UiT The Arctic University of Norway

Faculty of Health Sciences, Department of Clinical Dentistry

Dental anxiety in adolescents and adults

Epidemiological studies based on the Tromsg Study 7 and Fit Futures 1 & 2

Hege Nermo

A dissertation for the degree of Philosophiae Doctor — June [2021]




Contents

ABBREVIATIONS . ...ttt ettt b e e e be e e e e beesnne s 5
ACKNOWLEDGEMENTS ...ttt neesene s 7
PREFAGCE ...ttt b e e b e r e 9
LIST OF PAPERS ... 11
ABSTRACT ettt e e R nes 13
1 INTRODUCTION .. .ottt ettt st e b sae e beesnee s 15
OFal NEAITN ... 16
Oral health-related quality OF life .......c.ccoveiiiii e 18
Oral health DENAVIOU ..........coiiiiiiiic e 18
DENLAI ANXIELY ...o.vieiecie ettt et e st et e e et e e s be e teena e reeneenes 19
Definition of dental anxiety and clinical characterisation............ccccccoocvviviieniiinnneninne 19
PIEVAIBNCE ... bbbttt 20
Aetiology, risk factors, and the onset of dental anXiety ........cccccvvvvviieveiieneenise e 21
PN .t b et 22
Maintenance of dental ANXIELY ........ccciviii i e 23
Treatment Of dental ANXIELY........cc.ooviii i 26
MENTAL NEAITN ... s 27
Potentially traumMatiC BVENTS .......c.ooiiiiiiie e 28
(I T TP PP PP PP PROTRPRPTURPPROS 28
TRAUMALIC BVEINTS ...ttt ettt b e 28

Y L - T TSP 32
Adolescence and young adulthood............cooiiiiiiiiiciie e 32
RATIONAIE. ... bbb bbbt 35
AATIMIS bbb bR R bR R bbb bbbt r e 36

2  MATERIALS AND METHODS ...ttt ettt 37
The Norwegian Dental Health SErviCes ..........coovoiviiiiiiii e 37
Dental health care for children and adolesCence ..., 37
Dental health care for adUltS............ooo i 37
Study design and POPUIALIONS............oiveiiiieiiee e 38
PAPEE | e br e are s 38
PAPEE T] e are s 38



o 101 g | I PP PTUUPROPPRTUP 41

Clinical XaAMINATION ......ccviiiieei e 41
VAETADIES. ... 42
OULCOME VAITADIE ... 42
Independent VariableS..........oov i 43

Data analysis and statistical MethOdS ..........coiveiiiiiie s 46

o 101 o PP PTUPPROPPRTUP 46
PAPEE Tl e a e nra s 46

o 101 g I I PR PPRSUPRUP 47
Missing data and 10SS t0 FOHOW-UP .......ccviiiiiiiiee e, 47
B CS bbb 50

3 SUMMARY OF RESULTS ...ttt 51
o 101 g PSPPI 51

o 10 1= g | PO PR TP 52

o 101 g I I PSPPI 53

4 GENERAL DISCUSSION......coiiiiiitiiiiteitie ittt sttt sttt 55
Prevalence of dental QNXIELY .........cooiiiiiiiiiiieee e 55

Oral NEAITN ... 55
Mental NEAITN ..o e 59
Potentially traumatiC EVENTS .........couviiiiiee e 59
Methodological CONSIAEIAtiONS ...........cceeiieiiiieie e 63
Ethical CONSIAEIAIONS ........eoiiiiiiee s 70

5 CONCLUSIONS ...t sttt sbe et e st eebeesneeebeesneens 73
ClINICAl IMPHCALIONS .....eeiiieciic et eenaeesrae s 74

6 FUTURE PERSPECTIVES ... 75
REFERENGCES ... .ottt ettt et e e et e e beeanne e 76



List of Tables

Table 1. List of variables in Paper I — T ... 42
Table 2. List of statistical methods used in Paper I — Hl..........coooiiiiiiiinieee, 46
Table 3. Baseline characteristics of the adolescents that followed the study and lost to follow-
] PP P RO UR PPN 48
Table 4. Missing values IN PapPer T .........coooiiiie e 49
Table 5. Participation in the Tromsg Study 7, 2015-16 .......cccccveriiiininiiiie e 65

List of Figures

Figure 1. Theoretical interconnected concepts explored in this thesis..........c.ccccvveviiiciveneane. 16
Figure 2. The vicious cycle of dental anxiety, Berggren 1984 (120).......c.cccceevevvervieevnernenne. 25
Figure 3. Flowchart of the study participants in Fit Futures 1 and 2, The Tromsg Study,

2010/2011 (PAPEE 1 & 1) cuvviiiiieieie ettt en s 40

Figure 4. The independent variables in the logistic regression model, lines indicating a
significant association with dental anxiety, a variant of Figure 3 from the published Paper | 52
Figure 5. Mediation analyses of how current psychological distress mediates the effect of

three PTEs on dental anxiety score from Paper I ............coo oo 54
Figure 6. Possible outcomes of dental caries experiences in youth, a conceptual model, Figure
K T o 1= OSSPSR 58
Figure 7. Sexual abuse maintained a significant direct impact on dental anxiety when

accounting for the effect of mediation through mental health symptoms............c..cccoeenenen. 61






ABBREVIATIONS
Bll
BOP
CBT
DAS
Cl
Df

DMF(T or S)

FF1
FF2
HSCL
IQR
MCAR
MDAS
MEG
NOK
PTE
PTSD

REC

SD

Blood-injection-injury
Bleeding on probing
Cognitive Behaviour Therapy
Corah’s Dental Anxiety Scale
Confidence Interval

