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Chapter 1

Although almost everybody feels at least some inconvenience when visiting a dentist,
usually this apprehension does not cause long-term avoidance of dental care.
However, people with high levels of dental anxiety often report long-term or even
complete avoidance of dental treatment and do report that their extreme anxiety has a
large impact on daily life in terms of limited functioning and oral health-related
problems (e.g.: 1-3). That is, most highly-anxious people show many years of
avoidance and a large number of missed and/or cancelled appointments (4-8). As a
consequence severely deteriorated teeth are frequently reported, as well as significant
problems in psychosocial-functioning, working-life and in both general and oral health
(9-12).
A number of theses have been written on the subject of dental fear and dental
anxiety in adult patients, among which Dutch ones (13-16) and non-Dutch ones (e.g.
17-21). Only one of these theses paid specific attention to dental phobia (21). The
general aim of the present thesis is to increase knowledge on and understanding of the dynamics of
pathological forms of dental anxiety. This knowledge might be helpful in terms of (1)
prevention of the development of pathological forms of dental anxiety and (2)
development and implementation of treatment methods for patients displaying
pathological forms of dental anxiety. Hereto, several relevant topics will be discussed
in this introduction. Firstly, the concepts of dental fear, dental anxiety and dental
phobia will be defined and data on prevalence rates will be presented. Secondly, the
literature will be reviewed with respect to the structure and clustering of specific
phobias in the most widely used classification system for mental disorders, the
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) (22). The next
step involves the presentation of research on several dental stimuli present in the
dental setting. Finally, the relevant literature on the aetiology of dental anxiety and
dental phobia will be introduced and evaluated. Gaps in the literature are assessed in
these fields of interest, which form the basis for this thesis.
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Dental fear, dental anxiety, dental phobia and its prevalence
Dental fear, dental anxiety and dental phobia are concepts that are often used
interchangeably. However, even though they are closely related, it has been proved to
be possible to unravel these concepts. Dental fear is considered to be a common
response to one or more specifically threatening stimuli in the dental setting or to the
dental setting in general, and is therefore considered an adaptive and healthy response
(23). This in contrast to dental anxiety, which is more diffuse and which response is
no longer directly related to a direct threat, as it has become anticipatorily orientated
towards future events, rather than being a direct adaptive response (23, 24). Dental
phobia represents a severe form of dental anxiety and is characterised by a marked
and persistent fear in relation to either clearly discernible situations/objects (e.g.
drilling, injections), or to the dental situation in general, and has a significant influence
on daily functioning. The term dental phobia by definition refers to a pathological
condition and is accordingly included as a specific phobia in the Diagnostic and
Statistical Manual of Mental Disorders (DSM–IV-TR) published by the American
Psychiatric Association (22). According to the DSM-IV-TR the criteria for the
diagnosis of a ‘specific phobia’ are (i) a marked and persistent fear which is excessive
and unreasonable, (ii) exposure to the phobic stimuli almost invariably provokes an
immediate anxiety response, (iii) the person recognises that the fear is excessive or
unreasonable, (iv) the phobic situation is avoided or endured with intense anxiety or
distress and (v) the avoidance, anxious anticipation, or distress in the feared
situation(s) interferes significantly with the person’s normal routine, occupation or
(academic) functioning or social activities or relationships, or there is marked distress
about having the phobia (22).
Prevalence rate of dental fear To date, prevalence rates of dental fear relative to
other fears in European countries based on large representative samples are

11

Chapter 1

completely lacking. Three studies have been conducted on the prevalence of dental
fears (c.f. Table 1). Two in the United States of America, the first by AGRAS et al. (25)
and the second by FISET et al. (26). One -more recent study- was carried out in
Australia by ARMFIELD et al. (27). In these three studies, prevalence rates of 19.8, 13.1
and 21.9% were found. Dental fear was measured in these studies using one-question
Likert-type scales and was operationalised as either (1) a mild fear, (2) some fear or (3)
a little afraid or distressed. However, in the first two studies (25, 26) dental fears were
studied relative to other fears whereas in the last study (27) dental fear was the only
topic of research. Because of the different demographical and social composition of
these populations it seems unlikely that prevalence data from the studies conducted in
the United States and Australia can be generalised to European populations (28).
Prevalence rate of dental anxiety Summarising the results of prevalence studies on
dental anxiety, Table 1 shows that the prevalence of dental anxiety varies from 3.9 to
11.7% across several countries and populations. In each of the studies, prevalence of
dental anxiety was the main topic of research. As displayed in Table 1, results of the
studies on the prevalence of dental anxiety are not consistent, largely because of the
considerable variability in sampling methods (i.e. random sampling, convenience
samples and consecutive elective patients of a clinic) and measures (i.e. interviews or
questionnaires). Even in studies in which validated instruments indexing level of
dental anxiety were used to determine the severity of dental anxiety, different cut-off
scores were used. More specifically, in some studies, a score of > 13 on the Dental
Anxiety Scale (DAS) (29) was applied, while in other studies a DAS score of > 15 was
taken as a cut-off score. However, self-report measures, such as the DAS, are
developed to identify people who need special attention, and to tap symptom severity
as well as treatment effects (30). Because no studies have assessed the performance of
such measures as a diagnostic tool for the assessment of excessive, pathological or
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phobic mental health conditions (i.e. dental phobia), their use for diagnostic purposes
on individual or population level seems problematic.
Prevalence rate of dental phobia Until now, only two studies have examined the
prevalence of dental phobia. The prevalence rates, which were reported, varied
between 2.4% (31) and 2.1% (32). One of the main problems of these studies is that
dental phobia was operationalised in a rather narrow way. In the former study (31)
subjects were asked whether they were reporting a phobia of ‘going to the dentist’ and
in the latter (32) they were asked whether they reported ‘a phobia of the dentist’.
These operationalisations could easily have been misinterpreted by the respondents. A
major drawback of the STINSON et al. (31) study is that an interview called Alcohol
Use Disorder Associated Disabilities Interview Schedule –DSM-IV version
(AUDADIS-IV) was used. This interview is based on the DSM-IV, but was clearly not
specifically designed to assess specific phobias. A second drawback is the fact that
lifetime prevalence was assessed in this study rather than point prevalence. Lifetime
prevalence is the number of individuals in a population who at some point in their life
suffered from a certain disorder, compared with the total number of individuals. That
is, lifetime prevalence includes both current disorders and disorders which are in
remission, whereas point prevalence refers to the presence of a specific disorder
compared with the total number of individuals (for definitions see, for example, 33,
34). As in point prevalence only present diagnoses are counted, it provides a more
accurate picture of the presence of a particular disorder in a specific population at a
specific moment in time. Although the study conducted by FREDRIKSON et al. (32) has
probably generated the most reliable estimate of dental phobia prevalence in the
general population to date, it also has a number of other limitations, which need to be
acknowledged. First, their sample of 700 subjects was limited to one urban area in
Sweden (Stockholm). An even more important limitation of their study is that the
screening questionnaire did not contain an explicit question pertaining to the
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diagnostic criterion of impairment, in terms of significant interference with daily
functioning, which is a necessary criterion to define a specific phobia in terms of a
DSM-IV-TR diagnosis. Thus, valid information on the prevalence of dental phobia in
comparison with other specific phobias in the European population is still lacking 1 .
0

Clustering of fears
The Diagnostic and Statistical Manual of Mental Disorders 4th revised edition (DSMIV-TR) (22) is highly valued for providing a reliable framework to describe the nature
and structure of a wide range of mental disorders based on clearly operationalised
criteria. The DSM-IV-TR is widely used in research, as well as for practical purposes.
One of the anxiety-related conditions that can be diagnosed using this classification
system is specific phobia. Specific phobias are highly prevalent with rates of around
10% across several populations (44-47), and have been found to cause significant rates
of impairment, stress and comorbidity (48). Although this classification of subtypes is
widely used, its scientific basis has not been fully established and could be questioned
on several grounds (49-51). One of the concerns relates to the theoretical
underpinning. Historically, this classification was arrived at by clustering according to
the content of fears (52). That is, the five subtypes were based on their relation with
variables such as age of onset, gender ratio, physiological response, focus of
apprehension and response to treatment (52).

In this thesis dental fear is assessed by means of a single item questionnaire with a yes/no response
format. Dental anxiety is studied by means of two questionnaires consisting of multiple items (Dental
Anxiety Scale and the Short Dental Anxiety Inventory) and dental phobia is diagnosed by means of the
DSM-ÏV-TR based Phobia Checklist.

1
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Table 1 Studies on the prevalence of dental anxiety in the general population, screening instruments, criteria and main results
Author

Year

Area

N

Sample characteristics

Instrument

Prevalence
%

Cut-off score/
criterion

Dental fear
AGRAS et al. (25)

1969

325

A probability sample

Structured Interview

19.8

Mild dental fear

FISET et al. (26)

1989

Greater Burlington
area USA
Seattle USA

1,019

Telephone interview & qestionnaire

13.1

Some fear

ARMFIELD et al. (27)

2008

Australia

3,937

Randomly selected sample by
random digit dialling &
A stratified national sample

Global question

21.6

Little afraid or
distressed

Dental anxiety
GATCHEL et al. (35)

1983

Dallas
USA

105

Randomly selected sample by
random digit dialling

10 point Dental Anxiety Scale
& question on avoidance

11.7

Score 8-10 high fear

HALLSTROM & HALLING
(36)

1984

Gothenburg
Sweden

784

Representative systematic
sample

Semi structured
interview

4.3

Degree anxiety and
avoidance behaviour

STOUTHARD &
HOOGSTRATEN (37)

1990

The Netherlands

648

Dental Anxiety Questionnaire

3.9

Stanine 9
(score > 142)

LOCKER & LIDDEL (38)

1991

Ontario Canada

580

Dental Anxiety Scale

7.8

> 13

LIDDELL & LOCKER (39)

1997

Toronto Canada

2,609

A weekly surveyed panel
representative of the Dutch
population
Community sample age > 50
year
Sample randomly selected from
the voters list

Dental Anxiety Scale

10.7

> 13

WOODMANSEY et al.
(40)
EITNER et al. (41)

2005

USA

100

Patients university clinic

Dental Anxiety Scale

4.0

> 15

2006

Germany

374

Adult male soldiers

Dental Anxiety Scale

4.6

> 15

ENKLING et al. (42)

2006

300

Pedestrians

> 38

2007

2,725

Convenience sample

Hierarchical Anxiety Questionnaire
(HAQ)
Dental Anxiety Scale

11

NICOLAS et al. (43)

Bochum
Germany
France

7.3

> 15

Dental phobia
STINSON et al. (31)

2007

USA

43,093

Representative sample of the
adult population in the USA

2.4

Lifetime prevalence,
DSM-IV-TR criteria

FREDRIKSON et al. (32)

1996

704

Randomly selected from a
population-based registry

2.1

Three DSM-IV-TR
criteria

Stockholm
Sweden

Alcohol Use Disorder and
Associated Disabilities Interview
Schedule-DSM-IV version
DSM-IV
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A differentiation based on these variables is, however, open to discussion. For
example, in a recent meta-analysis of treatments of specific phobia, it was found that
the effect sizes for the outcomes of psychological treatments were not moderated by
type of specific phobia (53). These results suggest that treatment response may not be
a meaningful criterion in grouping phobias into subtypes. In addition, one might
question whether a qualitative method is most suitable in developing a diagnostic
classification system. Probably the most important concern pertains to the lack of
factor-analytic data to support the current DSM-IV classification. Initially, no
statistical analyses, for instance based on meta-analyses, were provided confirming the
proposed DSM classification of phobia subtypes (52). However, even to date, there is
still little data available concerning the coherence and validity of the clusters (50, 53,
54). In fact, only eight groups of researchers have studied the factor structure of
phobic fears (32, 49, 55-60). The number of phobia subtypes that were derived varied
between two and five. However, it should be noted that four of these eight studies
used the Fear Survey Schedule (FSS) as the measurement tool of phobic fears (55, 56,
58, 59). The usefulness of the FSS in the classification of phobic fears could be
questioned, as the relationship with the specific phobia diagnosis within DSM-IV-TR
lacks specificity. For example, fears of getting a serious illness may be connected to
the specific phobia subtype blood-injection-injury phobia, but also to obsessivecompulsive disorder (61, 62) or hypochondrias.
Until now, all factor analytic studies (N=4) that have been conducted and
have employed a series of common phobic fears, failed to find full support for the
currently recognised DSM-IV-TR classification of phobia subtypes (32, 49, 57, 60).
Thus, in view of the discrepant findings regarding the factor structure, and thereby on
the underlying dimensions of the current specific phobia diagnosis, it remains to be
seen whether the current restrictive diagnostic template of the specific phobia
diagnosis within DSM-IV-TR is meaningful and empirically valid and whether the

16

General Introduction

structure of fears generally corresponds to the phobic dimensions retained in the
DSM-IV-TR.

