxious
(MDAS > 19) females (69.6%) than anxious males (41.2%)
reported going to the dentist regularly.

Chi-square tests of independence were used to test the
proportion of traumatic experiences in the high and low
dental anxiety groups and the strength of the associations
between the two (Table 3). There were significant differ-
ences in dental anxiety for all the traumatic events, and
the effect sizes were small and highest for traumatic and/
or painful dental experiences (phi=0.18).

Predicting dental anxiety from PTEs

The results of this analysis are given in Tables 4 and 5.
The control variables entered in steps 1 and 2 in Table 5
explained most of the variance in dental anxiety (23.1%).
In the final model, the only PTE entered in step 3 that
remained a significant contributor to the model was
sexual abuse; B=0.220, SE=0.086, f=0.017, p=0.011.
All the control measures entered in the two first stages
remained statistically significant (p <0.001).
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Table 2 The distribution of low and high dental anxiety in key variables

Variable N % Low dental anxiety % High dental anxiety x> PHIP
Sex

Female (0) 10,583 52 66.6 47.63* —0.05
Male (1) 9614 48 334

Total count 20,197 19,614 583

Current mental health symptoms

HSCL<1.84 17,729 91.8 75.7 170.74* 0.09
HSCL>1.85 1686 82 243

Total count 19,415 18,867 548

Avoidance®

Never, only for acute problems (0) 1984 9.0 399 602.69% 017
Goes regularly (1) 18,160 91 60.1

Total count 20,144 19,565 579

Oral health?

Excellent (0) 3022 88.1 283 323.69* 0.31
Very bad (1) 484 11.9 717

Total count 3506 3393 113

Frequency of high (> 19) and low (< 19) dental anxiety scores (MDAS) according to sex, mental health symptoms, dental attendance (avoidance) and oral health
2 Yates' correction for continuity; Chi-square test of independence
b Phi coefficient (effect size: 0.10 for small effect, 0.30 for medium effect, 0.50 for large effect [Cohen’s criteria 1988])

Do you go to the dentist/experience dental care regularly? 0=no, never or only for acute problems 1 =yes, often, yearly, every other year or less than once every
two years

4 Comparing high and low evaluations of one’s own oral health
*p<0.01

Table 3 The proportion of reported PTEs in the high and low dental anxiety groups

Trauma MDAS > 19 MDAS <19 Ve Phi® OR 95% Cl

Any trauma 823 514 212.23* 0.10 44 3.54-5.44
Dental trauma*“ 69.0 22.7 660.49* 0.18 7.6 6.32-9.04
Sexual abuse® 20.8 92 85.21% 0.07 26 2.09-3.16
Violence® 264 15.2 53.60* 0.05 2.0 1.66-2.42
BuIIyingf 321 211 39.77* 0.05 1.8 1.48-2.11
Witness? 16.6 9.1 37.39% 0.04 2.0 1.60-2.50
Medical trauma” 206 10.6 57.38% 0.05 22 1.78-2.69
Failure of care' 13.0 6.7 3458* 0.04 2.1 1.64-2.69

The proportion of reported PTEs in the high and low dental anxiety groups and the strength of the associations (odds ratios) between traumatic events and anxiety
level

*p<0.01

2 Yates' correction for continuity; Chi-square tests of independence

b Phi coefficient [effect size: 0.10 for small effect, 0.30 for medium effect, 0.50 for large effect (Cohen’s criteria 1988)]

€ Received painful or terrifying medical treatment at the dentist

9 Been exposed to sexual abuse, i.e. sexual actions against your will

€ Been exposed to violence (for example, hit, kicked, beaten, robbed or threatened with a firearm)

fBeen called negative things, marginalised, threatened or bullied by schoolmates, fellow students or coworkers over a long period of time
9 Witnessed someone close to you being exposed to violence or sexual abuse

P Received painful medical treatment when hospitalised due to sickness or serious injury

" Failure of care in childhood, i.e. not having received the necessities of food, clothing, protection and care/love from parents/caregivers
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Table 4 Model summary of the hierarchical regression analysis
with the MDAS as the dependent variable

AF(df1,df2) AR?
Model 1 646.68* (2,19012) 0.06
Model 2 1374.83% (3,19009) 017
Model 3 8.63* (6,19003) <0.01
Model 4 341.72*(1,19002) 0.01
*p<0.01