Degrees of freedom

Decayed, Missing, Filled (Teeth or

Surfaces)

Fit Futures 1

Fit Futures 2

Hopkins Symptom Check List
Interquartile range

Missing Completely At Random
The Modified Dental Anxiety Scale
Magnetoencephalography
Norwegian krone

Potentially Traumatic Event

Post-traumatic Stress Disorder

Regional Committee of Medical and Health

Research Ethics

Standard Deviation



SSB

TOO

UNN

Vgl

WMA

The Norwegian Statistical Central Agency
Tortur, Overgrep og/eller Odontofobi

The University Hospital of Northern

Norway

First-year of upper secondary school

(Vidregaende trinn 1)

The World Medical Association



ACKNOWLEDGEMENTS

The Norwegian Directorate of Health has funded the work behind this thesis carried out at the
Public Dental Health Service Competence Centre of Northern Norway and the Department of
Clinical Dentistry, Faculty of Health Sciences, UiT Arctic University of Tromsg. | appreciate
and thank the leadership and administration for the structural facilities and their indirect

contributions to my research work.

This work has been a commitment for many years, and | am grateful to everyone that has
contributed and supported me along the way.

Firstly I would like to thank all the adolescents and adults who participated in Fit Future 1, Fit

Futures 2 and the Tromsg Study 7.

| wish to express my sincerest gratitude to my main supervisor, associate Professor Jan-Are
K. Johnsen. I am truly grateful for your support and guidance. Thank you for believing in my
abilities and allowing autonomous growth. | value our discussions and hold your opinion in
high regard, especially your peculiar sense of detail. You have extended beyond the

responsibilities of a supervisor; a thanks does not cover it.

| also want to extend my appreciation to my co-supervisor, Professor Tiril Willumsen; | have
always admired you and your work. Thank you for your experienced contribution, thoughtful
support and constructive feedback. | suspect you have a time-turner to have found available

hours for me and this project in your hectic schedule.

I would like to thank my co-authors Professor Catharina Elisabeth Arfwedson Wang,
associate Professor Kamilla Rognmo and associate Professor Jens Thimm, for their
collaboration on Paper Il1. Your perspectives and broad experiences have been critical to this

work.

Dr Jan Bergdahl, thank you for encouraging me to apply to the position that changed my
career. You have been essential in setting the foundation for behavioural science in the
education of dental personnel at IKO in Tromsg.



| am grateful to former and current PhD candidates and colleagues at TKNN and IKO for
your encouragement and friendship. Thank you for being there, supporting me and including

me; it means more than you know.

My family, thank you for putting up with me, for your unconditional love and support. Thank
you for always having my best interest in mind. | owe a special thanks to my mother, Astrid,
for being our household’s lifesaver. Thank you for all your help with the kids, picking them
up from kindergarten and school, making dinners, babysitting and being such a vital part of
our life. My life is complete due to my beloved children and their father Edwin, my life
partner and best friend. Thank you for being my closest ally, for always believing in me,

especially when | doubt myself.

Tromsg June 2021



PREFACE

Historically the dental health services in Norway has not offered a systematic and
standardised treatment of dental anxiety. The management of dental anxiety has been limited
to the dentists’ toolboxes, mainly resorting to sedation. While there existed a local
competence in treating dental anxiety at the institute of clinical odontology in Bergen and the
following establishment of a nationally organised interest group for odontophobia (NOFOBI),
the principal goal for most dentists in regular clinical practice was enabling dental treatment
for the current treatment need, not reducing dental anxiety. In 2012, the Norwegian
Directorate of Health started to appropriate money to fund treatment, education, and research
in adult patients who have been victims of torture and abuse and dental phobia patients. This
initiative, called the TOO project (1), was advocated by a notion that people belonging to
these clinical groups are unable to make use of the dental health care services. Therefore, the
project’s overarching goal was to provide equal access to health care for these patient groups.
The treatment approach is interdisciplinary, where dental professionals and psychologists
work with the patient to reduce the anxiety so that it becomes possible to carry out dental

treatment.

The interdisciplinary collaboration broadened the perspective beyond the current dental
treatment need. Treatment goals changed from adapting the dental treatment in anxious
patients to reducing anxiety, making standard dental treatment possible. While this might

seem like mostly different semantics, they are entirely different treatment paradigms.

The TOO project is ongoing to this day, and the project has funded the work behind this thesis
at the Public Dental Health Service Competence Centre of Northern Norway and the
Department of Clinical Dentistry, Faculty of Health Sciences, UiT Arctic University of

Tromsg.

The Norwegian Directorate of Health published a consultation draft 14.02.2020 for the dental
health services, recommending that all children in all counties have equal access to
interdisciplinary treatment similar to what adults have in the TOO project. The consultation
draft is currently under processing, and the final national recommendations are expected this

year (2).
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ABSTRACT

The consequences of dental anxiety and longstanding anxiety-related avoidance of dental
treatment are often detrimental and not limited to poorer oral health; it can jeopardise general
health and wellbeing. The present thesis aims to describe dental anxiety among adolescents
and adults. Seeking answers to questions about what maintains high dental anxiety among
adolescents and explore the potential effect of traumatic life events outside the dental setting
on dental anxiety in the adult population.

Paper | (Fit Futures 1 - FF1). High dental anxiety (dental anxiety score > 13) was reported by
11.6% of the adolescents. This study found no significant difference between the dentally
anxious and those with lower dental anxiety scores on dental caries, psychological distress,
and questions related to self-motivation concerning oral health and knowledge. However,
there were significant differences among those with high or low dental anxiety concerning
anticipated pain at the dentist, avoidance of dental treatment, social motivation concerning

oral health, control belief, and sex.