Stimuli present in the dental setting
The dental setting is a highly complex environment consisting of a broad range of
objects and situations. Especially in the treatment of patients suffering from dental
anxiety or phobia, detailed information regarding the specific content of the patient’s
current dental anxiety or phobia is of great importance. Thus, assessment of a wide
range of potentially anxiety-provoking stimuli is highly relevant, both clinically and
practically.
Several studies have attempted to identify anxiety-provoking stimuli present in
the dental setting. Examples of stimuli studied are receiving an injection (63, 64),
having dental X-rays taken (65), the sight of the needle (5, 7, 66-69), various aspects of
the drill, such as sight, sound, smell and sensation (2, 5, 70, 71), negative behaviour of
the dentist (72-76), pain sensations (5, 77-81) and several other potentially anxietyevoking aspects present in the dental practice (e.g. the smell, the dental personnel and
the chair: see for example, 16, 71, 77, 79, 82-84). The most important limitation of
these studies is the fact that they covered only a small part of this highly complex
setting. That is, in only five of these studies, more than 12 anxiety-provoking dental
stimuli were subject to investigation (16, 66, 71, 81, 85), while 22 stimuli appeared to
be the maximum number investigated in one study. A second limitation pertains to
the fact that these different studies used a great variability in samples (e.g. students,
children, dental patients and general population), samples sizes (range from 19 to
1,437 subjects) and in only six studies the rationale behind the choice of the included
stimuli was reported (7, 65, 66, 71, 81, 84). Another frequently encountered limitation
is the fact that no clear distinction is made between fear of the conditioned stimulus
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(CS: for instance, the drill) and the unconditioned stimulus (UCS: for instance,
fainting). That is, the learned and unlearned stimuli are often confused. One example
is the item ‘the dentist laughs at you when he looks in your mouth’ (66), a phrase
which contains aspects of both learned and unlearned stimuli. A final limitation of
these studies is the fact that in nine of the studies, the Dental Fear Schedule (DFS)
(67) was used (5, 7, 67-70, 80, 84, 85). This instrument was originally developed to
assess the severity of dental trait anxiety, rather than to identify the potential anxietyprovoking capacity of several stimuli.
In summing up, because of the limitations of the previous studies it is hard to
draw any equivocal conclusion regarding the relative anxiety provokingness of the
various stimuli present in the dental setting. Thus, there is a clear need for a study
investigating whether there is a hierarchy of anxiety-provoking stimuli within the
dental setting using a large and complete questionnaire covering all stimuli potentially
present in the dental setting.

Aetiology of dental anxiety
An important question concerns the development of dental anxiety. It is widely
accepted that there are three pathways along which anxiety can be acquired. These
pathways are (a) conditioning, (b) vicarious learning and (c) transmission of
information and/or instruction (86, 87). The majority of highly-anxious dental
patients report that the onset of their anxiety can be attributed to one or more
invasive distressing dental experiences during previous dental treatment (2, 11, 88-90).
Examples of these distressing dental experiences are events involving severe pain (e.g.
extractions or injections: 2, 11, 67, 71, 82, 88, 89, 91), negative behaviour of dentists
(e.g. belittlement of the patient or a rude dentist: 64, 71, 72, 76) and other events in
the dental setting causing severe distress (e.g. embarrassment: 2, 71, 92, 93). The
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proportion of people ascribing the onset of their anxiety to other ways of acquisition
such as vicarious learning or transmission of information appears to be much smaller
(11, 87, 91).
Not only distressing dental experiences may facilitate the development of
dental anxiety, traumatic events outside the dental setting may also be of influence.
Examples of traumatic stressors reported by subjects with pathological forms of
dental anxiety are (a) sexual abuse (see for example, 94-96), (b) war trauma (97), (c)
severe traffic accidents (98), (d) a tragic death of a loved one (99), (e) a distressing
medical experience (89) and (f) physical assault (90, 95).
Systematic research using well-validated instruments in the assessment of the
aetiology of dental anxiety and the relative impact of the different types of distressing
experiences both inside and outside the dental setting on the development of dental
anxiety is lacking at the current time. Such a systematic approach is important in
studying risk and resilience factors for the development of long-lasting dental anxiety.
Furthermore, as it is not clear whether some experiences are more critical than others
in terms of precipitating pathological levels of dental anxiety, it would be challenging
to assess the association between distressing events, on the one hand, and the
development of pathological levels of dental anxiety, on the other.

Conclusion and structure of this thesis
From the above literature overview, it can be concluded that there is still a lack of
knowledge regarding the dynamics of pathological forms of dental anxiety. As stated
previously, general aim of the present thesis is to increase knowledge and
understanding of the dynamics of pathological forms of dental anxiety.
To accomplish this, five studies will be presented covering the topics
discussed above. In Chapter 2, the point prevalence of dental fear and phobia relative
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to ten other common fears and specific phobias in a large population-based sample
are assessed. This is of importance because European data on the prevalence of dental
fears and dental phobias is scarce. Additionally, in this chapter, special attention is
paid to the severity and the presence of intrusive re-experiencing of eleven different
fears.
Because discrepant findings regarding the factor structure of fears have been
reported, the purpose of Chapter 3 was to contribute to the development of a
framework describing the structure of common fears. Hereto, the structure of 11
specific fears is subject to a close inspection using both exploratory and confirmatory
factor analysis.
The dental setting is a highly complex environment consisting of a broad
range of objects and situations. Relatively little is known about the anxiety-provoking
capacities of the various aspects of this setting. Therefore, Chapter 4 is dedicated to the
investigation of a wide variety of different objects and situations present in the dental
setting and the extent to which these stimuli are capable of provoking anxiety.
Another aim is to assess whether there is a hierarchy in the potentially anxietyprovoking stimuli present in the dental setting. In addition, gender, age and
differences in anxiety levels are studied. Finally, the number of stimuli needed to
obtain full coverage of all people’s dental fears will be estimated.
In order to increase understanding of the development of dental anxiety, and
to identify those at risk for developing dental anxiety, the Level of Exposure-Dental
Experiences Questionnaire (LOE-DEQ) was developed. The aims of Chapter 5 are to
introduce the instrument and to present its psychometric properties. Furthermore, its
suitability as an additional instrument in the assessment of dentally-anxious patients
will be determined.
Findings from previous research suggest that certain types of experiences may
influence the subsequent development of dental anxiety, but, at the present date, no
study has examined the psychological impact of exposure to events both inside and
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outside the dental setting, and their relationship with present levels of anxiety. More
specifically, based on previous research, it is not clear whether some experiences are
more critical than others in terms of precipitating dental phobia onset. Therefore, the
main purpose of the study presented in Chapter 6 is to assess which types of events are
most closely associated with the development of pathological forms of dental anxiety
(i.e. high dental anxiety and dental phobia). Hereto, the association between
distressing events, both dentistry-related and general traumatic events (as measured by
the LOE-DEQ) and pathological dental anxiety is determined.
In the final chapter (Chapter 7) a chapter-by-chapter summary and a general
discussion are presented and practical and theoretical implications are put forward.
This thesis is based on five separate publications in peer-reviewed journals:
four have been published and one is submitted for publication. As a consequence,
some duplication and redundancy in the various chapters is inevitable. In addition, for
practical reasons the publications are not presented chronologically. With regard to
lay-out and references, the text is largely uniformed and abstracts are removed.

21

Chapter 1

References
1.

BERGGREN U. Psychosocial effects associated with dental fear in adult dental patients
with avoidance behaviours. Psychol Health 1993; 8: 185-196.

2.

DE JONGH A, AARTMAN IHA, BRAND N. Trauma-related phenomena in anxious
dental patients. Community Dent Oral Epidemiol 2003; 31: 52-58.

3.

VERMAIRE JH,

DE JONGH

A, AARTMAN IHA. Dental anxiety and quality of life: the

effect of dental treatment. Community Dent Oral Epidemiol 2008; 36: 409-416.
4.

ARMFIELD JM, SPENCER AJ, STEWART JF. Dental fear in Australia: who's afraid of
the dentist? Aust Dent J 2006; 51: 78-85.

5.

DOMOTO PK, WEINSTEIN P, MELNICK S, OHMURA M, UCHIDA H, OHMACHI K,
HORI M, OKAZAKI Y, SHIMAMOTO T, MATSUMURA S. Results of a dental fear survey
in Japan: implications for dental public health in Asia. Community Dent Oral Epidemiol
1988; 16: 199-201.

6.

MENG X, HEFT MW, BRADLEY MM, LANG PJ. Effect of fear on dental utilization
behaviors and oral health outcome. Community Dent Oral Epidemiol 2007; 35: 292-301.

7.

MILGROM P, COLDWELL SE, GETZ T, WEINSTEIN P, RAMSAY DS. Four dimensions
of fear of dental injections. J Am Dent Assoc 1997; 128: 756-766.

8.

SOHN W, ISMAIL AI. Regular dental visits and dental anxiety in an adult dentate
population. J Am Dent Assoc 2005; 136: 58-66.

9.

KENT G. Dental phobias. In: DAVEY GCL, ed. Phobias - A Handbook of Theory, Research
and Treatment. New York, NY: John Wiley & Sons Ltd, 1997; 107-127.

10.

ARMFIELD JM, STEWART JF, SPENCER AJ. The vicious cycle of dental fear: exploring
the interplay between oral health, service utilization and dental fear. BMC Oral Health
2007; 7: 1.

11.

BERGGREN U, MEYNERT G. Dental fear and avoidance: causes, symptoms, and
consequences. J Am Dent Assoc 1984; 109: 247-251.

12.

MOORE R, BRODSGAARD I, ROSENBERG N. The contribution of embarrassment to
phobic dental anxiety: a qualitative research study. BMC Psychiatry 2004; 4: 10.

13.

BENJAMINS C. Psychophysiological measurement of dental anxiety. PhD Thesis. Amsterdam:
the Netherlands, University of Amsterdam, 1995.

22

General Introduction

14.

DE JONGH A. Dental Anxiety: A Cognitive Perspective. Amsterdam. PhD Thesis.
Amsterdam, the Netherlands: Academic Centre of Dentistry Amsterdam (ACTA),
1995.

15.

AARTMAN IHA. Treating highly anxious patients in a dental fear clinic. PhD Thesis.
Amsterdam, the Netherlands: Academic Centre of Dentistry Amsterdam (ACTA),
2000.

16.

STOUTHARD MEA. Fear of dental treatment: development and validation of a questionnaire for
research and practise. PhD Thesis. Amsterdam, the Netherlands: University of
Amsterdam, 1989.

17.

MOORE R. The phenomenon of dental fear – studies in clinical diagnosis, measurement and
treatment. PhD Thesis. Århus, Denmark: Royal Dental College, 1991.

18.

HAKEBERG M. Dental anxiety and health – A prevalence study and assessment of treatment
outcomes. PhD Thesis. Goteborg, Sweden: University of Göteborg, 1992.

19.

BERGGREN U. Dental fear and avoidance: a study on etiology, consequences and treatment. PhD
Thesis. Goteborg, Sweden: University of Goteborg, 1984.

20.

ABRAHAMSSON KH. Dental fear and oral health behavior. Studies on psychological health and
psychosocial factors. PhD Thesis. Gotenborg: Gotenborg Univeristy, 2003.

21.

WILLUMSEN T. Treatment of dental phobia: short-time and long-time effects of nitrous oxide
sedation, cognitive therapy and applied relaxation. PhD Thesis. Oslo, Norway: University of
Oslo, 1999.

22.

American Psychiatric Association (APA). Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR). Washington, DC: American Psychiatric Association, 2000.

23.

KLINGBERG G, BROBERG AG. Dental fear/anxiety and dental behaviour
management problems in children and adolescents: a review of prevalence and
concomitant psychological factors. Int J Pediatr Dent 2007; 17: 391-406.

24.

MILGROM P, WEINSTEIN P, KLEINKNECHT R, GETZ T. Treating fearful dental patients:
A patient management handbook, second ed. Seattle, WA: University of Washington
Press, 1995.

25.

AGRAS S, SYLVESTER D, OLIVEAU D. The epidemiology of common fears and
phobia. Compr Psychiatry 1969; 10: 151-156.

23

Chapter 1

26.

FISET L, MILGROM P, WEINSTEIN P, MELNICK S. Common fears and their
relationship to dental fear and utilization of the dentist. Anesthesia Progress 1989; 36:
258-264.

27.

ARMFIELD JM, SLADE GD, SPENCER AJ. Cognitive vulnerability and dental fear.
BMC Oral Health 2008; 8: 2.

28.

BAUMEISTER H, HARTER M. Prevalence of mental disorders based on general
population surveys. Soc Psychiatry Psychiatr Epidemiol 2007; 42: 537-546.

29.

CORAH NL, GALE EN, ILLIG SJ. Assessment of a dental anxiety scale. J Am Dent
Assoc 1978; 97: 816-819.

30.

SCHUURS AH, HOOGSTRATEN J. Appraisal of dental anxiety and fear questionnaires:
a review. Community Dent Oral Epidemiol 1993; 21: 329-339.

31.

STINSON FS, DAWSON DA, PATRICIA CHOU S, SMITH S, GOLDSTEIN RB, JUNE
RUAN W, GRANT BF. The epidemiology of DSM-IV specific phobia in the USA:
results from the National Epidemiologic Survey on Alcohol and Related Conditions.
Psychol Med 2007; 37: 1047-1059.

32.

FREDRIKSON M, ANNAS P, FISCHER H, WIK G. Gender and age differences in the
prevalence of specific fears and phobias. Behav Res Ther 1996; 34: 33-39.

33.

BOUTER LM, VAN DONGEN MCIM. Epidemiological research: construction and interpretation
Houten: Bohn Stafleu Van Loghum, 2000.

34.