As it is well known that experiencing traumatic events
may increase the risk of mental health symptoms [59, 60],
and that there is a relationship between mental health
symptoms and dental anxiety [11, 61], the mediating
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effect of mental health symptoms was investigated in
three separate simple mediation models. The predictor
variables of sexual abuse, childhood neglect and trau-
matic medical treatment in the hospital were tested with
the HSCL-10 as the mediator and the MDAS as the out-
come (Fig. 2). All the other covariates from the regression
model were included in these analyses. Mental health
symptoms mediated the effect of the three PTEs inves-
tigated, but sexual abuse had a larger direct effect on
dental anxiety than an indirect one, hence the continued
significant effect in our hierarchical regression model.
The effects of childhood neglect and traumatic medical
treatment were fully mediated through current mental
health symptoms (HSCL-10) (Fig. 2).

Table 5 Hierarchical regression with the MDAS as the dependent variable

B SEB' Sig.! C195%'

Lower Upper
Step 1
Constant 9.58 0.07 <001 945 9.72
Sex —1.08 0.05 —0.14 <001 —1.18 —097
Age —036 001 0.20 <001 —038 —034
Step 2
Constant 11.38 0.14 <001 11.10 11.67
%0ral health —067 0.03 —0.16 <001 —073 —061
PAvoidance 191 0.12 0.15 <001 167 2.15
“Pain dentist 2.55 0.07 030 <001 24 267
Step 3
Constant 11.20 0.15 <001 10.91 1149
INeglect 0.23 0.11 0.02 0.04" 001 045
“Violence 001 0.08 0.00 0.88 —0.15 0.17
fSexual abuse 038 0.10 0.03 <0.01 0.19 0.58
9Bullying 0.09 0.07 001 022 —005 022
PWitness 0.09 0.10 0.01 039 —0.12 0.28
'Hospital pain 021 0.09 0.02 0.03" 0.04 041
Step 4
Constant 936 0.18 <001 898 9.73
JHSCL-10 125 0.09 0.13 <001 1.09 142

' Confidence intervals (Cl) and standard errors (SE) are based on 1000 bias-corrected and accelerated bootstrap samples

"Lost their significant contribution in the last model (see figure on mediation)

2 Self-reported oral health (Likert format)

b Avoidance: 0 =goes regularly to the dentist, 1 =never goes or only for acute dental pain

€ Received painful or terrifying medical treatment at the dentist

9 Failure of care in childhood, i.e. not having received the necessities of food, clothing, protection and care/love from parents/caregivers

€ Been exposed to violence (for example, hit, kicked, beaten, robbed or threatened with a firearm)

fBeen exposed to sexual abuse, i.e. sexual actions against your will

9 Been called negative things, marginalised, threatened or bullied by schoolmates, fellow students or coworkers over a long period of time

P Witnessed someone close to you being exposed to violence or sexual abuse

i Received painful medical treatment when hospitalised due to sickness or serious injury

J Hopkins Symptom Checklist: current mental health symptoms



Nermo et al. BMC Oral Health (2021) 21:600

Page 9 of 13

Experienced sexual
abuse,

Childhood neglect,

|

[

| Traumatic medical

| treatment in hospital |
. J/

M = Current psychological
distress (HSCL-10)

Indirect effects

b=10.16,95% CI [0.12, 0.19]
b=0.25 95% CI [0.20, 0.30]
X= ) b=0.15,95% CI[0.12, 0.19]

I

Direct effects

E b=0.22,95% CI [0.05, 0.40]
b=-0.02,95% CI [-0.21, 0.18]
b=10.06, 95% CI [-0.09, 0.21]

Fig. 2 Mediation analyses. Legend Analyses of how the HSCL-10 mediates the effect of three potential traumatic life events on dental anxiety scores
using the PROCESS macro in SPSS. The figure contains three analyses that are distinguished through both colour coding and the use of bold and
italic text formatting. All events are mediated through the HSCL-10 (indirect effect), but only sexual abuse continues to have a significant direct
effect on dental anxiety when accounting for the effect of mediation through the HSCL-10

Y = Dental
anxiety
(MDAS)

J

Discussion

To our knowledge, this is the first study to investigate the
association between dental anxiety and PTEs while con-
sidering mental health symptoms and self-reported oral
health.

The present study investigated dental anxiety in the 7th
wave of the Tromse Study (>40 years old), and in accord-
ance with the specific aims, this population expressed a
lower prevalence of dental anxiety than expected [9, 11,
13, 16, 62]; however, this study confirmed previously
reported associations between dental anxiety and sex,
age, dental attendance, previously traumatic or painful
dental treatments and oral health [13, 16, 20, 63].