Paper Il (Fit Futures 2 - FF2). Although the mean dental anxiety level decreased over two
years (median changed from DAS 7 to DAS 6), the proportion of individuals reporting high
dental anxiety (> 13) was unchanged and marginally increased for individuals with a dental
anxiety score > 15 (from 5.7% in FF1 to 6.4% in FF2). First wave measures (FF1) of dental
anxiety, psychological distress, and dental caries significantly predicted high dental anxiety
two years later. Nonetheless, the fascinating finding in this study was that more dental caries
also significantly predicted reduced dental anxiety. Anticipated pain at the dentist changed in
both directions in correspondence with changes in dental anxiety scores, implying that
treatment needs offer an opportunity to provide treatment that reduces dental anxiety.

Paper 111 (The Tromsg Study 7). High dental anxiety was reported by 2.9% of the sample
and was most prevalent among women and the youngest age groups. Individuals with high
dental anxiety reported more mental health symptoms, and they were more likely to report
poorer oral health and irregular dental visits than individuals with no or lower dental anxiety
scores. Concerning traumatic life 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
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significantly predicted dental anxiety in their entered step. Only sexual abuse remained a

significant individual contributor after controlling for current mental health symptoms.

The overall results underline the need for familiarity with trauma-sensitive care among dental
health care professionals and that standard dental treatment has the potential for reducing mild
and moderate dental anxiety in adolescents. However, while beneficial for most adolescents,
existing dental care and prevention is insufficient for reducing dental anxiety in highly

anxious individuals.
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1 INTRODUCTION

This thesis address topics with a high impact on oral health (Figure 1). Despite the decline in
dental caries in high-income countries (3), the burden and cost of oral diseases remain high
worldwide (4, 5). If anything, the inequalities of oral diseases are more evident than ever,
disproportionally affecting marginalised groups in society (5). In addition, oral diseases share
common risk factors with other non-communicable diseases (5, 6). Oral diseases like dental
caries are irreversible and follow the individual through the lifespan. Consequently, early

preventive interventions and early detection and treatment are essential.

Dental anxiety and the subsequent inability to utilize dental health services can result in poor
oral health (7, 8), which may be especially burdensome considering the psychosocial aspects
of dental anxiety and accompanying fear of social evaluation (9). Good oral health includes
more than the absence of oral diseases and oral pain (10), as it includes the ability to speak,
aesthetics (11), and quality of life (12, 13). In other words, oral health affects social and

mental wellbeing.

The prevalence of high dental anxiety in the general population has been explored without
concurrently considering the impact of traumatic experiences, oral and mental health
symptoms. However, high dental anxiety is more prevalent among victims of sexual abuse
(14) and torture (15) than in the general population, and interpersonal traumas are directly
related to poorer physical health (16). Adverse childhood experiences substantially affect
mental and physical health (17-19), including oral health (20-24). Consequently, one could be
inclined to theorise that traumas outside the dental setting, in this text referred to as
“potentially traumatic events” (PTES), can be generalised to affect the perception of dental
treatment and oral health among trauma survivors. Studies on abused women have shown that
traumas of similar invasive character, especially those related to the oral cavity, are important
(14, 25). However, there is scarce evidence about the association between sexual abuse and
dental anxiety in the general population (26-28). Considering the burden that adverse trauma
constitutes to the individual, not addressing the consequences on oral health and potential
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difficulties in receiving dental treatment adds to their future risk of disease and social
marginalisation (5, 6, 29, 30).

Figure 1. Theoretical interconnected concepts explored in this thesis

Life stage

Oral health

“The mouth really is a marker of people s social position and future disease risk” — Richard
Watt (31).

Dental caries affects over 80 % of the adult population (4). There has been a decline in caries
prevalence due to the use of fluoride in many industrialised countries (3). However, the young
adult Norwegian population has high caries activity (4), and caries is still the leading cause of
orofacial pain and tooth loss (32). Thus, establishing and maintaining good oral health by

preventing caries is an important public health issue (32). The World Dental Federation’s
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definition of oral health (10) underlines oral health as an integral part of general health-related
physical, psychological, and social wellbeing. Oral health and dental diseases affect more
than the ability to chew—it is essential for social abilities, for instance, how to communicate,
smile, and express emotions. That is why a deteriorated dentition could have a considerable
impact on a person’s mental health, quality of life, and wellbeing (6, 33-35). People’s health
behaviour, and therefore the burden of disease, is a result of the social, cultural, and economic
environment. Oral disease affects populations on a social gradient (36), while most adults
have caries; severity and extent of oral disease is affected by socio-economical and general
health factors (32).

The progression of caries in Norway is highest in the adolescent population; caries incidence
usually stabilises in adulthood. The mean number of teeth affected by dentine caries increases
from 1 to 4.3 between the ages of 12 and 18 (37). The reasons for the steep rise in caries
prevalence in adolescents is not scientifically confirmed but most likely connected to
motivation, less parental control, change in sleep patterns, and routines. Many health-related
behaviours originate from adolescence. Successful preventive strategies of caries at this age,
especially targeting establishing behaviour that is likely to be robust over time, will contribute

to a healthy dentition into adulthood and old age.

Avoiding dental care affects oral health depending on the presence of oral disease (7, 8, 38,
39). Oral diseases, like many lifestyle diseases, has extensively progressed when symptoms
start to occur. The asymptomatic progression of oral diseases is the rationale behind
recommending regular dental visits to detect and treat oral diseases early before tooth
substance or tooth attachment has progressed beyond repair. This notion is not lost upon the
highly anxious individuals as they often express concerns about their dentition, having
catastrophic ideas about their teeth and tooth loss (40, 41). In Norway, not bringing children
to regular dental examinations is considered neglect of their oral health. Routine examinations
are advantageous on many accounts, not limited to oral health issues. For instance, public
dental health services are committed by Norwegian law to prevent, detect and avert violence
and sexual abuse (42). In Swedish children, dental caries and avoidance of dental treatment
increase the probability of being investigated by social services suspecting childhood abuse or
neglect (43).