JABLENSKY A. Research methods in psychiatric epidemiology: an overview. Aust N Z
J Psychiatry 2002; 36: 297-310.

35.

GATCHEL RJ, INGERSOLL BD, BOWMAN L, ROBERTSON MC, WALKER C. The
prevalence of dental fear and avoidance: a recent survey study. J Am Dent Assoc 1983;
107: 609-610.

36.

HALLSTROM T, HALLING A. Prevalence of dentistry phobia and its relation to missing
teeth, alveolar bone loss and dental care habits in an urban community sample. Acta
Psychiatr Scand 1984; 70: 438-446.

37.

STOUTHARD ME, HOOGSTRATEN J. Prevalence of dental anxiety in the Netherlands.
Community Dent Oral Epidemiol 1990; 18: 139-142.

38.

LOCKER D, LIDDELL A, BURMAN D. Dental fear and anxiety in an older adult
population. Community Dent Oral Epidemiol 1991; 19: 120-124.

24

General Introduction

39.

LIDDELL A, LOCKER D. Gender and age differences in attitudes to dental pain and
dental control. Community Dent Oral Epidemiol 1997; 25: 314-318.

40.

WOODMANSEY KF. The Prevalence of Dental Anxiety in Patients of a University
Dental Clinic. J Am College Health 2005; 54: 59-61.

41.

EITNER S, WICHMANN M, PAULSEN A, HOLST S. Dental anxiety – an epidemiological
study on its clinical correlation and effects on oral health. J Oral Rehabil 2006; 33: 588593.

42.

ENKLING N, MARWINSKI G, JAEHREN P. Dental anxiety in a representative sample
of residents of a large German city. Clin Oral Investigations 2006; 10: 84-91.

43.

NICOLAS E, COLLADO V, FAULKS D, BULLIER B, HENNEQUIN M. A national crosssectional survey of dental anxiety in the French adult population. BMC Oral Health
2007; 7: 12.

44.

BOYD JH, RAE DS, THOMPSON JW, BURNS BJ, BOURDON K, LOCKE BZ, REGIER
DA. Phobia: prevalence and risk factors. Soc Psychiatry Psychiatr Epidemiol 1990; 25:
314-323.

45.

MAGEE WJ, EATON WW, WITTCHEN HU, MCGONAGLE KA, KESSLER RC.
Agoraphobia, simple phobia, and social phobia in the National Comorbidity Survey.
Arch Gen Psychiatry 1996; 53: 159-168.

46.

BEKKER MH,

VAN

MENS-VERHULST J. Anxiety disorders: sex differences in

prevalence, degree, and background, but gender-neutral treatment. Gend Med 2007; 4
Suppl B: S178-193.
47.

BIJL RV, VAN ZESSEN G, RAVELLI A, DE RIJK C, LANGENDOEN Y. The Netherlands
Mental Health Survey and Incidence Study (NEMESIS): objectives and design. Soc
Psychiatry Psychiatr Epidemiol 1998; 33: 581-586.

48.

WITTCHEN HU, NELSON CB, LACHNER G. Prevalence of mental disorders and
psychosocial impairments in adolescents and young adults. Psychol Med 1998; 28: 109126.

49.

COX BJ, MCWILLIAMS LA, CLARA IP, STEIN MB. The structure of feared situations
in a nationally representative sample. J Anxiety Disord 2003; 17: 89-101.

50.

LIPSITZ JD, BARLOW DH, MANNUZZA S, HOFMANN SG, FYER AJ. Clinical features
of four DSM-IV-specific phobia subtypes. J Nerv Ment Disord 2002; 190: 471-478.

25

Chapter 1

51.

CHAPMAN TF. The epidemiology of fears and phobias. In: DAVEY GCL, ed. PhobiasA Handbook of Theory, Research and Treatment. Vol. 1. Washington: John Wiley and Sons
Ltd., 1997; 415-435.

52.

CRASKE MG, BARLOW DH, CLARK DM, CURTIS GC, HILL EM, HIMLE JA, LEE Y-J,
LEWIS JA, MCNALLY RJ, ÖST L-G, SALKOVSKIS PM, WARWICK HMC. Specific
(simple) phobia. In: WIDIGER TW, FRANCES AJ, PINCUS HA, FIRST MB, ROSS R,
DAVIS, W ed. DSM-IV sourcebook Vol. 2. Washington, DC: American Psychiatric
Association, 1994; 473-506.

53.

WOLITZKY-TAYLOR KB, HOROWITZ JD, POWERS MB, TELCH MJ. Psychological
approaches in the treatment of specific phobias: A meta-analysis. Clin Psychol Rev
2008; 28: 1021-1037.

54.

BECKER ES, RINCK M, TURKE V, KAUSE P, GOODWIN R, NEUMER S, MARGRAF J.
Epidemiology of specific phobia subtypes: Findings from the Dresden Mental Health
Study. Eur Psychiatry 2007; 22: 69-74.

55.

ARRINDELL WA, PICKERSGRILL MJ, MERCKELBACH H, ARDON A, CORNET FC.
Phobic dimensions: III. Factor analytic approaches to the study of common phobic
fears; an updated review of findings obtained with adult subjects. Adv Behav Res Ther
1991; 13: 73-130.

56.

ARRINDELL WA, EISEMANN M, RICHTER J, OEI TP, CABALLO VE,

VAN DER

ENDE

J, SANAVIO E, BAGES N, FELDMAN L, TORRES B, SICA C, IWAWAKI S, EDELMANN
RJ, CROZIER WR, FURNHAM A, HUDSON BL, AGUILAR G, ARRINDELL WA, BAGES
N, BENTALL R, BRIDGES KR, BUCHANAN A, CABALLO VE, CALVO MG, CANALDA
G, CASTRO J, CROZIER WR, DAVIS M, EDELMANN RJ, EISEMANN M, FARRER RJ,
FELMAN L, FRINDTE W, FURNHAM A, GARLING T, GASZNER P, GILLHOLM R,
GUSTAFSSON M, HANSSON SB, HARRIS P, HATZICHRISTOU C, HUDSON BL,
IWAWAKI S, JOHNSTON M, KALLAI J, KASIELKE E, KENARDY J, LEONG CC,
LIDDELL A, MONTGOMERY I, OEI TP, PALENZUELA DL, PENNINGTON D, PETER
M, PICKERSGILL MJ, RECINOS LA, RICHARDS JC, RICHTER J, RYDEN O, SANAVIO E,
SICA C, SIMON MA, SURMAN M, TORRES B, VAN DER ENDE J, ZALDIVAR F. Phobic
anxiety in 11 nations. Part I: Dimensional constancy of the five-factor model. Behav
Res Ther 2003; 41: 461-479.

26

General Introduction

57.

CURTIS GC, MAGEE WJ, EATON WW, WITTCHEN HU, KESSLER RC. Specific fears
and phobias. Epidemiology and classification. Br J Psychiatry 1998; 173: 212-217.

58.

LIDDELL A, LOCKER D, BURMAN D. Self-reported fears (FSS-II) of subjects aged 50
years and over. Behav Res Ther 1991; 29: 105-112.

59.

MELLON R. A Greek-Language Inventory of Fears: Psychometric Properties and
Factor Structure of Self-Reports of Fears on the Hellenic Fear Survey Schedule. J
Psychopathology Behav Assess 2000; 22: 123-140.

60.

MURIS P, SCHMIDT H, MERCKELBACH H. The structure of specific phobia symptoms
among children and adolescents. Behav Res Ther 1999; 37: 863-868.

61.

LAST CG, FRANCIS G, STRAUSS CC. Assessing fears in anxiety-disordered children
with the revised Fear Survey Schedule for Children. J Clin Child Psychol 1989; 18: 137141.

62.

MURIS P, MERCKELBACH H, MAYER B, PRINS E. How serious are common
childhood fears? Behav Res Ther 2000; 38: 217-228.

63.

CORAH NL, O'SHEA RM, BISSELL GD. The dentist-patient relationship: perceptions
by patients of dentist behavior in relation to satisfaction and anxiety. J Am Dent Assoc
1985; 111: 443-446.

64.

SCOTT DS, HIRSCHMAN R, SCHRODER K. Historical antecedents of dental anxiety. J
Am Dent Assoc 1984; 108: 42-45.

65.

DOEBLING S, ROWE MM. Negative perceptions of dental stimuli and their effects on
dental fear. J Dent Hyg 2000; 74: 110-116.

66.

GALE EN. Fears of the dental situation. J Dent Res 1972; 51: 964-966.

67.

KLEINKNECHT RA, KLEPAC RK, ALEXANDER LD. Origins and characteristics of
fear of dentistry. J Am Dent Assoc 1973; 86: 842-848.

68.

ERTEN H, AKARSLAN ZZ, BODRUMLU E. Dental fear and anxiety levels of patients
attending a dental clinic. Quintessence Int 2006; 37: 304-310.

69.

KAUFMAN E, RAND RS, GORDON M, COHEN HS. Dental anxiety and oral health in
young Israeli male adults. Community Dent Health 1992; 9: 125-132.

70.

HOLTZMAN JM, BERG RG, MANN J, BERKEY DB. The relationship of age and
gender to fear and anxiety in response to dental care. Spec Care Dent 1997; 17: 82-87.

27

Chapter 1

71.

LIDDELL A, GOSSE V. Characteristics of early unpleasant dental experiences. J Behav
Ther Exp Psychiatry 1998; 29: 227-237.

72.

ABRAHAMSSON KH, BERGGREN U, HALLBERG L, CARLSSON SG. Dental phobic
patients' view of dental anxiety and experiences in dental care: a qualitative study.
Scand J Caring Sci 2002; 16: 188-196.

73.

MOORE R, BRODSGAARD I, MAO TK, KWAN HW, SHIAU YY, KNUDSEN R. Fear of
injections and report of negative dentist behavior among Caucasian American and
Taiwanese adults from dental school clinics. Community Dent Oral Epidemiol 1996; 24:
292-295.

74.

SCHUURS AH, DUIVENVOORDEN HJ, THODEN VAN VELZEN SK, VERHAGE F. Fear
of dental procedures. Community Dent Health 1986; 3: 227-237.

75.

SEEMAN K, MOLIN C. Psychopathology, feelings of confinement and helplessness in
the dental chair, and relationship to the dentist in patients with disproportionate
dental anxiety (DDA). Acta Psychiatr Scand 1976; 54: 81-91.

76.

STOUTHARD ME, RIJKSE A, VAN

DEN

BERG R. [Etiology of the fear of dentistry]

[Article in Dutch]. Ned Tijdschr Tandheelkd 1992; 99: 66-68.
77.

WOOLGROVE J, CUMBERBATCH G. Dental anxiety and regularity of dental
attendance. J Dent 1986; 14: 209-213.

78.

MELLOR AC. Dental anxiety and attendance in the North-west of England. J Dent
1992; 20: 207.

79.

DE JONGH A, STOUTHARD ME. Anxiety about dental hygienist treatment. Community
Dent Oral Epidemiol 1993; 21: 91-95.

80.

QUTEISH TAANI DS. Dental anxiety and regularity of dental attendance in younger
adults. J Oral Rehabil 2002; 29: 604-608.

81.

VAN WIJK AJ,

HOOGSTRATEN J. The Fear of Dental Pain questionnaire: construction

and validity. Eur J Oral Sci 2003; 111: 12-18.
82.

WARDLE J. Fear of dentistry. Br J Med Psychol 1982; 55: 119-126.

83.

DE JONGH A, BONGAARTS G, VERMEULE I, VISSER K,

DE

VOSA P, MAKKES PC.

Blood-injury-injection phobia and dental phobia. Behav Res Ther 1998; 36: 971-982.
84.

GADBURY-AMYOT CC, WILLIAMS KB. Dental hygiene fear: gender and age
differences. J Contemp Dent Pract 2000; 1: 42-59.

28

General Introduction

85.

PERETZ B, EFRAT J. Dental anxiety among young adolescent patients in Israel. Int J
Pediatr Dent 2000; 10: 126-132.

86.

RACHMAN S. The conditioning theory of fear-acquisition: a critical examination. Behav
Res Ther 1977; 15: 375-387.

87.

OST LG, HUGDAHL K. Acquisition of blood and dental phobia and anxiety response
patterns in clinical patients. Behav Res Ther 1985; 23: 27-34.

88.

LOCKER D, LIDDELL A, DEMPSTER L, SHAPIRO D. Age of onset of dental anxiety. J
Dent Res 1999; 78: 790-796.

89.

LAUTCH H. Dental phobia. Br J Psychiatry 1971; 119: 151-158.

90.

DE JONGH A, FRANSEN J, OOSTERINK-WUBBE FMD, AARTMAN IHA. Psychological
trauma exposure and trauma symptoms among individuals with high and low levels
of dental anxiety. Eur J Oral Sci 2006; 114: 286-292.

91.

SHOBEN EJ, BORLAND L. An empirical study of the etiology of dental fears. J Clin
Psychol 1954; 10: 171-174.

92.

KENT G. Self-efficacious control over reported physiological, cognitive and
behavioural symptoms of dental anxiety. Behav Res Ther 1987; 25: 341-347.

93.

FREEMAN RE. Dental anxiety: a multifactorial aetiology. Br Dent J 1985; 159: 406-408.

94.

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: 581.

95.