This study also found that the following PTEs outside
the dental setting had a significant impact on our hier-
archical regression model at the stage they were entered:
sexual abuse, painful or scary medical treatment at the
hospital and childhood neglect. Of these, only sexual
abuse remained a significant predictor after controlling
for current mental health symptoms. Furthermore, the
mediation analysis provided evidence that current men-
tal health symptoms seem to mediate the effect of trau-
matic or painful medical treatment in hospital, sexual
abuse and neglect in childhood on dental anxiety. How-
ever, sexual abuse was only partially mediated.

The change in R-squared in step 3 in the hierarchical
model (Table 4) is low. PTEs by themselves do not gen-
erate precise predictions of dental anxiety scores. While

trauma history can be highly relevant in many clinical
cases of severe dental anxiety, it does not account for
the variance across all levels of dental anxiety in a gen-
eral population. The items display a poor fit to the model,
probably due to the systematic differences between the
observations and the predicted values. The individual
response depends on the severity of the event, the devel-
opmental level at the time of trauma, prior and subse-
quent life events, biological and social factors [64], none
of which is accounted for in this model. An individual’s
response to a PTE is as important as the event itself.
Hence, the statistically significant associations are not
negligible in the clinical understanding of highly dentally
anxious individuals with a trauma history, despite the low
R-squared value in the regression model.

The experiences of sexual abuse appear to impact den-
tal anxiety in individuals irrespective of whether the
same individuals are experiencing generalised mental
health problems (depression, anxiety). This could point to
sexual abuse experiences being somehow directly condi-
tional on dental anxiety [42] and clarify the lack of con-
scious awareness of the link between sexual abuse and
dental anxiety, which might be evident in some survivors
of sexual abuse [40]. Evidence shows that many aspects
of dental treatment can trigger memories and flashbacks
from sexual abuse within the concept of trauma coupling
[42, 50, 65]. Crossing lines of intimacy in the dental set-
ting can be difficult in itself, but the oral cavity may have
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been violated directly, which could make the dental set-
ting even more challenging [40, 66]. Remaining motion-
less, not having the ability to speak and not seeing what
the dentist is doing may echo feelings of loss of control
and being violated all over again [51, 65, 66]. The dental
personnel’s reassurances can also trigger memories since
perpetrators often do this as well as a means of justify-
ing their actions or controlling the situation. This might
include telling victims to keep calm, that it will not hurt
and that it will be over soon [67].

The regression analysis underlines the importance of
traumatic dental treatment, oral health and the avoidance
of dental treatment as predictors of dental anxiety. How-
ever, it is worth noting that most of the variance in dental
anxiety is unaccounted for in this model, which points to
the fact that there is more to explaining variance in den-
tal anxiety than the factors included in the current model.
One aspect that was not controlled for was personality
factors, such as neuroticism. Neuroticism is considered
to impact health in general [68] and dental anxiety spe-
cifically [12, 61]. Another factor not considered was oral
health-related quality of life, which evidence shows is
often impaired in dentally anxious individuals [69]. Oral
health affected by dental anxiety and subsequent avoid-
ance behaviour may affect the oral health-related quality
of life and lead to social isolation and the presentation of
symptoms related to depression and general anxiety [70,
71]. The socioeconomic variables (education and income)
were left out of the regression analysis due to their lack of
significant impact in the first trial model (not reported).
However, it is known that socioeconomic status impacts
oral health [72], and there is evidence that social class
affects communication and trust in the patient-caregiver
relationship [73]. Dental anxiety has a multifactorial aeti-
ology; hence, effect sizes for the single variables are not
expected to be high. Identifying these variables is impor-
tant, but they must be considered part of a set of variables
to understand the clinical variations in the population.

The avoidance of dental treatment is much more preva-
lent among anxious individuals compared to the rest of
the population. Still, 60% of the dentally anxious partici-
pants reported going regularly to the dentist, and 89.8%
of all the participants in this study reported a regular
attendance pattern. Individuals with a dental phobia who
chose not to participate in this study would probably be
more inclined to use avoidance as a strategy than the
phobic participants, which would influence the reported
attendance pattern. Note that the reporting of regu-
lar dental treatment includes the option "less than once
every two years", an alternative that could be considered
to be more irregular.