In addition to oral function, oral health is also central to social interaction and aesthetics. In a

society attentive to personal appearance, orofacial aesthetics is paramount, and poor oral
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health could lead to social isolation. Dentally anxious individuals are more self-conscious
concerning their oral health and considerably less satisfied with their facial and oral
appearance compared to samples from the general population (11), which can compromise
their wellbeing in social settings. Further, it can impact their mental health (depression and
anxiety) and self-image (11). Regardless of potential causal relationships, mental health and

oral health status play central roles in how people regard their appearance (11).

Oral health-related quality of life

Clinically measurable oral diseases can have different impacts across different populations
and age groups. Several measures try to encapsulate how and to what extent oral health status
affects everyday life, which corresponds to the “burden of disease” of oral health status.
Dental anxiety impairs oral health-related quality of life (13, 41, 44, 45), and there is evidence
to support that it affects health-related quality of life (12, 46) and has a psychosocial impact
as well (47). Poor oral health in children and adolescents is linked to school absence,
problems with concentration, and school performance (48, 49). While one could think that the
impaired oral health status in dentally anxious individuals directs the quality of life measures,
studies show that dental anxiety explains changes in quality of life more than oral health
measures (50). This finding underlines that oral health status and oral health-related quality of

life is more than the sum of decayed, missing, and filled teeth and tooth surfaces.

Oral health behaviour

Oral health, like general health, is dependent on everyday choices and behaviour. It is known
that an individual’s health behaviour is guided by more than the individual’s knowledge and
ideals concerning our health. The literature provides several theories of health behaviour that
attempt to explain why people engage in health-promoting or health-harming behaviours (51).
Even though the theories focus on different aspects of health behaviour, there are shared
elements between them. Two central elements in theories of health behaviours are the
concepts of response efficacy and self-efficacy (51). Response efficacy deals with beliefs an
individual has on how well the behaviour prevents a negative outcome, for instance, how well
tooth brushing prevents caries. Self-efficacy deals with beliefs about the ability to influence
events that affect their lives. Self-efficacy are beliefs developed in part through performance
experience, in which experiencing successful attempts at control that is connected to own
efforts will strengthen self-efficacy for that behaviour and vice versa. Self-efficacy is also

influenced by observations of the behaviour and outcome in others and what others say about

18



one’s abilities and probabilities for success. Concerning oral hygiene, self-efficacy would
indicate how likely an individual is to engage in brushing their teeth or use dental floss,
depending on different situations, social settings, emotional or physical states (52). In other
words, self-efficacy is essential in many aspects of life, such as self-regulation, psychological
wellbeing, and physical health (53). Self-efficacy is also central in adopting healthy
behaviours, cessation of unhealthy behaviours, and maintaining these changes when situations
get difficult (54). In addition, self-efficacy beliefs affect biological processes and thereby
physically influencing disease and health. It can alter stress responses in the immune system
and increase susceptibility to infection and disease progression (55). Self-efficacy regarding
own behaviour in the dental treatment situation is closely related to dental anxiety in children
(56).

Dental anxiety

Definition of dental anxiety and clinical characterisation

High dental anxiety is a persistent and excessive fear of dental treatment that prevents or
makes dental treatment very difficult. The emotional, physiological and cognitive reactions
are similar to those experienced when faced with an immediate threat (57-59). The reactions
are caused by the dysregulation of our normal response to threats, disproportioned to the
situation’s actual threat (60, 61). Dental anxiety is a broad concept that includes people with a
wide range of concerns related to dental treatment. Individuals with severe forms of dental
anxiety have concerns that extend into everyday life (12, 40, 47), even if dental treatment is
not imminent. The individual often acknowledges the disproportionate fear response but
cannot self-regulate, and complete avoidance is often the chosen coping mechanism. The
general practitioner will rarely encounter individuals with severe dental anxiety due to their

avoidance of dental care but rather milder forms of dental anxiety.

Dental phobia (Odontophobia) is classified as a mental health disorder (62). The diagnostic
criteria are coinciding with that of specific phobia (62). In correspondence to other mental
health disorders, dental phobia is diagnosed using specific criteria, most commonly based on
a clinical interview with a licensed mental health professional. However, the classification of
dental phobia as a specific phobia can be limiting (63). The anxiety can extend beyond the
fear of a particular dental procedure, instrument, or pain. Some have multiple phobias; some
are more generally anxious (63), while others distrust dental personnel or feel embarrassed by

the situation, which might indicate a closer resemblance to social anxiety disorders (64).
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Studies have found that dentally anxious individuals have more coexisting psychopathology
(65, 66) and more severe and trauma-related symptoms compared to individuals that suffer
from other specific phobias (67). In the literature, the terms dental anxiety and dental phobia
are defined differently. In this thesis, the term dental phobia is used to denote diagnosed
dental phobia, while dental anxiety or high/severe dental anxiety is used to refer to severe

anxiety reactions related to dental treatment.