WALKER EA, MILGROM PM, WEINSTEIN P, GETZ T, RICHARDSON R. Assessing
abuse and neglect and dental fear in women. J Am Dent Assoc 1996; 127: 485-490.

96.

WILLUMSEN T. The impact of childhood sexual abuse on dental fear. Community Dent
Oral Epidemiol 2004; 32: 73-79.

97.

FRIEDLANDER AH, MILLS MJ, WITTLIN BJ. Dental management considerations for
the patient with post-traumatic stress disorder. Oral Surg Oral Med Oral Pathol 1987;
63: 669-673.

98.

SMYTH JS. A programme for the treatment of severe dental fear. Report of three
cases. Aust Dent J 1999; 44: 275-278.

99.

BERGGREN U. General and specific fears in referred and self-referred adult patients
with extreme dental anxiety. Behav Res Ther 1992; 30: 395.

29

CHAPTER 2

PREVALENCE OF DENTAL FEAR AND PHOBIA
RELATIVE TO OTHER FEARS AND PHOBIA SUBTYPES 1
1

Chapter 2 Prevalence of dental fear and phobia relative to other fears and
phobia subtypes.

1

This chapter has been published as: OOSTERINK FMD, DE JONGH A, HOOGSTRATEN J.

Prevalence of dental fear and phobia relative to other fears and phobia subtypes. Eur J Oral Sci
2009; 117: 135-143.

31

Chapter 2

Introduction
Fear is a commonly studied phenomenon and has received much attention in the
literature (1-4). The results of earlier studies show wide variations in prevalence rates
of fears, ranging from 7.7% (3) to 58.0% (4). The most frequently reported fears are
fear of animals (12.6 - 39.0%), heights (19.1 - 30.7%), storms (5.7 - 21.1%) and flying
(6.9 - 13.2%) (1-4). Most studies found higher prevalence rates for women than for
men (1, 4).
One highly prevalent type of fear is dental fear. Epidemiological studies, which
examined the point prevalence of dental fear, found prevalence rates of 19.8% (3) and
13.1% (4). Gender differences were not reported. It has been established that fear of
dentistry-related objects and situations often leads to a heightened threshold for
seeking care for diseased teeth, a deteriorating oral condition and elevated levels of
severity of fear, imposing a threat to a person’s both mental and general health as well
as quality of life (5-8).
Estimates based on survey data indicate that as many as 3-7% of the
population suffer from debilitating high levels of dental fear and avoidance (9-12). A
review based on two online search engines (PubMed and PsychInfo, see Table 1)
shows the results of studies, that have attempted to establish an estimate of the
prevalence of high levels of dental fear in the general population (9, 13-21).
The results are not consistent, largely because of the considerable variability
in methods, measures and criteria used (9, 13-21). Another problem relates to the use
of measures that leave the interpretation of what ‘fear’ is up to the individual. It has
been argued that this easily leads to the inclusion of general concerns or worries in
respondents’ responses (22). Therefore, a number of studies applied a validated
measure of dental trait anxiety to determine the severity of dental fear in a more
reliable fashion, using, for instance the criterion of a score of > 13 or > 15 on the
Dental Anxiety Scale (DAS) (23). However, self-report measures, such as the DAS, are
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developed to identify people who need special attention, and to tap symptom severity
as well as treatment effects (24). Because no studies have used the performance of
such measures as a diagnostic tool for the assessment of excessive, pathological or
phobic mental health conditions (i.e. dental phobia), their use for diagnostic purposes
on individual or population level is problematic. Moreover, assessments based on
specific measures of dental fear pose a problem when comparing its prevalence and
severity with that of other types of fears and phobias.
An agreed scientific solution to address these concerns is the use of widelyestablished systems for classifying mental illnesses, such as the International
Classification of Diseases (ICD-10) (25), or the Diagnostic and Statistical Manual of
Mental Disorders (DSM) (26). According to the most recent DSM version, the DSMIV-TR, a person suffers from a mental health condition termed ‘specific phobia’ when
he or she fulfils the following criteria: (i) the fear is elicited by a specific and limited set
of stimuli (e.g. snakes, injections), (ii) confrontation with these stimuli results in
intense fear and avoidance behaviour, (iii) the fear is unreasonable and (iv) is excessive
to a degree that it interferes with daily life (26). Epidemiological studies, that have
attempted to estimate the prevalence of specific phobia within the general population
show that this condition is more prevalent than any other group of psychiatric
disorders studied, with life-time prevalence rates of around 10% (3, 27-30). The most
frequently-reported phobia subtypes are animal phobia (1.1-7.9%), height phobia (0.57.5%), phobia of enclosed spaces (3.2-4.0%) and lightning/thunder phobia (2.0-2.1%)
(31, 32). To date, only two studies have examined the point prevalence of dental
phobia and prevalence rates of 2.4% (31) and 2.1% (32) have been reported. The latter
study, conducted by FREDRIKSON et al. (32), used a randomly selected sample of about
700 subjects 18 - 70 yr of age.
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Table 1 Studies on the prevalence of dental phobia in the general population, screening instruments, criteria and main results
Author

Year

Area

N

Sample characteristics

Instrument

Gender

GATCHEL et al.
(20)

1983

Dallas
USA

105

Randomly selected sample by
random digit dialing

10 point Dental
Anxiety Scale

F
M

62
43

11.7

F 16.4
M 2.8

Score 8-10 high fear

HALLSTROM &
HALLING (18)

1984

Gothenburg
Sweden

784

Representative systematic sample

Semi structured
interview

F

784

4.3

F

100

Degree anxiety and
avoidance behaviour

STOUTHARD &
HOOGSTRATEN
(17)
LOCKER &
LIDDEL (13)

1990

The
Netherlands

648

Dental Anxiety
Questionnaire

F
M

328
320

3.9

F
M

64.2
35.8

Stanine 9
(score > 142)

1991

Ontario
Canada

580

A weekly surveyed panel
representative of the Dutch
population
Community sample of people age
50 year and over

Dental Anxiety Scale

F
M

32
217

7.8

F 9.4
M 5.1

>13

LIDDEL &
LOCKER (19)

1997

Toronto
Canada

2,609

Sample randomly selected from
the voters list

Dental Anxiety Scale

F
M

1481
1128

10.7

Not reported

>13

WOODMANSEY (16)

2005

USA

100

Patients university clinic

Dental Anxiety Scale

Not
reported

4.0

Not reported

>15

EITNER et al. (14)

2006

Germany

374

Adult male soldiers

Dental Anxiety Scale

M

374

4.6

M 100

>15

ENKLING et al. (15)

2006

Bochum
Germany

300

Pedestrians

Hierarchical Anxiety
Questionnaire
(HAQ)

F
M

174
126

11

Not reported

>38

NICOLAS, et al. (9)

2007

France

2,725

Convenience sample

Dental Anxiety Scale

Not
reported

7.3

Not reported

>15

ARMFIELD et al. (21)

2008

Australia

3,937

Sample from a stratified national
sample of Australians

Global question

F
M

3.9

Not reported

Extremely stressed or
afraid

2052
1880

Prevalence
%

Prevalence
% by gender

Cut-off score
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Although this study has probably generated the most reliable estimate of
dental phobia prevalence in the general population, it also has a number of limitations,
which need to be acknowledged. First, the sample was limited to one urban area in
Sweden (Stockholm). Secondly, the researchers asked their subjects to rate the
presence of ‘fear of dentists’. This could easily have been misinterpreted by the
respondents, as the dentist has proven to be one of the least fear-evoking aspects of
the dental-treatment situation (33). As a matter of fact, in a study carried out to
establish a hierarchy of anxiety-provoking capacities of 67 potentially fear evoking
dental stimuli, the dentist as a person was ranked 66th and was reported as extremely
anxiety-provoking by only 0.3% of those questioned (33). An even more important
limitation of the study of FREDRIKSON et al. (32) is that the screening questionnaire
did not contain an explicit question pertaining to the diagnostic criterion of
impairment in terms of significant interference with daily functioning. Thus, it would
seem that reliable information on the prevalence of dental phobia in the European
population is still lacking.
The purpose of the present study was to determine the prevalence of fear and
phobia of dental treatment using DSM-IV-TR criteria in a large population sample.
These prevalence rates were compared with prevalence rates of 10 other common
fears and phobias (i.e. injections, snakes, spiders, thunder, enclosed spaces, physical
injuries, darkness, flying, heights and blood). Data were also analysed to examine
potential differences with regard to gender, age, and severity of the present fear, as
some of these variables have not been examined in depth in previous research. An
additional aim pertained to the extent to which one suffers from trauma-related
symptoms. A previous study showed that 43.3% of the individuals with high levels of
dental anxiety indicated that they suffered from intrusive re-experiencing of earlier
events, a key feature of post-traumatic stress disorder (PTSD) (34). Because it has not
been investigated whether this is a characteristic of dental fear alone, or also a feature
displayed by individuals suffering from other types of common fears, the present
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study assessed the severity of the present fears also in terms of presence of intrusive
recollections of distressing events associated with having that fear.

Method
Assessment A questionnaire booklet was used that contained a number of self-report
measures. In the first part of the booklet, data on demographic variables (i.e. age,
gender, marital status and country of origin) of the participants were gathered. The
second part of the questionnaire consisted of questions pertaining to the presence or
absence of 11 common fears (i.e. fear of dental treatment, injections, snakes, spiders,
thunder, enclosed spaces, physical injuries, darkness, flying, heights and blood). In
order to optimize comparison of results, each of the fears was adopted from the
earlier study conducted by FREDRIKSON et al. (32) while one fear (of blood) was
added. When the participants responded in the affirmative to one or more of these
fears, they were invited to complete the third part of the questionnaire. This part
consisted of the Phobia Checklist, which focused on the question of whether the
present fears met the diagnostic criteria for specific phobia in terms of the DSM-IVTR (26). Four DSM-IV criteria for specific phobia were used: (i) the sight of the
feared object or experiencing the situation evokes an excessive fear response, (ii) the
fear is greater than justified, (iii) avoidance or giving up things because of the fear, (iv)
avoidance of the situation or object causes daily impairment. The first three criteria
were adopted from the Swedish study conducted by FREDRIKSON et al. (32); the
fourth was added in this study in order to achieve a better coverage of the set of
DSM-IV-TR criteria. When all four criteria were met, a specific phobia subtype was
presumed to be present.
In a pilot study, the Phobia Checklist was validated for dental phobia against the
Structured Clinical Interview for DSM-IV (35) in a sample of 22 patients with dental
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phobia and 133 patients without dental phobia. In the validation process, all patients
completed the Phobia Checklist and were assessed using the anxiety disorder section
of the Structured Clinical Interview for DSM-IV. The results revealed excellent
sensitivity (0.95) and specificity (0.99) with an overall hit rate (proportion of persons
accurately classified) of 97%. Accordingly, the Phobia Checklist was considered a valid
screening tool for specific phobias.
One separate question of the third section pertained to the presence of reexperiences of traumatic distressing experiences. Subjects were asked to indicate
whether they were bothered by intrusions, that is, re-experiences of a traumatic event
related to the specific fear, which were hard to suppress. The last section of the third
part of the questionnaire assessed the severity of present fears, using visual analogue
scale (VAS) measures with 0 indicating ‘no fear at all’ and 100 indicating ‘terrified’.
Participants with a Structured Clinical Interview for DSM-IV based diagnosis of a
phobia of dental treatment showed significantly higher scores on the VAS than
participants without this specific phobia subtype (Mean=81.29, standard deviation
(SD)=15.6 vs. Mean=60.21, SD=24.3; t(475)=7.05, P<0.001), which supports the
validity of this measure (more detailed information about the questionnaire as well as
information pertaining to its validation can be obtained from the first author).
Sample A large sample was taken from the Dutch population, which consists of
about 16.3 million people (36). In order to provide respondents sufficient opportunity
to complete the questionnaire, two types of locations were selected in advance: public
transport means and public places. That is, all potential participants (N=2,968) were
identified among travellers using trains and intercity buses covering tracks between
most major cities across the Netherlands (i.e. Den Helder, Meppel, Zwolle,
Groningen, Amsterdam, Leiden, Den Haag, Rotterdam, Dordrecht, Roermond,
Arnhem, Nijmegen and Vlissingen), or were visitors of a wide range of public places
(supermarkets, cafes, parks and shopping malls, etc.) across the Netherlands. To
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obtain a geographically diverse sample (e.g. urban as well as rural areas) we also added
visitors of a wide range of public places in both cities (Roermond, Amersfoort,
Gouda, Oosterhout, Drachten, Groningen, Meppel, Zwolle, Emmeloord, Apeldoorn,
Zierikzee and Amstelveen) and villages (Bemelen, Leersum, Schelluinen, Drimmelen,
Haule, Kiel-Windeweer, Rolde, Albergen, Tollebeek, Stokkum, Nieuwerkerk and Den
Hoorn) were included. Subjects were approached between 7:00 am to 23:00 pm in
order to include both working people and non-working people in the study.
Of the 2,968 persons approached initially, 1,969 agreed to participate. Seven
questionnaires were incomplete and three questionnaires were completed by
participants under the age of 18, leaving 1,959 questionnaires for subsequent analyses.
Reported reasons for refusal to participate were: being busy with something else
(N=346), don’t feel like it (N=281), insufficient command of the Dutch language
(N=31), leaving the train or intercity bus in a moment (N=60), being too tired
(N=49), age under 18 (N=85), claiming not being scared (N=46), feeling ill (N=2) or
forgot reading glasses (N=1).
Procedure Potential participants were approached by an advanced graduate student
and invited to participate in a study on fears and phobias. After this introduction,
participants were invited to complete the questionnaire booklet if they had reached
the age of 18 and had sufficient command of the written Dutch language. Verbal
informed consent was obtained in all cases. The decision to use face-to-face
administration, rather than telephone, mail or internet administration was based on
considerations related to coverage properties, accuracy of the screening, response rate
and length of the survey/respondent burden (37).
The study was supported by the Academic Centre for Dentistry Amsterdam
(ACTA) and approved by the Netherlands Institute for Dental Sciences (IOT).
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Statistical analyses Chi-square analyses were used to detect gender differences
regarding the point prevalence rates of the 11 fears and phobias and intrusive reports
of recollections of fear-related events. In addition, for the prevalence rates 95%
confidence intervals (CI) were calculated. Gender differences in mean severity ratings
of different types of fears were tested using Student’s t-tests. For these analyses
Bonferroni corrections were applied to correct for type I errors (38) using an alpha
level of 0.004. All data were analysed using the Statistical Package for the Social
Sciences (SPSS) version 15.0 (Chicago, IL, USA).