There is some controversy in terms of performing
mediation analyses on cross-sectional data since the
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order of occurrence of reported measures is unknown
in an individual’s life. The HSCL-10 measures current
symptoms (the last two weeks), and it is reasonable to
assume that PTEs most likely happened sometime pre-
vious to the last two weeks in these types of studies.
Similarly, the MDAS is also a current measure, making it
impossible to pinpoint the onset of dental anxiety in the
past. Even though the order of events can be stipulated or
hypothesised, causal effects cannot be ascertained, and
the direction of correlation in the mediation analyses is
probably, to some extent, bidirectional. Current mental
health symptoms might affect reported PTEs [74], and
high dental anxiety could influence current mental health
symptoms. Nevertheless, there is a well-documented
link between traumatic life events and mental health. It
could be argued that some traumatic life events might
affect dental anxiety as a result of causing increased
vulnerability in an individual. That is, the psychological
consequences of traumatic experiences might increase
susceptibility to dental anxiety and poorer oral health.

There was a low prevalence of highly anxious partici-
pants in this study compared to previous investigations,
as only 2.9% of the participants scored over the cut-off
value of 19 for high dental anxiety. This could be inter-
preted as a result of a continuous decline in dental anxi-
ety in the adult population [13] or reflect differences in
the measures used to classify high dental anxiety. Still,
the possibility of issues with the representativeness of
individuals with high dental anxiety in the study popu-
lation cannot be ruled out, especially considering that
some of the participants were to undergo a thorough
clinical dental examination. This could, to some extent,
hinder recruitment among highly dentally anxious indi-
viduals due to the avoidance behaviour that characterises
the phobic disorder [75]. This is the obvious pitfall of all
population studies in the field. However, the question-
naire data used were collected independently of the den-
tal examination, so the dentally anxious could participate
in the study while declining the oral examination. Also, if
considering the possible bias of representativeness, it can
be inferred that the associations in all the bivariate analy-
ses are supported by the existing literature, and includ-
ing a larger portion of dentally anxious individuals would
probably enhance rather than lower the effect sizes of the
correlations observed.

Self-reported measures without any clinical markers
are problematic and can give rise to bias. Mapping of past
life trauma has uncertainties that affect the validity and
reliability of PTEs. It could threaten the validity due to
labelling and self-definition issues or reporting impedi-
ments tied to stigma and shame [76]. Memory deficits
ranging from incomplete recall to psychogenic amnesia
(dissociative amnesia, blocking out certain information)
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also threaten the validity and reliability of reporting
PTEs. However, self-reports of abuse and neglect tend to
be stable over time, and because the influences on mem-
ory serve mainly to inhibit recall or disclosure, it seems
fair to conclude that reports confirming events should be
given more weight than negative reports [77].

Conclusion

The findings of this study show that survivors of sexual
abuse can experience challenges in terms of receiving
dental treatment regardless of whether their history of
sexual abuse affects their current mental health status.
Dental personnel should integrate this knowledge into
their daily practices, recognise signs of sexual abuse,
avoid re-traumatisation and refer patients to specialists
in the field.

Abbreviations

PTE: Potentially traumatic event; MDAS: Modified dental anxiety scale; PTSD:
Posttraumatic stress disorder; HSCL-10: Hopkins symptom checklist; SPSS: IBM
statistical package for the social sciences.

Acknowledgements
The publication charges for this article have been funded by a grant from the
publication fund of UiT The Arctic University of Norway.

Authors’ contributions

HN as first author, contributed in planning the study, performed all statistical
analyses, drafted and wrote the manuscript. J-AKJ planned the study, con-
tributed in statistical analyses, interpretations of data, contributed in writing
and substantively revised the manuscript. TW contributed in planning the
study, contributed in writing and substantively revised the manuscript. KR
contributed with the statistical analyses, interpretation of data and revised
the manuscript. CEAW contributed in the conception of the study and revised
the manuscript. JT contributed in the conception of the study and revised the
manuscript. All authors have read and approved the final manuscript.

Funding
The Norwegian Directorate of Health, through Troms and Finnmark County.

Availability of data and materials

Researchers affiliated with approved research institutions can apply for access
to research of the Tromse Study’s material, available from The Tromse Study
[https://uit.no/research/tromsostudy]. All projects applying for data in the
Tromsg study must have their own approval from the Regional ethics com-
mittee (REK).