Prevalence

The prevalence of dental phobia is difficult to establish since diagnostic interviews are too
time-consuming and demanding for most epidemiological studies. Therefore, the prevalence
of dental phobia in epidemiological studies are usually determined by using self-reporting
forms for dental anxiety and then reporting the percentage of respondents that reach the cut-
off criterion set for dental phobia. However, there is some inconsistency in which gquestions
and scales are preferred when measuring dental anxiety (68). Some studies separate the
anxious from the non-anxious by a single question (69), making it difficult to understand the
dimensions or severity of their fear. Still, even when using identical forms, the chosen cut-off
may vary (70). Another and perhaps more important reason why the prevalence of severe
dental anxiety is difficult to determine is the avoidant nature of the disorder. The issue of the
underrepresentation of people with dental anxiety in epidemiological studies has been
addressed previously. For instance, in a national epidemiological survey, Armfield, Slade, and
Spencer (71) found minimal differences in the proportion of dentally anxious participants in a
telephone survey who accepted an oral examination compared to those who declined the
examination. However, individuals suffering from dental anxiety might refrain from
participating in research on the topic for many interrelated reasons, which might lead to the

underrepresentation of individuals with high dental anxiety in research.

Considering these limitations, the prevalence of dental anxiety varies across different age
groups, notably higher in younger individuals and women (13). High dental anxiety in adults
ranges from 5-24 % depending on measurements, cut-off levels, and study population (45,
67, 72-75). In children and adolescents, the prevalence of dental anxiety varies between 5 and
30 % (76-80).
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Aetiology, risk factors, and the onset of dental anxiety

Theories on how dental anxiety develops are mainly based on research on adults but
supported by studies on children (78). The aetiology of dental anxiety or dental phobia is not
straightforward, and the causes behind each individual’s dental anxiety are varied. There has
been suggested that the trajectories of dental anxiety vary across different ages of onset (81).
Findings indicate that family history of dental anxiety predicts early childhood-onset and trait
anxiety characterises the adolescent-onset, while among those with adult-onset, there is more
comorbidity with other fears and psychiatric problems (82). Children and adolescents differ
from adults in terms of cognitive and social maturation and are probably more vulnerable to
invasive and potentially painful dental treatment procedures related to the development of
dental anxiety. Several studies have described endogenous or exogenous components of
dental anxiety (82-84). Exogenous factors are linked to aversive experiences, or vicarious
learning, whereas endogenous factors describe an increased latent vulnerability for
developing anxiety disorders, which could be viewed as personality traits (83). Exogenous
factors such as negative, painful, or traumatic experiences in the dental setting are central
predictors for dental anxiety (82, 85). However, what constitutes a negative experience is
subjective. It depends on both individual factors as well as the relational interplay between the
patient and the dental personnel. Adding to this complexity, predictors seem to change
depending on the age of onset of dental anxiety (82). In line with the latent inhibition theory
in classical conditioning, having experienced positive or neutral dental treatments is

considered a preventive measure to hinder the development of dental anxiety (86).

Endogenous factors such as personality traits and temperament make individuals more or less
vulnerable to develop anxiety based on negative experiences, and endogenous factors also
play a role in sustaining high dental anxiety over time (84). For example, the degree of
negative emotional response to threats, challenges, and frustrations varies and can be
measured as neuroticism (87). Neuroticism describes an individual’s inclination to worry,
think negatively, and be self-conscious, irritable, hostile, vulnerable, sad, and angry (88).
Scoring high on neuroticism is a common denominator associated with other mental health
disorders and dental anxiety (87, 89-91). If we rely on the pragmatic definition of a cause, that
it is a variable we can produce or prevent, endogenous factors should not be viewed as causes
due to our inability to produce or prevent them (92). Still, they explain the variability of

dental anxiety across groups that differs in these traits (92).
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Studies have shown that among dentally anxious individuals, the proportion that reports adult-
onset is as high as 30 to 50 % (90), challenging the view that dental anxiety predominantly
originates in childhood and adolescence. Longitudinal studies confirm that although the
majority report relatively stable dental anxiety scores over time, new individuals become
anxious in all age groups (75, 84, 93-95). The highest incidents rates of dental anxiety occur

in the younger age groups and decrease among the elderly (75, 93).

Women report a greater desire for control and to feel less in control in the dental setting
compared to men (96). Sex differences are also evident on a neural level, where symptom
provocation appears to activate different parts of the brain in the sexes, indicating that men
and women suffering from dental anxiety use diverse attention and emotional regulation
styles when confronted with fear-provoking stimuli (97). The differences concern prefrontal
activity and express a difference in attention focusing and cognitive avoidance (98). These
differences in neural activation could explain the sex differences in the loss of control as
phobic men have more prefrontal activation than phobic women in an area connected to self-

control and self-restraint (97).

Armfield describes cognitive vulnerability concerning the aetiology of phobias as a
“pervasive extent of subjective unease and associated feelings of incapacity and inability
associated with a stimulus or event” (99). This theory presumes that the combination of how
an individual perceives a stimulus as dangerous, disgusting, unpredictable, and uncontrollable
reflects their vulnerability to developing a phobia. These perspectives can be traced in
qualitative research on how individuals with dental phobia perceive dental treatment (41,
100); patients refer to fear of dying, feeling powerless, loss of autonomy and independence,
distrust, fear of unpredicting events, vulnerability, and losing control (41, 100).