Results
Participants Women represented 49.6% (N=971) of the sample. The age of the
participants varied from 18 to 93 yr (Mean=35.8, SD=15.5). The marital status of the
participants revealed that 25.4% were single, 48.6% were married or cohabiting, 20.7%
were dating and 5.3% were either divorced or widowed. The distribution of place of
origin showed that 88.1% were Dutch, 2.0%, were Surinamese, 1.3% were Turkish,
1.3% were Moroccan, 0.9% were Antillean, while 6.3% reported another country of
origin. These distributions of gender, age, marital status, urbanicity and country of
origin are an adequate reflection of the 2005 data on the Dutch population, published
by the Dutch Central Bureau of Statistics (36). The prevalence rates for marital status
and origin are clearly not sufficient to support subgroup analyses.
Prevalence of fears Of the 1,959 participants in the study, 399 (20.4%) reported no
fear at all. Of these people 114 (28.6%) were female and the age varied from 18 to 89
yr (Mean=36.1, SD=15.0). At least one fear was reported by 1,560 (79.6%) of the
participants. Prevalence rates of the various types of fears ranged from 8.3 to 34.8%.
Figure 1 shows that fear of dental treatment was present in 24.3% of the individuals.
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Fear of snakes was the most commonly reported fear, while fears of heights and
physical injuries were ranked second and third. Among the least commonly reported
fears were thunder, blood and darkness.

Figure 1 Prevalence of fears and phobias. 95% CI, 95% confidence interval, N, number of subjects
Prevalence of phobias Of the 1,959 participants in the study 102 (11.8%) met all
DSM-IV-TR criteria for at least one subtype of specific phobia. Prevalence rates of
the various subtypes of specific phobias ranged from 0.6 to 3.7%. Figure 1 shows that
specific phobia of dental treatment was most prevalent, followed by phobia of heights
and spiders. Least prevalent were phobias of darkness, physical injuries and thunder.
Severity of fears Table 2 shows that the mean severity ratings for the 11 different
fears ranged from 50.33 to 63.35 and that fears of dental treatment, flying and thunder
were rated as most severe. Fears of physical injuries, blood and enclosed spaces were
reported as least severe.
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Intrusive reports of recollections of fear-related events Rates for reports of
recollections of fear-related events for the 11 different fears ranged from 5.4 to
49.4%. Table 3 demonstrates that the fear with the highest prevalence rate for
intrusive re-experiencing was fear of dental treatment (49.4%). Among individuals
suffering from other fears (e.g. spiders, flying and snakes), this symptomatology was
much less prevalent.
Gender differences With regard to the prevalence rates of fears, a significant gender
difference was found for fear of dental treatment (P<0.001). Women reported this
fear more often than men. Significant gender differences were also found for fears of
injections, snakes, spiders, enclosed spaces, flying, blood, darkness, and thunder (all Pvalues<0.004). Each of these fears was reported more frequently by women than by
men (see Table 4). No significant gender differences were found with regard to the
prevalence of dental phobia, severity ratings of dental fear and intrusive reports of
recollections of dental fear-related events (all P-values>0.004). The only significant
gender differences for phobias were found for the prevalence rates of spider phobia
and phobia of enclosed spaces. Women reported these phobia subtypes more often
than men (P<0.004, see Table 4). With regard to the severity of fears, females fearful
of snakes rated their fear as more severe than their male counterparts (P<0.001, see
Table 2). Finally, two gender differences were found with regard to intrusive reports
of recollections of fear-related events: one for fear of physical injuries and one for fear
of snakes (see Table 3).
Age distribution of fears Figure 2 shows the plots of prevalence across age for the
four most prevalent fears (i.e. fear of snakes, physical injuries, heights and dental
treatment). From 21 yr of age, the distributions of these fears demonstrate comparable
patterns across age with a stable or increasing fear curve during adulthood, being
maximal at about 60 yr, followed by a decline in the older age groups.
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Table 2 Mean Severity Ratings (MSR), rank order of fears and gender differences
Total
N
Type of fear
Dental treatment
Flying
Thunder
Snakes 1
Heights
Spiders
Injections
Darkness2
Enclosed spaces
Blood
Physical injuries2
1
2

477
239
196
682
604
456
315
163
341
184
532

MSR (SD)
63.35
62.30
60.23
60.16
59.39
58.43
57.40
56.97
56.50
53.08
50.33

(24.4)
(24.4)
(20.6)
(23.4)
(22.7)
(24.2)
(21.4)
(23.1)
(22.8)
(24.3)
(23.7)

Gender
Women
MSR (SD)

Men
MSR (SD)
60.40
61.19
55.71
49.27
57.69
59.29
56.28
49.39
51.24
51.30
50.51

(22.5)
(26.5)
(24.3)
(24.8)
(21.6)
(22.9)
(21.8)
(24.5)
(20.9)
(24.1)
(23.2)

65.58
62.98
61.38
61.27
60.84
60.64
58.00
58.82
58.72
54.20
50.16

(25.5)
(23.2)
(19.4)
(23.3)
(23.4)
(23.6)
(21.2)
(22.4)
(23.2)
(24.5)
(24.2)

t
-2.31
-0.55
-1.56
-4.60
-1.70
-.070
-0.68
-2.09
-2.79
-0.79
0.17

Using Bonferroni correction, P<0.004, significant gender difference (women > men)
Using Bonferroni correction, P<0.004, significant gender difference (younger > older)

Table 3 Prevalence rates (%), 95% Confidence Intervals (CI), rank order and gender differences in
the report of recollections of fear-related events

Dental treatment
Thunder
Enclosed spaces
Darkness
Physical injuries1
Blood
Injections
Heights
Spiders
Flying
Snakes2
1
2

%
49.4
29.1
28.2
26.5
26.2
21.7
20.6
13.3
11.4
8.8
5.4

Total
CI
49.2 - 49.6
28.4 - 29.8
27.8 - 28.6
25.6 - 27.4
25.9 - 26.5
20.9 - 22.5
20.1 - 21.1
13.0 - 13.6
11.0 -11.8
8.1 - 9.5
5.1 - 5.7

N
235
57
96
43
139
40
65
80
52
21
37

Men
49.3
30.0
23.8
18.8
33.3
26.8
24.8
14.4
14.8
12.2
9.1

Gender
Women
49.4
28.8
30.0
28.5
19.1
18.6
18.4
12.3
10.3
6.8
3.4

Using Bonferroni correction, P<0.004, significant gender difference (women > men)
Using Bonferroni correction, P<0.004, significant gender difference (men>women)
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χ 2(1)
0.01
0.02
1.37
1.24
13.91
1.71
1.74
0.56
1.63
2.08
9.78
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Table 4 Gender differences in the prevalence of fears and specific phobias

Snakes1
Heights
Physical injuries
Dental treatment1
Spiders1 2
Enclosed spaces1 2
Injections1
Flying1
Thunder1
Blood1
Darkness1
> 1 fear / >1 phobia1 2
1
2

Fears
men women
%
% χ 2(1)
24.5
45.3 93.54
28.1
33.6 6.79
26.8
27.5 0.11
20.7
28.0 14.03
10.9
35.8 170.1
10.2
24.8 72.41
11.0
21.2 37.63
9.2
15.2 16.63
4.0
16.1 78.55
7.2
11.6 11.40
3.2
13.5 67.48
71.2 88.3 88.35

men
%
0.8
2.4
0.7
2.6
1.0
0.7
0.8
1.1
0.3
1.1
0.4
8.2

Phobias
women
%
1.6
3.7
0.9
4.7
4.3
2.6
1.3
2.1
0.8
0.9
1.3
15.6

χ 2(1)
2.84
2.70
0.29
6.13
20.81
10.61
1.29
2.82
2.37
0.17
4.97
25.361

Using Bonferroni correction, P<0.004, significant gender difference in fears (women > men)
Using Bonferroni correction, P<0.004, significant gender difference in phobias (women > men)