Declarations

Ethics approval and consent to participate

All participants gave written consent. The Regional Committee of Medical and
Health Research Ethics (reference number 2018/1352/REK nord) approved the
present study in July 2018.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
'The Public Dental Health Service Competence Center of Northern Norway,
Tromsg, Norway. 2Department of Clinical Dentistry, Faculty of Health Sciences,

Page 11 of 13

UiT The Arctic University of Norway, 9037 Tromsg, Norway. >Department

of Pediatric Dentistry and Behavioural Science, University of Oslo, Oslo, Nor-
way. “Department of Psychology, UiT The Arctic University of Norway, Tromsg,
Norway. >Centre for Crisis Psychology, Faculty of Psychology, University of Ber-
gen, Bergen, Norway. °Department of Clinical Dentistry, Faculty of Health
Sciences, UiT The Arctic University of Norway, Tromsa, Norway.

Received: 15 April 2021 Accepted: 11 November 2021
Published online: 23 November 2021

References

1. Hill KB, Chadwick B, Freeman R, O'Sullivan |, Murray JJ. Adult Dental
Health Survey 2009: relationships between dental attendance patterns,
oral health behaviour and the current barriers to dental care. Br Dent J.
2013;214:25.

2. Schuller AA, Willumsen T, Holst D. Are there differences in oral health and
oral health behavior between individuals with high and low dental fear?
Community Dent Oral Epidemiol. 2003;31(2):116-21.

3. Armfield JM. Predicting dental avoidance among dentally fearful Austral-
ian adults. Eur J Oral Sci. 2013;121(32):240-6.

4. Abrahamsson KH, Berggren U, Hakeberg M, Carlsson SG. Phobic avoid-
ance and regular dental care in fearful dental patients: a comparative
study. Acta Odontol Scand. 2001;59(5):273-9.

5. DelJongh A, Fransen J, Oosterink-Wubbe F, Aartman |. Psychological
trauma exposure and trauma symptoms among individuals with high
and low levels of dental anxiety. Eur J Oral Sci. 2006;114:286-92.

6. De Jongh A, Aartman IHA, Brand N. Trauma-related phenomena in anx-
jous dental patients. Community Dent Oral Epidemiol. 2003;31(1):52-8.

7. Hakeberg M, Wide U. General and oral health problems among adults
with focus on dentally anxious individuals. Int Dent J. 2018;68(6):405-10.

8. Vermaire JH, De Jongh A, Aartman IHA. Dental anxiety and quality
of life: the effect of dental treatment. Commun Dent Oral Epidemiol.
2008;36(5):409-16.

9. GislerV, Bassetti R, Mericske-Stern R, Bayer S, Enkling N. A cross-sectional
analysis of the prevalence of dental anxiety and its relation to the oral
health-related quality of life in patients with dental treatment needs at a
university clinic in Switzerland. Gerodontology. 2012;29(2):€290-296.

10. Svensson L, Hakeberg M, Wide U. Dental pain and oral health-related
quality of life in individuals with severe dental anxiety. Acta Odontol
Scand. 2018;76(6):401-6.

11. Pohjola V, Mattila AK, Joukamaa M, Lahti S. Anxiety and depressive
disorders and dental fear among adults in Finland. Eur J Oral Sci.
2011;119(1):55-60.

12. Halonen H, Salo T, Hakko H, Rasanen P. Association of dental anxiety to
personality traits in a general population sample of Finnish University
students. Acta Odontol Scand. 2012;70(2):96-100.

13. Svensson L, Hakeberg M, Boman UW. Dental anxiety, concomitant fac-
tors and change in prevalence over 50 years. Community Dent Health.
2016;33(2):121-6.

14. Humphris GM, Freeman R, Campbell J, Tuutti H, D'Souza V. Further evi-
dence for the reliability and validity of the modified dental anxiety scale.
Int Dent J. 2000;50(6):367-70.

15. Humphris GM, Dyer TA, Robinson PG. The modified dental anxiety scale:
UK general public population norms in 2008 with further psychometrics
and effects of age. BMC Oral Health. 2009;9(1):20.

16. CarlssonV, Hakeberg M, Wide Boman U. Associations between dental
anxiety, sense of coherence, oral health-related quality of life and health
behaviour—a national Swedish cross-sectional survey. BMC Oral Health.
2015;15:100.

17. Halonen H, Salo T, Hakko H, Résdnen P. The association between dental
anxiety, general clinical anxiety and depression among Finnish University
Students. Oral Health Prev Dent. 2014;13(2):320-5.