Pain

The experience of pain is a result of nociceptive input, attention, cognition, and affect (101).
It is different from other somatosensory modalities in that the pain pathway itself may alter to
increase or decrease sensitivity to painful stimuli. Thus, the experience of pain and reactions
to it can vary independently from the actual sensory stimulus (101). Evidence suggests that
cognitive factors directly influence the pain network. For instance, the anticipation of pain can
modulate the cortical nociceptive systems without any actual noxious input (102). Pain is
probably to a greater extent than any other sensation modulated by top-down mechanisms

such as experiences, suggestions, emotions, the activation of other sensory input (101, 102).
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In accordance with this understanding, brain mapping and clinical trials have shown that
expectations of pain activate areas in the brain that overlap with areas connected to pain
intensity and that altering expectations of pain alters the subjective experience of pain (103-
106). The sexes differ concerning dental pain, with women reporting to be less acceptant of
pain, fear it more, and avoid it more than men do (96). There are also sex differences when it
comes to prediction and memory of pain when undergoing periodontal surgery. Men expect
more pain preoperatively and report less pain postoperatively, whereas women expect less
pain but remember more pain postoperatively (107). Personality traits are also predictive of
perceptions of pain; the personality trait “harm avoidance” that is positively associated with
neuroticism is linked to higher pain responsiveness (108). Dentally anxious individuals report,
recall, and experience more pain in dental settings than non-anxious individuals do (109-111).
It is more difficult for them to adapt their expectations of pain in the dental setting when
experiencing painless treatment, and they require more painless treatment sessions to adjust
their expectance of pain compared to non-anxious individuals (112). Also, Kent proposed that
the memory of pain and painful events are coloured over time to match the current level of
anxiety (113).

In other words, dental pain is complicated and subjective to an individual and the specific
situation. Anxiety, dental anxiety, mood, expectations, prior experiences, personality traits,
and anticipation of pain are among the factors that influence the experience of pain related to

dental treatment.

Maintenance of dental anxiety

Avoiding necessary dental treatment is a part of the diagnostic criteria for dental phobia (62),
and although commonly reported among dentally anxious (114, 115), anxious individuals can
report regular attendance at the dentist (116, 117). However, avoidance is the most important
predictor for high dental anxiety on a group level (116, 117), and avoiding dental treatment
predicts incidents of dental anxiety (80, 95). Avoidance of potentially aversive stimuli is
immediately mentally rewarded (118); however, it prevents physiological activation and
habituation (119). In dental anxiety, avoidance adds to the burden of anxiety with a potential
physical consequence, namely, the worsening of oral health due to untreated oral disease (7,
8, 38). Adults who maintain high dental anxiety over time seem to fail to receive non-invasive
dental care and are more likely to report pain concerns, a greater degree of physical arousal,

and more embarrassing and frightening dental experiences than individuals who no longer
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struggle with dental anxiety (85). Individuals suffering from phobias recognise the irrational
nature of the fear without being able to regulate it (62). The irrationality of their fear and
failing to get professional treatment for dental disease due to fear and anxiety can affect self-
respect and self-confidence (9), which in turn could make seeking help difficult and
strengthen the avoidant behaviour. The intrapersonal conflict between avoiding, wanting, or
requiring dental treatment could seriously disadvantage and fuel the cycle of anxiety (41).
Avoidant behaviour can extend outside the dental clinic, avoiding any reminders of dental
treatment all the while constantly worrying about the state of their dentition, feeling foolish
about being afraid, and hiding their dental anxiety from others (47). Individuals with dental
phobia can refrain from walking down streets with dental offices, having trouble with tooth
brushing and flossing, and hiding their teeth when smiling or laughing (47). The illustration of
the vicious cycle of dental anxiety from 1984 (see Figure 2) has remained an important

conceptual understanding of the maintenance of dental anxiety (120).
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Figure 2. The vicious cycle of dental anxiety, Berggren 1984 (120)
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This is not the only example of a vicious cycle theory at that time (121). However, Berggren’s
vicious cycle was unique in that it included an emotional dimension (shame and inferiority),
in addition to problem-oriented visiting patterns and poor oral health as the drivers behind the
avoidance (122). Still, even if embarrassment and negative self-evaluation are consequences
of poor oral health following avoidance (9, 123), there are probably other factors that
contribute to the increase or continuation of dental anxiety over time. It might be equally
relevant to consider cognitive processes connected to a self-perceived, overwhelming dental
treatment need and catastrophic thinking (123, 124). Qualitative studies have revealed how
high dental anxiety impacts individuals’ psychological, cognitive, behavioural, social, and
general health (40). Informants confessed a tendency to think less of themselves, fear
stigmatisation due to their oral health and fear of being misunderstood and stigmatised on

account of their anxiety; in other words, their surroundings perhaps underestimate their
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struggles with dental anxiety (40). While Berggren’s vicious cycle mentions feelings of
inferiority and shame, it fails to address other factors associated with mental health, such as
mental disorders and personality factors that have been linked to the chronicity of dental

anxiety (90).

Treatment of dental anxiety

Conscious sedation is one way of making dental treatment possible for anxious patients (125),
enhancing the patient’s acceptance of dental treatment. A pharmacological approach is an
effective tool (126) but should be limited to short term use to avoid complications of long-
term use (127). Evidence indicates that conscious sedation can reduce dental anxiety and
dental attendance (128-131). However, the pharmacological effect is limited to temporary
sedation. Hence, other aspects of dental treatment are essential for any long-term effect of
reducing dental anxiety (128, 129). Other aspects of the treatment could be sufficient pain
control, interpersonal communication, psychoeducation and involving the patient in the
treatment plan and succession of treatment (128). General anaesthesia is an option when
conscious sedation is insufficient. Even though this requires the competence of
anaesthesiologist and medical equipment beyond general dental practice, it should be an
available option when the dental treatment is extensive and requires many visits both to
children and to adults. Nonetheless, the pharmacological effect of sedation does not eliminate
dental anxiety by itself, and other components of the treatment provided could explain the

variation of the effectiveness of sedation in reducing dental anxiety (130, 132, 133).