Discussion
The results of this study using a large and representative sample of the Dutch
population suggest that, while dental fear is not the most common fear, this fear is
more severe and more strongly associated with intrusive re-experiencing than any of
the other fears evaluated. With a prevalence rate of somewhat < 25%, dental fear
ranked fourth, with fear of snakes as the most prevalent fear in the general Dutch
population followed by the fear of heights and the fear of physical injuries. The
finding that dental treatment is a common source of fear is consistent with findings of
previous community surveys (4, 10-12, 15). Also, the ranking of these prevalence rates
is in line with previous findings in this area, suggesting that the order of the
prevalence of fears is relatively robust and stable across populations (1, 4, 39).
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Fig. 2 Distribution of the most prevalent fears, according to age
One study, which assessed multiple fears among more than 1000 residents of
Seattle, found dental fear to be even the most common fear out of the 10 different
fears surveyed (4). With a prevalence estimate of 22.6% this figure comes close to the
one found in the present study.
The present study was guided by DSM-IV-TR criteria to establish an
estimation of the prevalence of a variety of subtypes of specific phobia in the
population. Interestingly, the findings suggest that dental phobia is the most prevalent
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subtype of specific phobia. The prevalence of 3.7% for dental phobia, based on the
DSM-IV-TR criteria applied in this study, parallels prior estimates (ranging from 3.0
to 5.0%) of the prevalence rate of excessive forms of dental fear in other western
societies, despite the fact that those were based on less stringent criteria (17, 18, 40).
Considering this high prevalence rate, it is difficult to understand why in previous
epidemiological studies on the prevalence of specific phobias, phobia of dental
treatment has seldom been a topic of investigation. The most plausible explanation for
this may be that a phobic form of anxiety about dental treatment has generally not yet
been considered to be a common mental health condition. It should be noted that the
prevalence rates found for dental phobia in the two studies that did include this
phobia subtype were generally lower (2.4% and 2.1% respectively) than those in the
current study (31, 32). Possibly, this can be attributed to the fact that dental phobia
has previously been operationalised as a phobia of ‘the dentist’. Because the dentist as
a person has been found to be one of the least fear-evoking aspects of the dental
treatment situation (33) this may have led to significant underreporting, and
consequently underestimation, of the incidence of this phobia subtype from these
studies.
The relatively high prevalence of dental phobia, as well as the high severity
ratings for dental fear in the present study, does raise the question as to what
distinguishes dental phobia from other phobia subtypes. One explanation is that, as a
consequence of the often long-term avoidance of dental treatment, the (oral) health of
an individual is at stake, and will not only eventually lead to pain and distress (41), but
also increase the likelihood of potentially invasive treatments. This prospect may
further reinforce existing avoidance behaviour, thereby increasing the deterioration of
oral health state, and instigating a vicious cycle of avoidance behaviour, anticipatory
anxiety and suffering in terms of pain and reduction of quality of life (42). In view of
these consequences, individuals suffering from dental phobia should be regarded as
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high-risk patients who need attention and regular dental appointments to decrease the
risk of oral heath problems and to improve their quality of life (8).
A possible explanation for the observation that dental fear is of a debilitating
severity is that a large proportion of the dentally-anxious individuals suffer from
trauma-related sequelae, which are less likely to be found in many other subtypes of
specific phobia (43). The relatively high prevalence (of about 50%) of intrusive reports
of recollections of dental fear-related events among those suffering from dental fear
corroborates previous studies, in which also half of the dentally-anxious people
reported to suffer from intrusive memories and avoidance of reminders of past dental
events (44). These findings underline the notion that the dental treatment situation is
potentially harmful and that distressing events, particularly those involving extreme
pain and helplessness, are not uncommon. Exposure to such events not only appears
to increase the likelihood of developing dental anxiety and dental phobia, but also of
evoking symptomatology typically found in patients suffering from PTSD (44, 45).
Although the findings on the prevalence rates of the various subtypes of
specific phobia are generally consistent with previous studies carried out in the USA
with prevalence rates varying from 0.5 to 6.1% (1, 3, 46), the rates found in the
present study were relatively low (range 0.4- 3.4%) compared with 1.6-7.5% found in
the study conducted by FREDRIKSON et al. (32). These differences may be attributable
to several methodological issues as indicated in our Introduction.
The present results corroborate previous findings, showing that women
generally report fears more often than men (47). Analyses of the gender differences
regarding the prevalence rates of dental fear, revealed a similar pattern. Although no
such statistically significant differences were detected with regard to the prevalence
rates of dental phobia, due to the stringent Bonferroni corrections that were applied,
most trends were in the same, gender-specific direction. To this end, the findings are
consistent with the current view on gender differences in anxiety disorders, predicting
that women are both biologically and socially driven to avoid threats more often than
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men (1, 47). However, the findings may also reflect exposure among women and men
to different genetic and environmental risk factors for the development of phobias
(48).
Even though it is apparent that the prevalence of fears may vary as a function
of age, virtually all studies of dental anxiety have been based on restricted age ranges
or a limited number of age groups (e.g. young people, middle-aged adults and elderly
people). For example, FREDRIKSON et al. (32) used a median-split approach with an
average age of 29 yr in the younger group, and of 53 yr in the older group, but found
no differences in the prevalence of fears between the groups. LOCKER & LIDDELL
(13), using a sample of the Canadian population, employed three age categories (<50,
50-64 and 65+ yr) and found their younger groups to be equally fearful, while those
aged 75 yr and over were found to have significantly lower fear scores. The picture
that emerged in the present study was similar, showing a heightened fear built up in
childhood and adolescence until the age of around 21 yr, a fairly stable pattern across
the adult life span, followed by a decrease of fear in the older age groups. The findings
regarding the latter part of this curve parallels robust decreases in negative affect in
older age, documented in other studies (13, 49), and are attributed to interference of
fear problems with other forms of discomfort, diseases, and health problems, which
have been found to grow with increasing age (49). Another explanation for the
decrease in anxiety in older age is that older adults tend to use emotional coping skills
acquired over their life span, whereby potentially negative interactions are avoided
(50).
The results of this study should be seen in the context of its limitations. First,
with regard to the data collection, the problem with the use of non-probability
samples is that there is no evidence that they are representative, and consequently are
likely to have limitations in terms of generalisability of data (51). However, as far as it
was possible to check, the sample appeared, by and large, to be comparable with the
general population in terms of gender distribution, age and ethnicity as reported by
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the Dutch Central Bureau of Statistics (36). Second, although virtually all fear curves
displayed a similar age-related picture, interpretation of findings on differences
between individuals of different ages on the basis of cross-sectional data should be
interpreted with caution (51). Third, the current study used a questionnaire to assess
fears and phobias. In view of the sample size, respondent burden, time and logistical
constraints involving resources required, clinical interviews are often not feasible.
However, the Phobia Checklist for dental treatment phobia used in the present study
was directly compared with the Structured Clinical Interview for DSM-IV (35) as the
‘gold standard’, and the results suggest an adequate ability to estimate the population
prevalence accurately. Fourth, the present study relied upon the subject’s own
evaluation of whether or not the fears they experienced were greater than justified or
whether they caused daily impairment. The central element of a specific phobia
diagnosis in terms of DSM is the criterion that the severity of the fear should
significantly interfere with the person’s normal functioning. However, the DSMspecific phobia algorithm provides no gold standard of fear severity or clear threshold
indicating when a fear of an object or situation meets the criteria ’marked’, ‘persistent’,
‘excessive’ or ‘significantly interfering’. This makes it difficult to differentiate a fear
from a phobia in clinical situations, particularly because individuals with specific
phobias adjust their lifestyle so that they can completely avoid or at least minimize the
contact with their phobic stimulus. The variations in the way cases are defined also
have the potential to affect, adversely estimates of prevalence in epidemiological
studies. For example, in the study of AGRAS et al. (3), most of the phobias were
classified as mildly disabling, and when phobias were classified as ‘severe’ the
prevalence rate dropped from 7.9 to 0.2%.
In conclusion, dental fears and phobias are seemingly familiar, prevalent
phenomena, which begin in middle childhood and persist into middle and older
adulthood. The observations of dental phobia being the most prevalent phobia
subtype, and dental fear not only being the most severe fear, but also the fear most
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strongly associated with re-experiencing, are intriguing, and warrant replication in
other populations.
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Introduction
Fears are fairly widespread in the normal population, with fear of animals as one of
the most frequently reported fears (2-4). Several attempts have been undertaken to
classify fears in categories or hierarchical structures to provide a descriptive
framework for classification (5, 6). Studies which have examined the factor structure
of common fears demonstrated discrepant findings, with the number of fear factors
or clusters which were derived varying between two and five (1, 5, 7-14).
A significant drawback of a number of these studies is that they relied mainly on
fear inventories like the Fear Survey Schedule (FSS: 5, 7, 10, 11). The usefulness of the
FSS in the classification of fears can be questioned as the FSS does not seem to assess
specific or circumscribed objects or situations per se. For example, fear of germs or
fear of getting a serious illness may be connected to the subtype blood-injection-injury
fear, but also to obsessive-compulsive disorder (15, 16) or hypochondrias. In addition,
some of the fears included in the FSS can be considered irrational and dysfunctional
(e.g. fear of vacuum cleaners), while others are not (e.g. fear of dead bodies).
Other limitations of the studies which investigated the structure of fears are
the following: the use of student samples (7, 13), the use of samples covering a limited
age range (10) and the use of model-fitting procedures such as confirmatory factor
analysis (7, 13, 14). Only one study used both explorative and confirmative factor
analyses (8). In the latter study, using data from the National Comorbidity Survey, five
different fear factors from a set of 19 common fears could be identified, of which ten
fears are included as specific phobia subtypes in the current DSM version (8). The
fears were classified into one of the following categories: agoraphobia, speaking fears,
fears of being observed, fears of heights or water, and a last category (defined as
‘threat fears’) that appeared a broad constellation of fears (i.e. snakes/animals,
storm/thunder, blood/needles, being alone, closed spaces).
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Another approach to study the structure of feared situations is to explore the
extent to which the patterns of findings generally correspond to the phobic divisions
retained in the DSM-IV-TR. The current version of the DSM specifies five main
categories or subtypes of specific phobia: animal type (e.g. phobias of spiders and
dogs), natural-environment type (e.g. phobias of heights and water), situational type
(phobias of enclosed spaces and flying), blood-injury-injection type (e.g. phobias of
receiving an injection or seeing blood) and a miscellaneous category named ‘other
type’ (e.g. phobias of choking and vomiting). Until now, only one study has attempted
to determine specifically whether the structure of fears possesses commonalities with
the DSM-IV-TR division of specific phobias (1). This study, using data from a
randomly selected sample of about 700 subjects of the Swedish city of Stockholm,
found support for a classification of fears comprising of three factors: a situational
factor (lightning, enclosed spaces, darkness, flying and heights) an animal factor
(spiders and snakes) and a mutilation factor (injections, dental treatment, injuries). The
findings of other studies which investigated the structure of fears lend only partial
support to a DSM-based five factor model. Almost all studies found corroboration for
the existence of some kind of blood-injury-injection fears cluster (1, 5, 7-9, 11-14).
Some less conclusive evidence has also been found for a category of situational fears
(1, 9, 12-14) and natural-environment fears (8-10).
In view of the discrepant findings regarding the factor structure of fears, the
purpose of the current study was to expand on the previous studies aimed to
contribute to the development of a framework describing the structure of common
fears. This was done by delineating the multidimensional structure of 11 common
fears, by means of an exploratory factor analysis performed on data from the Dutch
general population. Subsequently, the newly derived model was tested against two
other models the DSM-IV-TR model, (distinguishing four factors excluding the
subtype ‘other type’), and the one found by Fredrikson and his colleagues (consisting
of three discernable factors: a situational, animal, and mutilation type), using the data
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of a second, independent sample of the Dutch population. It was determined which
of these three models would provide the best fit of the data.

Method
Assessment A questionnaire booklet was used, containing a number of self-report
measures. In the first part, data on demographic variables (i.e. age, gender, marital
status and country of birth) were collected. The second part of the questionnaire
consisted of 11 questions pertaining to the presence or absence of 11 common fears
(i.e. fear of injections, snakes, spiders, thunder, enclosed spaces, physical injuries,
darkness, flying, heights, blood and dental treatment). Each of these fears, with the
exception of the blood fear, was adopted from an earlier study conducted by
FREDRIKSON et al. (1). When the participants responded in the affirmative to one or
more of these fears, they were invited to complete the last part of the questionnaire in
which the severity of present fears was assessed using a visual analogue scale (VAS)
with 0 indicating ‘no fear at all’ and 100 indicating ‘terrified’.
Sample selection Two independent samples were taken from the Dutch population,
which consists of about 16.3 million people (17). To obtain a geographically diverse
sample (e.g. urban as well as rural areas) and to have sufficient opportunity to
complete the questionnaire, exact locations were selected in advance. All potential
participants (N=1,522) of Sample I were travelling by means of public transport
(trains and intercity buses) covering tracks between most major cities across the
Netherlands (i.e. Den Helder, Meppel, Zwolle, Groningen, Amsterdam, Leiden, Den
Haag, Rotterdam, Dordrecht, Roermond, Arnhem, Nijmegen and Vlissingen). Of the
1,522 persons approached, 965 agreed to participate. Four questionnaires were
incomplete, leaving 961 questionnaires for subsequent analyses. Reported reasons for
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refusal were: not feeling like it (N=165), being busy with something else (N=103),
insufficient command of the Dutch language (N=92), leaving the train or intercity bus
in a moment (N=60), being too tired (N=49), age under 18 (N=48) or claiming not to
be scared (N=40).
All potential participants (N=1,446) of Sample II were visitors of a wide
range of public places (supermarkets, cafés with terraces, parks and shopping malls,
etc.) in several parts of the Netherlands. Of the 1,446 approached, 1,002 people
agreed to participate, three questionnaires were completed by subjects under 18 and
one was incomplete, leaving 998 questionnaires for subsequent analyses. Reported
reasons for refusal participation were: being busy with something else (N=243), not
feeling like it (N=116), insufficient command of the Dutch language (N=39), age
under 18 (N=37), claiming not to be scared (N=6), feeling ill (N=2) or forgot reading
glasses (N=1).
Procedure For both samples, identical procedures were used. That is, in both samples
potential participants were approached by a female advanced graduate student and
invited to participate in a study on fears. After this introduction, participants were
invited to complete the questionnaire booklet if they had reached the age of 18 and
had sufficient command of the written Dutch language. Verbal informed consent was
obtained in all cases. The decision to use face-to-face administration, rather than
telephone, mail or internet administration was based on considerations related to
coverage properties, accuracy of the screening, response rate and length of the
survey/respondent burden (18). This study was approved by and carried out under the
auspices of The Netherlands Institute for Dental Sciences (IOT) and performed
according to the ethical principles described in the Helsinki Declaration.
Data analyses The distributions of the demographic variables, prevalence of fears
and severity ratings of fears of the participants in the two samples were compared
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using Chi-square analyses for nominal data and Student’s t-tests for numerical data. A
principal component analysis (PCA), with promax rotation (19), was conducted to
assess the factor structure in the severity of fears in Sample I. Promax rotation was
chosen as a procedure for rotation because this oblique method allows the natural
intercorrelation of the underlying factors and is specifically suitable for large datasets
(20). In addition, Promax has advantages over alternative oblique methods in terms of
the general robustness of the solution it provides (21). The analysis was conducted on
the severity ratings of the 774 subjects who had indicated being fearful of at least one
of the stimuli in order to reduce the loss of variance in severity scores. For any
specific fear the respondent indicated that it was absent, a VAS score of zero was
imputed. Subsequently, the three models, (a) the DSM-IV model (Model I), (b) the
FREDRIKSON et al. (1) model (Model II), and (c) the model which resulted from the
current study (i.e. the model which resulted from the PCA: Model III), were fitted on
Sample II by means of confirmatory factor analysis (CFA) using Lisrel version 8.80. In
Table 1 a detailed description of the models is presented. These CFAs were conducted
on the severity ratings of the 804 subjects who had indicated being fearful of at least
one of the situations. To determine which model fitted the data best, a number of
indices were used. The χ2 to degrees of freedom (χ2/df) ratio statistic was used to test
the closeness of fit of the hypothesised models. For a good model fit, the ratio χ2/df
should be as small as possible. A ratio between 2 and 3 is indicative of an ‘acceptable’
model fit, and a ratio between 0 and 2 is indicative of a ‘good’ model fit (22). The
χ2/df ratio statistic was used rather than the χ2 test statistic because it is less sensitive
to sample size (22). Two additional fit indices were used: the root mean square error
of approximation (RMSEA) and the goodness of fit index (GFI). RMSEA values
ranging between 0 and 0.05 indicate a good fit (22). GFI values range between 0 and
1.00, with values near 1.00 indicating an acceptable to good fit. Both indices are less
sensitive to large sample sizes than the other indices. Finally, Model I was compared
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with Model II and Model III, by means of the log-likelihood difference test (χ2) to
compare the fit of two models, which are nested.

Table 1 Clusters of fears as proposed by DSM-IV-TR and as obtained in different studies
Source

Cluster I

Cluster II

DSM-IV-TR
(Model I)

Blood-injection-injury
Injections, dentists,
injuries, blood

Situational
Enclosed spaces,
flying

FREDRIKSON
et al. (1)
(Model II)

Blood-injection-injury
Injections, dentists,
injuries.