18. Bell RA, Arcury TA, Anderson AM, Chen HY, Savoca MR, Gilbert GH,
Quandt SA. Dental anxiety and oral health outcomes among rural older
adults. J Public Health Dent. 2012;72(1):53-9.

19. Nicolas E, Collado V, Faulks D, Bullier B, Hennequin M. A national cross-
sectional survey of dental anxiety in the French adult population. BMC
Oral Health. 2007;7(1):1-7.


https://uit.no/research/tromsostudy

Nermo et al. BMC Oral Health

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

(2021) 21:600

Hagglin C, Berggren U, Hakeberg M, Ahlgwist M. Dental anxiety among
middle-aged and elderly women in Sweden. A study of oral state,
utilisation of dental services and concomitant factors. Gerodontology.
1996;13(1):25-34.

De Jongh A, Muris P, Horst GT, Duyx MPMA. Acquisition and maintenance
of dental anxiety: the role of conditioning experiences and cognitive
factors. Behav Res Ther. 1995;33(2):205-10.

Oosterink FMD, de Jongh A, Aartman IHA. Negative events and their
potential risk of precipitating pathological forms of dental anxiety. J Anxi-
ety Disord. 2009;23(4):451-7.

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

Rachman S. The conditioning theory of fearacquisition: a critical examina-
tion. Behav Res Ther. 1977;15(5):375-87.

Greve W, Staudinger UM. Resilience in later adulthood and old age:
resources and potentials for successful aging. New York: Wiley; 2006.
Carter AE, Carter G, Boschen M, AlShwaimi E, George R. Pathways of fear
and anxiety in dentistry: a review. World J Clin Cases. 2014;2(11):642-53.
Locker D, Shapiro D, Liddell A. Negative dental experiences and their
relationship to dental anxiety. Community Dent Health. 1996;13(2):86-92.
Maggirias J, Locker D. Five-year incidence of dental anxiety in an adult
population. Community Dent Health. 2002;19(3):173-9.

Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards

V, Koss MP, Marks JS. Relationship of childhood abuse and household
dysfunction to many of the leading causes of death in adults: the adverse
childhood experiences (ACE) study. Am J Prev Med. 1998;14(4):245-58.
Hughes K, Bellis MA, Hardcastle KA, Sethi D, Butchart A, Mikton C, Jones
L, Dunne MP.The effect of multiple adverse childhood experiences on
health: a systematic review and meta-analysis. Lancet Public Health.
2017;2(8):356-66.

Kirkengen AL, Lygre H. Exploring the relationship between childhood
adversity and oral health: an anecdotal approach and integrative view.
Med Hypotheses. 2015;85(2):134-40.

Beasley M, Thompson T, Davidson J. Resilience in response to life stress:
the effects of coping style and cognitive hardiness. Pers Indiv Differ.
2003;34(1):77-95.

Jongh A, Aartman IHA, Brand N. Trauma-related phenomena in anxious
dental patients. Commun Dent Oral Epidemiol. 2003;31(1):52-8.

Benjet C, Bromet E, Karam EG, Kessler RC, McLaughlin KA, Ruscio AM,
Shahly V, Stein DJ, Petukhova M, Hill E, et al. The epidemiology of trau-
matic event exposure worldwide: results from the World Mental Health
Survey Consortium. Psychol Med. 2016;46(2):327-43.

Heir T, Bonsaksen T, Grimholt T, Ekeberg @, Skogstad L, Lerdal A, Schou-
Bredal I. Serious life events and post-traumatic stress disorder in the
Norwegian population. BJPsych Open. 2019;5(5):e82.

Mauritz MW, Goossens PJJ, Draijer N, van Achterberg T. Prevalence of
interpersonal trauma exposure and trauma-related disorders in severe
mental illness. Eur J Psychotraumatol. 2013. https://doi.org/10.3402/ejpt.
v3404i3400.19985.

Humphris G, King K. The prevalence of dental anxiety across previous
distressing experiences. J Anxiety Disord. 2011;25(2):232-6.

Hagqvist O, Tolvanen M, Rantavuori K, Karlsson L, Karlsson H, Lahti S.
Dental fear and previous childhood traumatic experiences, life events,
and parental bonding. Eur J Oral Sci. 2015;123(2):96-101.

Hayvik AC, Lie B, Willumsen T. Dental anxiety in relation to torture experi-
ences and symptoms of post-traumatic stress disorder. Eur J Oral Sci.
2019;127(1):65-71.