Various forms of cognitive behaviour therapy (CBT) have the most evidence for reducing
dental anxiety (133-136). These therapies include gradual exposure combined with techniques
to enhance the patient’s feelings of control, coping and relaxation during dental treatment
(133). The use of cognitive and behavioural techniques can be taught and performed by dental
personnel (135, 137, 138). Even though there is evidence to support these techniques, the
theoretical evidence needs to be strengthened (139), especially when considering the external
validity of this evidence due to the heterogeneity found in the dentally anxious population
(140). It is relevant to ask how well the inclusion criteria in these studies describe the
variation in the target population. For instance, is the treatment equally successful in dentally
anxious individuals displaying symptoms of post-traumatic stress disorder (PTSD) and a
history of potentially traumatic life events (PTES)? To our knowledge, only one publication

address this issue, and it provides hopeful evidence that patients displaying symptoms of
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PTSD can benefit from both CBT and conscious sedation combined with communication
techniques from a general practitioner (138). While trauma-sensitive care is essential in
treating survivors of abuse and torture (25, 141, 142), a systematic approach to trauma-

sensitive care in dental health services in Norway is lacking.

Mental health

Many studies investigating dental anxiety are cross-sectional studies, which cannot establish
the direction of association between dental anxiety, psychological wellbeing, and oral health.
However, it is known that patients with high levels of dental anxiety report problems in many
aspects of life, including psychological and social disability and reduced quality of life (9, 11,
12, 143-145). There are associations between dental anxiety and signs of depression and
anxiety in both adults and adolescents (30, 74, 90, 145-147). Moreover, dental anxiety
combined with general fearfulness yields higher psychological distress and more psychosocial
consequences (47). Longitudinal studies have indicated that general anxiousness and
psychological disorders are risk factors for developing dental anxiety in children and young
adults (145, 148).

While Richard Watt pointed to the social gradient of the distribution of oral diseases and
connection to other diseases (31), it is relevant to add that the mouth is a marker of people’s
wellbeing and that mental health and quality of life are important indicators of oral health
status (6, 33, 35). Inadequate oral health is common in individuals with serious mental illness;
both type and duration of their mental illness are important predictors for their dental and oral
health (149-152). Many psychopharmaceutical drugs cause xerostomia, which could extend
beyond the bothersome feeling of a dry mouth (153). Disturbances in saliva flow or the
constituents of the saliva cripple the protective barrier and functions of the oral cavity and
pharynx, which could manifest through an increased risk of caries, oral candidiasis, problems
with eating and swallowing, difficulties with speaking, denture wear, sore throat, bad breath,
and change in the sense of taste (154). Clinicians often recognise the side effects of prescribed
drugs on dry mouth, but there is evidence that mental health symptoms can influence saliva
flow regardless of drug use (155). Dry mouth is a common side effect of prescribed drugs
affecting the nervous system, but the drug-induced effect on motivation and indifference
(156) could be critical for healthy oral health behaviour. Severe mental illness increases the
risk of physical illness and premature mortality compared to the general population (157-
159), and the behavioural risk factors also pose a threat to oral health (160-163). Mental
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health symptoms could also partly explain why being a victim of abuse affects how
adolescents rate their oral health (24). Taken together with findings on how oral health affects
mental health (152), the bidirectional relationship makes mental health measures relevant in
dentistry. Mental health status or psychological functioning is also important to consider with
dental anxiety and perception of pain, as psychological functioning can mediate the effect of
dental anxiety on pain perception (164). While the direction of association between dental
anxiety and mental health symptoms is unclear, treatment of dental anxiety does not only
reduce levels of fear, but it significantly reduces general distress (165) and emotional distress

symptoms (166).

Potentially traumatic events

This thesis will not provide an extensive understanding or background for psychological
trauma. However, it will address some basic concepts and findings within this scientific field
that will enable the reader to understand the impact of chronic stress and potentially traumatic
life experiences on oral health and coping with dental anxiety.

Stress

Stress is the body’s response to any stressor. Stressors are challenges that threaten the body’s
homeostatic state, and these might include traumatic life events, an accumulation of different
minor daily stressors, or physical trauma or disease. Stress occurs when an individual feels
unable to adapt to the demands of the environment, and the behavioural and physical
adaptation under acute stress is meant to tackle the challenge (167). The physiological
systems that activate under stress can protect and restore in the face of stress, but
prolonged/chronic and extreme variants of stress can also do damage to the body (167, 168).
How well an individual can adjust and balance the potential stressors and the body’s response
is dependent on many aspects, including genetics, how the stressors are perceived, general
health status, timing of the event, and mindset (167, 169). Our body has to react
systematically to challenges and stress and to be able to shut off the system and adapt to
changes when the challenge or threat is over. Several diseases and disorders are caused by

dysregulation in our stress response system (167, 168).

Traumatic events

Traumatic events are stressful events that overpower a person’s normal ability and capacity to

cope (170). The events are perceived as sudden, negative, with intense fear and horror,
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leaving individuals feeling a lack of control (170). When we consider our reactions to danger
or threats, most of us think about the catchphrase “fight or flight”, indicating the reactions
which mobilise a person to cope with a threat. However, researchers have argued to change
this phrase into “freeze, flight, fight and fright” to better indicate the chain of reactions when
encountered with an immediate threat (59). The first reaction, freeze, indicate hypervigilance,
increased arousal and attention, being on alert. The following reactions are fleeing and
fighting, in that order. The last response, fright or tonic immobility, might be our last resort
when escaping or fighting is impossible (171, 172). Tonic immobilisation as a peritraumatic
response is connected to worsened post-traumatic symptom severity and psychological
impairments (171). Tonic immobilisation is highly correlated to peritraumatic dissociation
(173), a psychological process involving the fragmentation of awareness. Both can occur
during traumatisation and have shared beneficial short-term effects and detrimental long-term
effects for the individual (173). These fright reactions to trauma are proximal indicators of
traumatisation, secondary symptoms of trauma and post-traumatic stress syndrome (174,
175).