Situational
Enclosed spaces,
flying, lightening,
heights, darkness

Blood-injection-injury
Injections, dentists,
injuries, blood

Situational Animal
Enclosed spaces,
darkness,
lightening,
snakes, spiders

OOSTERINK et
al. (Model III)

Cluster III
Natural- environment
Lightening,
darkness,
heights

Cluster IV
Animal
Snakes,
spiders
Animal
Snakes,
spiders

Heights
Heights, flying

Results
Participants In Sample I (N=965), women represented 50.9% (N=489) of the
sample. Age of the participants varied from 18 - 93 yr (Mean=32.0, standard
deviation, (SD)=15.4). The marital status of the participants revealed that 34.2% was
not involved, 32.3% was married or cohabiting, 28.6% was dating, and 4.9% was
either divorced or widowed. The distribution of origin showed that 84.7% was Dutch,
2.7% was Surinamese, 1.9% was Turkish, 1.2% was Antillean, 1.2% was Moroccan
and 8.3% was from another country of origin.
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Women represented 48.3% (N=482) of sample II (N=1,002). Age of the
participants varied from 18.0 - 89.0 yr (Mean=39.5, SD=15.4). The marital status of
the participants revealed that 64.3% was married or cohabiting, 16.9% was not
involved, 13.0% was dating, and 5.8% was either divorced or widowed. The
distribution of origin showed that 91.7% was Dutch, 1.4% was Surinamese, 1.3% was
Moroccan, 0.8% was Turkish, 0.5% was Antillean and 4.3% was from another country
of origin.
Comparison of the two samples Firstly, the demographic distributions of the two
samples were analysed. It appeared that the samples differed significantly on marital
status [χ2(4)=220.29, P<0.001], country of birth [χ2(1)=26.04, P<0.001] and age
[t(1954)= -11.0, P<0.001], but not on the distribution of gender [χ2(1)=2.16,
P=0.142]. The next step involved the assessment and comparison of the prevalence
rates of fears in both samples. Chi-square analyses did not detect any significant
difference in the prevalence rates of the 11 fears between Samples I and II, the only
exception being fear of physical injuries χ2(1)=18.24, P<0.001. With regard to the
severity of the fears only one significant difference was found for fear of dental
treatment [t(475)=-3.09, P=0.002)] between Sample I and Sample II. This means that
apart from some of the demographic characteristics, overall the two samples could be
considered similar in terms of prevalence of fears and severity of fears.
Principal Component Analysis (PCA) on the severity ratings of the fears in
Sample I Subsequent analyses were conducted on severity data of the 11 fears on the
774 subjects in Sample I who had indicated to have at least one fear. A PCA with
promax rotation was conducted to explore the factor structure of the current data.
Barlett’s test of sphericity in Sample I was significant (χ2=916.71, d.f.=55,
P<0.001) and the Kaiser-Meyer-Olkin measure of sample was 0.73, both indicating
that the data was appropriate for a factor analysis. This PCA resulted initially in 4
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factors with eigenvalues >1.00 (2.48, 1.23, 1.01, and 1.00) explaining 52.2% of the
variance. Subsequent inspection of the content of the four factors revealed that these
were hard to interpret (see Table 2) and, therefore, a three-factor solution was chosen
as most appropriate. This three-factor solution accounted for 43.0% of the variance.
Furthermore, a factor loading of > 0.30 was defined as salient (23). This three-factor
solution had a good simple structure, as there were no items without a salient loading
on any factor, no items loading on more than one factor, and each factor was well
represented (i.e. two or more items on each factor). The first factor (situational-animal
factor) was a factor with high factor loadings on fears of darkness, thunder, enclosed
spaces and fears of spiders, and a moderate loading on snakes. The second factor
(blood-injection-injury factor) had high factor loadings on the fears of injections,
blood, dental treatment and physical injuries. The third factor (heights factor) showed
high loadings on fears of heights and flying (see Table 3).
Confirmatory Factor Analysis (CFA) on the severity ratings of the fears in
Sample II The CFAs were conducted on the severity data (Visual Analogue Scale
data) of the 11 fears of the 804 subjects in Sample II who had indicated having at least
one fear. Three models were fitted: (a) the DSM-IV model (Model I), (b) the
FREDRIKSON et al. model (Model II), and (c) the model which resulted from the PCA
in the current study (Model III). The CFA showed that each of the fears had
significant factor loadings. Furthermore, the fit statistics showed that each of the three
models had an acceptable to good fit (see Table 4).

Comparison of the three models Results indicated that each of the three models
fitted the data well. However, closer inspection of Model I showed two factors with
very high intercorrelations (0.91 and 0.94), pointing to the possibility that a threefactor solution is more parsimonious and, therefore, more preferable. Next, both
three-factor models (model II and III) were compared with the four-factor model
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(Model I) by using the log-likelihood difference test to examine the χ2 differences
(χ2) between the models. Firstly, Model I (χ2=81.37, d.f.=38) was compared with
Model II (χ2 =91.02, d.f.=41), yielding a statistically significant difference of
χ2=9.65, d.f.=3.
Table 2 Four factor solution resulting from the PCA on the severity rating of fears as determined by
Promax rotation
Items
Blood
Physical injuries
Injections
Spiders
Darkness
Thunder
Enclosed spaces
Flying
Heights
Dental treatment
Snakes

1

2

3

4

0.75
0.56
0.56
0.81
0.54
0.42
0.39
0.78
0.67
0.74
-0.42

Table 3 Three factor structure of severity of fears determined by Promax rotation
Items
Spiders
Darkness
Snakes
Enclosed spaces
Thunder
Injections
Blood
Dental treatment
Physical injuries
Flying
Heights

Situational-animal
0.66
0.59
0.55
0.47
0.48

blood-injection-

Height related

0.75
0.68
0.52
0.33
0.74
0.61

64

The structure of common fears

Table 4 Fit indices of the three models on specific phobias
Model

χ 2/df

RMSEA

GFI

DSM-IV

81.37 / 38

0.037

0.98

Fredrikson

91.02 / 41

0.039

0.98

Current study

85.93/ 41

0.038

0.98

Thus, Model II, albeit more parsimonious, fitted the data less perfectly than Model I.
Therefore, Model I was favoured. Secondly, Model I (DSM-IV-TR model)
(χ2=81.37, d.f.=38) was compared with Model III (χ2=85.93, d.f.=41), which yielded a
non significant statistical difference (χ2=4.56, d.f.=3) indicating that Model I and
Model III fit the data equally well. Therefore, as Model III is more parsimonious, it is
slightly favoured over model I the DSM-IV-TR model.

Discussion
The purpose of the present study was to examine the structure of common fears,
enabling the development of a typology or descriptive framework for fear
classification. The factor analytic findings in the first sample proved to be supportive
of a division in three categories of fears, containing a blood-injection-injury factor, a
situational-animal factor and a heights-related factor. The confirmatory factor analysis
carried out on the data of the second sample resulted in an acceptable fit for the three
models that were examined.
The results of the present study corroborate findings of FREDRIKSON et al. (1),
who used a sample of inhabitants of Stockholm and employed 10 of the 11 fears we
used, and who also found support for a division in three fear categories with naturalenvironment fears and situational fears clustering together. However, there are also a
number of clear differences between the findings of our study and the findings of
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previous studies, which are important to note (1, 8, 9). First, the fears within the
situational and animal category merged into one single factor. One explanation for this
finding is that people with fears of spiders and snakes, on the one hand, and fear of
enclosed spaces, darkness and thunder on the other, display a comparable fear
response (i.e. sympathetic arousal: 24). A second difference is the fact that some items
loaded on a separate heights cluster. This finding is in line with earlier findings in that
one factor contained both heights and water items (8, 9). In another study, height was
found to be part of the situational factor (e.g. 1, 9, 25). Accordingly, it could be argued
that both height and flying are ‘absentia terra firma’ and that this discerns them from
the other nine more solidly grounded fears employed in the current study (8). Support
for a separate cluster of fear of heights also comes from recent findings suggesting the
presence of underlying physiological abnormalities (i.e. balance control) in individuals
with fear of heights (26). These problems particularly seem to involve the experience
of ‘height vertigo’ and difficulties in using visual information to keep postural stability
(27).
An important issue pertains to the question as to what extent the present
results would support the current DSM nosology. On the one hand, the results
provide confirming evidence for the current DSM-IV-TR classification of phobia
subtypes. All three models showed a good fit, and the results indicate that the DSMbased model did certainly not provide the worst fit for the data. There are a number
of other findings which suggest that the structure of fears possesses commonalities
with the structure of phobias as used in the DSM-IV-TR. For example, similar to
FREDRIKSON et al. (1) findings, support was found for a separate factor of bloodinjury-injection or ‘mutilation’ fears, an existing subtype within the current DSM-IVTR classification on specific phobias. Conversely, one finding - contradicting the
usefulness of a system of dividing fears into the same categories as how specific
phobias are divided in subtypes within DSM-IV-TR - is the emergence of a threefactor structure as the best solution of the present data. A plausible explanation for
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this difference might be that the observed covariations among fears do not extend to
other phobia subtypes, as fears may covary differently in the population, as they do
with people having clinical problems. Indeed, the emergence of a blood-injectioninjury subtype is the only stable finding across studies, while for other factors this
seems to vary from study to study. Therefore, it remains unclear to what extent the
fears within each subtype are similar to each other, considering the features that are
thought to distinguish them from other fears (28). Perhaps fears are, in some respect,
more heterogeneous than any form of subtype system would suggest. An example in
this respect is fear of flying. There is evidence to suggest that this is a heterogeneous,
rather than a unitary, phenomenon, as it seems to be composed of a number of
separate fears (29). A study using PRINCALS demonstrated that fear of flying
consists of four different subtypes of flying phobias, that is, (1) fear of aircraft
accidents, (2) fear of loss of control over themselves or social anxiety, (3) fear of
aeroplanes, water, claustrophobia or agoraphobia, and (4) fear of heights (30). Thus,
fear of flying might actually be the expression of fears, which are included within
subtypes other than the situational subtype, such as fear of heights (natural
environment subtype) fear of injury (blood-injection-injury subtype), fear of loss of
control (other) or even a combination of these subtypes.
Despite the strength of using both exploratory and confirmatory factor
analyses, and two independent, unselected samples taken from the same (general)
population, some limitations are worth noting. Firstly, with regard to the data
collection, like any other data-gathering method, public transport and public places
have limitations in terms of generalisability. However, the samples generally appear to
be comparable with the main population in terms of gender distribution, age and
ethnicity, as reported by the Dutch Central Bureau of Statistics (17). Secondly, the
current study was conducted among the Dutch population, which limits the
generalisability of the findings to other (European) countries. Clearly, more research is
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required to explore the validity and utility of the typology of fears found in the present
study.
In conclusion, the present results provide support for a structure of fears
largely reflecting the DSM-IV-TR division consisting of five discernable factors or
phobia subtypes. This does not rule out that there may be more layers or levels (i.e.
higher-order factors) in the hierarchy of fears, such as neuroticism or social fears (8,
12). Because the structure of fears could be inferred from the DSM-IV-TR
classification of phobia subtypes, the data suggest that subclinical fears are associated
similarly as clinical phobias are. This contention would also be consistent with
findings on phenotypic variation (31, 32) showing that the ‘heritabilities of phobias are
no different from those of milder fears’ (12). The notion that fears and phobias are
two observable manifestations of a fear response along a single continuum may have
implications for clinical practice. Assigning fears to clusters or subtypes, for example
as used in the DSM, can help to guide providers of mental health services in the
assessment and the selection of components needed to treat clients’ fears more
effectively.
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Introduction
Most people experience some apprehension or anxiety when attending a dentist for
treatment (1-6). STOUTHARD & HOOGSTRATEN (6) found that only 14.2% of the
people in their Dutch sample experienced no fear or apprehension while visiting the
dentist. By contrast, 40% indicated that they were anxious about dental treatment, and
10% claimed to be extremely anxious. People with high levels of dental anxiety often
report that their anxiety has a large impact on daily life in terms of limited functioning
and oral health-related problems (7-11).
The negative influence of severe dental anxiety on daily life raises questions
regarding the aspects of the dental setting which have the potential to evoke impairing
anxiety responses. Research shows that peoples’ past experiences in the dental setting
determine the way they perceive the dental situation and the extent to which distinct
stimuli evoke fear and avoidance behaviour (12-14). Quite a substantial number of
studies have been conducted to identify the potential anxiety-provoking stimuli
present in the dental setting. These stimuli include receiving an injection (15, 16),
having dental X-rays taken (17), the sight of the needle (18-23), various aspects of the
drill, such as sight, sound, smell and sensation (8, 23-25), negative behaviour of the
dentist (14, 26-29), pain sensations (4, 23, 30-32) and several other potentially fearevoking aspects present in the dental practice (e.g. the smell, the dental personnel and
the chair etc.: 24-39).
However, these studies have several limitations. First, they cover very few of
the anxiety-provoking stimuli that are present in a dental setting. For example, only
five out of the 27 studies covered more than 12 dental stimuli (9, 18, 25, 36, 37) and
none covered more than 22, which makes it likely that essential stimuli were missed.
Furthermore, a substantial number of studies used the Dental Fear Schedule (DFS:
19-24, 31, 34, 36), which was developed primarily to assess the severity of dental trait
anxiety rather than to identify the potential anxiety-provoking capacity of various
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stimuli. Therefore, the DFS covers only a limited number of the dental objects and
situations to which patients can be exposed. Next, information is lacking in most of
the studies carried out regarding the rationale underpinning the selection of stimuli
used in the questionnaires. In fact, only six studies provide such information (9, 17,
18, 21, 34). Finally, owing to the great variability in the various samples (i.e. students,
children, dental patients and general population groups) and in the sample sizes
(which range from 19 to 1,437 subjects) of the previous studies it is difficult to draw
unequivocal conclusions.
Treatment of patients suffering from dental fear or phobia, particularly in
settings to which dentally anxious patients are referred in order to reduce their
pathological fear response, cannot start if the dentist or psychologist remains unaware
of the characteristics, the maintaining factors and the consequences of the patients’
condition. Thus, assessment of a wide range of anxiety-provoking stimuli is of both
empirical and clinical importance. Accordingly, the main aim of the current study was
to establish a hierarchy of anxiety-provoking stimuli within the dental setting. The
second aim was to assess differences in gender, age, ethnicity and level of dental trait
anxiety in the extent to which certain stimuli evoke a fear response. In addition, the
relative contribution of these variables to the total variance in stimuli ratings was
assessed. Given that the existing questionnaires on dental fear cover only a limited set
of stimuli, the final aim was to derive an estimate of the number of stimuli required to
be presented to anxious patients in order to obtain full coverage of their dental fears.