Willumsen T. Dental fear in sexually abused women. Eur J Oral Sci.
2001;109(5):291-6.

Briere J, Elliott DM. Prevalence and psychological sequelae of self-
reported childhood physical and sexual abuse in a general population
sample of men and women. Child Abuse Negl. 2003;27(10):1205-22.
Fredriksen TV, Seftestad S, Kranstad V, Willumsen T. Preparing for attack
and recovering from battle: understanding child sexual abuse survivors’
experiences of dental treatment. Community Dent Oral Epidemiol.
2020;48(4):317-27.

MacMillan HL, Fleming JE, Streiner DL, Lin E, Boyle MH, Jamieson E,
Duku EK, Walsh CA, Wong MY-Y, Beardslee WR. Childhood abuse and
lifetime psychopathology in a community sample. Am J Psychiatry.
2001;158(11):1878-83.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Page 12 of 13

Mullen PE, Martin JL, Anderson JC, Romans SE, Herbison GP. Child-

hood sexual abuse and mental health in adult life. Br J Psychiatry.
1993;163:721-721.

van der Stouwe ECD, Groenewold NA, Bos EH, de Jonge P, Wichers

M, Booij SH. How to assess negative affective reactivity to daily life

stress in depressed and nondepressed individuals? Psychiatry Res.
2019;279:259-66.

Nermo H, Willumsen T, Johnsen J-AK. Changes in dental anxiety among
15- to 21-year-olds. A 2-year longitudinal analysis based on the Tromse
study: fit futures. Community Dent Oral Epidemiol. 2019;47(2):127-33.
Carey JA, Madill A, Manogue M. Communications skills in dental educa-
tion: a systematic research review. Eur J Dent Educ. 2010;14(2):69-78.
Rouse RA, Hamilton MA. Dentists'technical competence, communica-
tion, and personality as predictors of dental patient anxiety. J Behav Med.
1990;13(3):307-19.

Auerbach SM, Martelli MF, Mercuri LG. Anxiety, information, interpersonal
impacts, and adjustment to a stressful health care situation. J Pers Soc
Psychol. 1983;44(6):1284-96.

Kranstad V, Seftestad S, Fredriksen TV, Willumsen T. Being considerate
every step of the way: a qualitative study analysing trauma-sensitive
dental treatment for childhood sexual abuse survivors. Eur J Oral Sci.
2019;127:539-46.

Wolf E, McCarthy E, Priebe G. Dental care—an emotional and physical
challenge for the sexually abused. Eur J Oral Sci. 2020;128(4):317-24.
Jacobsen BK, Eggen AE, Mathiesen EB, Wilsgaard T, Njelstad I. Cohort
profile: the Tromse Study. Int J Epidemiol. 2011;41(4):961-7.

The Tromsg Study 7. https://uit.no/research/tromsostudy

Strand BH, Dalgard OS, Tambs K, Rognerud M. Measuring the men-

tal health status of the Norwegian population: a comparison of the
instruments SCL-25, SCL-10, SCL-5 and MHI-5 (SF-36). Nord J Psychiatry.
2003;57(2):113.

Stensland S@, Dyb G, Thoresen S, Wentzel-Larsen T, Zwart J-A. Potentially
traumatic interpersonal events, psychological distress and recurrent
headache in a population-based cohort of adolescents: the HUNT study.
BMJ Open. 2013;3(7):2002997.

QOosterink FMD, De Jongh A, Hoogstraten J, Aartman IHA. The level

of exposure-dental experiences questionnaire (LOE-DEQ): a measure

of severity of exposure to distressing dental events. Eur J Oral Sci.
2008;116(4):353-61.

Hayes AF. Introduction to mediation, moderation, and conditional
process analysis: a regression-based approach. New York: Guilford Publi-
cations; 2017.

Freeman R, Clarke H, Humphris G. Conversion tables for the corah and
modified dental anxiety scales. Community Dent Health. 2007;24(1):49.
Perkonigg A, Kessler RC, Storz S, Wittchen H-U. Traumatic events and
post-traumatic stress disorder in the community: prevalence, risk factors
and comorbidity. Acta Psychiatr Scand. 2000;101(1):46-59.

Perkonigg A, Pfister H, Stein MB, Hofler M, Lieb R, Maercker A, Wittchen
H-C. Longitudinal course of posttraumatic stress disorder and posttrau-
matic stress disorder symptoms in a community sample of adolescents
and young adults. Am J Psychiatry. 2005;162(7):1320-7.