Post-traumatic stress syndrome (PTSD) is a reaction to traumatic events that linger and
intensifies over time, affecting everyday life (62). The symptoms are excessive fear reactions
and helplessness triggered by non-harmful stimuli, intrusive memories of the event,
flashbacks, and a nervous system that is constantly “on alert”. The over activation of the
sympathetic nervous system and inability to return to a homeostatic state is reflected in
symptoms like sleep disturbances, irritability, numbing, reduced concentration, headaches,
heart palpitations, and dizziness. Coping mechanisms include avoidant behaviour of any
potential triggers and isolation. PTSD does not only affect mental health, but it can also have
a wide range of adverse effects on physical health (176, 177), oral health (178, 179), and
quality of life (177). Secondary symptoms of trauma or secondary responses are more
indirectly associated with the traumatic event and extend further than the classical trauma
reactions of re-experiencing and avoidance. Secondary responses can range from depression,
aggression, substance abuse, and physical illness to affecting identity and self-esteem,
interpersonal relationships and experiences of guilt and shame (170). Traumatic memory is
different from normal memory. High arousal and activation of the amygdala seem to
intervene with the normal explicit memory formation in the hippocampus, which may explain
why the memory of traumatic events are neurologically managed differently than explicit

memory or conscious memory (180). When the normal memory storage is disturbed, there is a
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failure to integrate explicit memory of events, and the memories are thought to be stored as
sensory and emotional memories as implicit memory (181). While this adapting mechanism is
beneficial under extreme conditions, it could be the failure to integrate these memories into

individuals’ narratives that drives the secondary responses and development of PTSD (180).

Several factors are important determinants in how we react and respond to traumatic events.
What makes a traumatic event linger and cause secondary responses and PTSD in some
individuals, whereas others remain less affected? Firstly, the nature of the event is central.
The severity of an event, intensity, and duration are critical for our response. For instance,
continued sexual, physical or psychological abuse is highly associated with secondary
responses such as PTSD and related psychopathology (182). Next, the timing of the traumatic
experience in terms of developmental age is critical. Young children are less capable of
handling a threatening situation, rendering them vulnerable to traumatisation (183). In
addition, our environment, social context and support systems are imperative in how we
respond to a traumatic event and how well we are equipped prior to the event. Poor health or
malnutrition increases the risk of traumatisation, while self-confidence and our ability to

defend ourselves against threats decrease the risk of traumatisation (184).

Both medical and dental procedures can be potentially traumatic events that may cause
traumatisation (185, 186). Age, pain and the patients’ sense of control over what is happening
are crucial factors to consider in dental treatment in this context. As mentioned, traumatic
events and experiencing pain in the dental setting are an important part of the aetiology of
dental anxiety (27, 187). Symptoms similar to post-traumatic symptoms have been identified
in individuals with severe dental anxiety (187, 188). Further, studies of brain activity using
MEG scans (magnetoencephalography; functional neuroimaging technique) have revealed a
pattern of activity in dentally anxious individuals that resembles that of individuals who have
PTSD (189). These findings could indicate that some individuals initially thought to have
severe dental anxiety suffer from undiagnosed PTSD. PTSD has also been linked to poor oral
health with more dental decay and tooth loss, temporomandibular disorders, and myofascial
pain (178).

Evidence indicates that traumatic events outside the dental setting might have a negative

effect on dental anxiety (26). Women who have experienced sexual abuse have a higher

prevalence of dental anxiety than the general population (14). Also, survivors of torture are

more susceptible to develop dental anxiety, even more so if they display symptoms of PTSD
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(15). Dentally anxious individuals often report more traumatic events and, together with
horrific dental treatment, violent crimes have been predictive of both dental anxiety and
PTSD (187). Conceptually, there are many reasons why trauma seemingly unrelated to dental
treatment may affect dental anxiety. Dental treatment can trigger traumatic memories through
feelings of lack of control, pain/distress, body position, and other generalised sensations from
the traumatic event. In addition, these links between traumatic experiences and dental anxiety
should be relevant outside the realm of sexual abuse since the detrimental effects of traumatic
experiences arguably could be linked more to the breakdown of coping capability, loss of
control and severity/intensity of negative emotions than to specific behaviours or “contents”
of trauma (190-192).

A recent qualitative study found evidence of dental anxiety being “trauma-driven” in
survivors of sexual abuse, in which the dental treatment situation not only reminded survivors
of the abuse, but their reactions resembled the experience of being abused (193). Reliving the
trauma in a non-threatening situation corresponds with Levine’s theory about how trauma
affects both body and mind, and that in focusing on only how trauma affects the mind, we
forget that the body still remembers and carries the trauma (194). The memories that are
implicitly stored are challenging to unfold. The coupled sensory experience often remains
unprocessed and “speechless”, explaining how unresolved reactions to a traumatic event can
be retrieved when experiencing sensory input similar to the trauma, even if the situation is
non-threatening. Women tend to generalise fear more than men do. While men are triggered
by context strongly associated with the aversive event, women can get triggered in contexts
that seem less obviously associated with the aversive event (195). Sex differences in neural
circuit activation during anxiety and recall of trauma-associated memories partly explains this
variation (195). Nevertheless, it renders women at a higher risk of disorders following
traumas, like anxiety and PTSD (195).

Population samples have previously found that sexual abuse affected the prevalence of dental
anxiety (26) and that abuse and emotional neglect were associated with dental anxiety in men
(28). However, one study of dental patients failed to find evidence of a relationship between
traumas outside the dental setting and dental anxiety (27). There are issues with
representativeness in these relatively few population studi