Hagglin C, Hakeberg M, Hallstrom T, Berggren U, Larsson L, Waern M, Péls-
son S, Skoog I. Dental anxiety in relation to mental health and personality
factors. Eur J Oral Sci. 2001;109(1):27-33.

King K, Humphris G. Evidence to confirm the cut-off for screening
dental phobia using the modified dental anxiety scale. Soc Sci Dent.
2010;1(1):21-8.

Agdal LM, Raadal M, Skaret E, Kvale G. Oral health and oral treatment
needs in patients fulfilling the DSM-IV criteria for dental phobia: possible
influence on the outcome of cognitive behavioral therapy. Acta Odontol
Scand. 2008;66(1):1-6.

Carlson EB, Dalenberg CJ. A conceptual framework for the impact of
traumatic experiences. Trauma Violence Abuse. 2000;1(1):4-28.

Leeners B, Stiller R, Block E, Gorres G, Imthurn B, Rath W. Consequences
of childhood sexual abuse experiences on dental care. J Psychosom Res.
2007,62(5):581-8.

Larijani HH, Guggisberg M. Improving clinical practice: what dentists
need to know about the association between dental fear and a history of
sexual violence victimisation. Int J Dent. 2015;2015:452814.

Berliner L, Conte JR. The process of victimization: the victims' perspective.
Child Abuse Negl. 1990;14(1):29-40.


https://doi.org/10.3402/ejpt.v3404i3400.19985
https://doi.org/10.3402/ejpt.v3404i3400.19985
https://uit.no/research/tromsostudy

Nermo et al. BMC Oral Health

68.

69.

70.

71

72.

73.

(2021) 21:600

Lahey BB. Public health significance of neuroticism. Am Psychol.
2009;64(4):241-56.

Mehrstedt M, John MT, Ténnies S, Micheelis W. Oral health-related quality
of life in patients with dental anxiety. Community Dent Oral Epidemiol.
2007,35(5):357-63.

Crofts-Barnes NP, Brough E, Wilson KE, Beddis AJ, Girdler NM. Anxiety and
quality of life in phobic dental patients. J Dent Res. 2010;89(3):302-6.
Henning Abrahamsson K, Berggren U, Carlsson SG. Psychosocial aspects
of dental and general fears in dental phobic patients. Acta Odontol
Scand. 2009;58(1):37-43.

Oscarson N, Espelid |, Jonsson B. Is caries equally distributed in adults? A
population-based cross-sectional study in Norway—the TOHNN-study.
Acta Odontol Scand. 2017;75(8):557-63.

Yuan S, Freeman R, Hill K, Newton T, Humphris G. Communication, trust
and dental anxiety: a person-centred approach for dental attendance
behaviours. Dent J. 2020;8(4):118.

74.

75.

76.

77.

Page 13 of 13

Sheikh MA. Coloring of the past via respondent’s current psychological
state, mediation, and the association between childhood disadvantage
and morbidity in adulthood. J Psychiatr Res. 2018;103:173-81.

American psychiatric association: Diagnostic and statistical manual of
mental disorders: DSM-5, 5th edn. Washington, DC; 2013.

Stoltenborgh M, van ljizendoorn MH, Euser EM, Bakermans-Kranenburg
MJ. A global perspective on child sexual abuse: meta-analysis of preva-
lence around the world. Child Maltreat. 2011;16(2):79-101.

Brewin CR, Andrews B, Gotlib IH. Psychopathology and early experience:
a reappraisal of retrospective reports. Psychol Bull. 1993;113(1):82-98.

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

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Dental anxiety and potentially traumatic events: a cross-sectional study based on the Tromsø Study—Tromsø 7
	Abstract 
	Objective: 
	Method: 
	Results: 
	Conclusions: 

	Background
	Dental anxiety: prevalence, severity, aetiology
	Potentially traumatic events
	PTEs and dental anxiety

	Method
	Study population and design: the Tromsø Study

	Measures
	Age, ethnicity, household income and education
	Dental anxiety
	Current mental health symptoms
	Oral health
	Avoidance
	Potentially traumatic events (PTEs)

	Analyses
	Results
	Associations of dental anxiety with age, education, income and oral health
	Predicting dental anxiety from PTEs

	Discussion
	Conclusion
	Acknowledgements
	References