Method
Subjects A total of 1,119 Dutch people were approached by one of four advanced
graduate students (2 women and 2 men) and were invited to participate in a study on
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dental fear. The participants were approached in a wide range of public places (public
transport, terraces, parks, shopping malls, libraries, etc.) across the Netherlands. To
obtain a geographically diverse sample (e.g. urban as well as rural areas) and sufficient
opportunity to complete the questionnaire, exact locations were selected in advance.
The decision to use face-to-face administration, rather than telephone, mail or internet
administration, was based on considerations related to accuracy of the screening:
coverage properties, response rates and magnitude of the survey/respondent burden
(40).
Instruments The first part of the questionnaire developed for this study consisted of
four items pertaining to demographic variables (i.e. age, gender, marital status and
ethnicity). The second part contained the Dental Anxiety Scale (DAS) (41). This fouritem scale measuring dental trait anxiety is the questionnaire most widely used in
studies on dental anxiety. Responses are scored from one to five, providing total
scores ranging from 4 (not anxious at all) to 20 (extremely anxious). DAS scores of 13
or higher are considered indicative of high dental trait anxiety (42). Cronbach’s alpha
for the DAS in the present sample was 0.89.
The third part of the questionnaire contained 67 potentially anxietyprovoking stimuli present in the dental setting. Each stimulus was scored on a fourpoint scale, from 1 (not anxiety provoking at all) to 4 (extremely anxiety provoking).
The large majority of the potential anxiety-provoking stimuli adopted in this study
(N=65 stimuli) resulted from a comprehensive review of the potentially threatening
stimuli reported in the literature (27 studies, all cited in the Introduction). Inspection
of data obtained from previous unreported studies conducted in our department, in
which anxiety-provoking stimuli were assessed by means of interviews and openended questions, resulted in the addition of two items: i.e. ‘keeping the mouth opened’
and ‘hands of the dentist in your mouth’.
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Procedure The study was approved by and carried out under the auspices of The
Netherlands Institute for Dental Sciences (IOT) and performed according to the
ethical principles described in the Helsinki Declaration. Participants were first
informed about the aim of the study. Only if a participant was willing to participate,
had reached the age of 16 yr and had sufficient command of the written Dutch
language, he/she was asked to complete the questionnaire. Of the 1,119 people
approached, 987 (88%) agreed to participate. Reported reasons for refusal were: do
not feel like/no time (96.2%) and insufficient command of the Dutch language
(3.8%).
Statistical analyses Mean scores were used to establish the hierarchy of the 67
stimuli comprising the dental setting. In order to derive the factor structure of the 67
stimuli, a principal components analysis with varimax rotation was conducted.
Student’s t-tests were used to detect differences in gender, age, and ethnicity,
regarding dental trait anxiety levels. Mann-Whitney U-tests were used to identify
differences in anxiety-provoking capacities of stimuli with regard to gender, age,
ethnicity and levels of dental trait anxiety. These analyses were applied to each of the
67 stimuli separately, as, from a conceptual point of view, adding up different
responses to different fears was considered inappropriate. To determine the
relationship between the rank orders of the fear-evoking capacities of the 67 stimuli of
men and women, younger and older participants, Dutch and non-Dutch participants
and those with low and high levels of dental trait anxiety, Spearman rank correlations
were calculated. If a significant Spearman rank correlation was found it was assumed
that the rankings of both groups did not differ. Stepwise regression analysis was
conducted to assess the relative contribution of gender, age, ethnicity and level of
dental trait anxiety, to the total variance in the number of stimuli rated as extremely
fear evoking. For all statistical analyses, a P-value < 0.05 was considered statistically
significant. When appropriate the Bonferroni-Holm procedure was adopted to correct

77

Chapter 4

for type I errors. All data were analysed using the Statistical Package for the Social
Sciences (SPSS) version 14.0 (Chicago, IL, USA).

Results
Participants Of the 987 completed questionnaires 27 could not be used due to
missing data (less than 80% of the questions were answered) and these were excluded
from subsequent data analyses. Of the 960 remaining participants (response rate:
85.8%), 558 were female (58.1%) and 401 were male (41.8%): the gender of one
participant remained unknown. The age of the respondents varied between 16 and 81
yr (Mean=39.1, standard deviation (SD)=15.3). To define relatively younger and older
subjects in the sample, a median split procedure (median=38.0) was used. The mean
age of the younger group was 26.3 yr (SD=6.3) and in the older group the mean was
52.2 yr (SD=9.7).
The marital status of the participants revealed that 24.0% were single, 57.7%
were married or cohabiting, 13.2% were dating and 5.1% were divorced. The
distribution of ethnicity showed that 71.5% were Dutch, 7.4% Surinamese, 6.8%
Moroccan, 5.2% Turkish, 0.8% Antillean, while 8.3% reported another ethnicity. The
distributions of marital status and ethnicity are in line with the figures published by the
Dutch Central Bureau of Statistics for the Netherlands (43, 44). The mean DAS score
for the total sample was 8.5 (SD=3.3), which concurs with estimates reported in
previous studies conducted in the Netherlands (45, 46).
Hierarchy of stimuli Table 1 shows the hierarchy, the mean score and the standard
deviation for all 67 stimuli, and the proportion of participants who rated each stimulus
as extremely anxiety provoking (i.e. score 4). The situations that were rated as most
anxiety-provoking were ‘having dental surgery’, ‘having some gum burned away’ and
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‘having a root canal treatment’, which were rated as extremely anxiety-evoking by 22.0,
25.2 and 24.0% of the participants, respectively. In general, the stimuli that were rated
as most anxiety provoking pertained to invasive dental procedures, possibly resulting
in tissue damage and pain.
Stimuli that were rated as least anxiety provoking included items such as ‘the dentist as
a person’, ‘the dentist entering the dental surgery’ and ‘the sight of the white gown’.
These situations were rated as extremely anxiety provoking by only 0.4, 0.9 and 2.1%
of the participants, respectively. In general, these stimuli appeared to be related to
non-invasive procedures or otherwise neutral stimuli, for example those specifically
relating to the interior of the dental practice and the dentist as a person.
Factor structure of the stimuli Principal components analysis with varimax rotation
was performed on the 67 potentially fear-evoking stimuli. To be included on a factor
an item had to have a loading of >0.30. The initial solution revealed 7 factors with an
eigenvalue >1, explaining 62.6% of the variance. Subsequent inspection of the Scree
plot revealed that a two-factor solution was most appropriate. When items loaded
onto both factors, the item was added to the factor on which the item had the highest
loading. This solution explained 51.4% of the variance (Table 2). The two factors
were: (i) an invasive-treatment-related stimuli factor and (ii) a non-invasive-treatmentrelated stimuli factor.
Gender, ethnicity and age related to potentially anxiety-provoking stimuli All
but two stimuli were rated as more anxiety provoking by women than by men (97%).
The two exceptions were ‘the dentist as a person’ (P= 0.18) and ‘the sight of the white
gown’ (P= 0.39). With regard to ethnicity, 56 stimuli (84%) were rated as significantly
more anxiety provoking by people with a non-Dutch background than by people with
a Dutch background (see Table 1). Analysis of the age groups revealed that the
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younger group rated 28 stimuli (41.8%) as significantly more anxiety provoking than
the older participants (see Table 1).
Level of dental trait anxiety Individuals with a DAS score of 13 or higher (N=113)
rated all stimuli as significantly more anxiety provoking than people with a DAS score
of < 13. The mean DAS score of the female participants was significantly higher than
that of their male counterparts [t(930)=-7.09, P<0.001]. No significant difference
between the mean DAS scores of the Dutch and the non-Dutch participants was
found (P= 0.49). The difference between the mean DAS scores of the younger and
older participants was also non-significant (P= 0.26).

Rank order of gender, ethnicity, age and level of dental trait anxiety A strong
correlation between the ranking of anxiety-provoking stimuli of men and women was
found [Rs=0.99, P<0.001], indicating that - in terms of the extent to which these
stimuli evoke a fear response – there was no meaningful difference in the rank-order
as reported by both sexes. Likewise, the Spearman rank correlation between Dutch
and non-Dutch participants, between younger and older individuals and between
those with low and high levels of dental trait anxiety, were strong and statistically
significant [Rs=0.98, P<0.001, Rs= 0.98, P<0.001, Rs=0.96, P<0.001 respectively].
Relative contribution of gender, ethnicity, age and level of dental trait anxiety
To determine the relative contribution of gender, ethnicity, age and level of dental trait
anxiety to the total variance in stimuli ratings a stepwise regression analysis was
performed. The dependent variable was the number of extremely anxiety-provoking
stimuli (score 4) per participant (Mean=4.2 SD=8.0). This analysis revealed that of the
four independent variables dental trait anxiety was the factor explaining most of the
variance in the number of stimuli rated as extremely anxiety provoking, followed
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Table 1 Mean scores (and SD) of the 67 stimuli, the proportion of subjects who rated the stimulus as extremely anxiety provoking, and p-values for the
statistical hypothesis tests that mean scores differs according to age and ethnicity

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Stimulus

Mean

95% CI

Having dental surgery
Having some gum burned away
Having a root canal treatment
Insufficient anaesthetics
Extractions of tooth or molar
Cutting or tearing in soft tissue
Dentist drilling your tooth or molar
Pain
Being pushed about/rough/harsh
Sensation of pain
Sensation of the needle
Getting injured
Sensation of an injection
Receiving an injection
A dentist in a hurry
Seeing the needle
Things at the back of your mouth
Having a panic attack
Sensation of the active drill
The sight of the hyperemic needle

2.72
2.70
2.67
2.58
2.57
2.57
2.33
2.32
2.29
2.22
2.19
2.19
2.17
2.15
2.12
2.07
2.02
2.01
1.95
1.94

2.67-2.79
2.64-2.77
2.61-2.74
2.52-2.64
2.51-2.64
2.51-2.63
2.27-2.39
2.26-2.38
2.23-2.35
2.16-2.28
2.13-2.25
2.13-2.25
2.11-2.23
2.09-2.21
2.06-2.19
2.01-2.14
1.97-2.08
1.94-2.08
1.89-2.01
1.88-2.00

Percentage of persons
Differences Differences according
rating stimulus extremely according to
to
anxiety provoking
Ethnicity
Age
22.0
0.010
<0.001
25.2
<0.001
<0.001
24.0
0.003
<0.001
21.6
<0.001
<0.001
20.4
<0.001
<0.001
19.9
<0.001
<0.001
12.1
<0.001
<0.001
14.1
<0.001
<0.001
13.3
<0.001
0.010
12.1
<0.001
<0.001
12.3
<0.001
<0.001
11.5
<0.001
0.001
12.4
<0.001
<0.001
11.1
0.001
<0.001
12.3
<0.001
NS
9.1
0.010
<0.001
7.0
NS
NS
11.8
0.030
<0.001
7.2
<0.001
<0.001
9.9
<0.001
<0.001
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21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

The steel probe gets stuck in the mouth
The sound of the drill
The fact that you don’t know….
Not knowing what’s happening in the
Filling of cavity in a tooth or molar
Lack of explanation of the dentist
Braces fixed on your teeth
Sight of certain dental instruments
Perceived lack of control
Cold air spray on tooth or molar
Dentist scratches your teeth
Feeling helpless
Sight of the drill
The sense of being enclosed in the dental
Dentist removes calculus from your teeth
The perceived fear reaction
The sight of blood
Strange objects in your mouth
Dental check up with a steel probe
Lack of sufficient conversation
Feeling of numbness from anaesthetic
The smell of the drill
The sight of the cold air spray instrument
Having teeth cleaned
Molds or imprints are made

1.94
1.93
1.87
1.87
1.85
1.82
1.78
1.75
1.74
1.73
1.70
1.70
1.69
1.60
1.59
1.57
1.54
1.54
1.53
1.53
1.52
1.52
1.50
1.49
1.48

1.88-1.99
1.87-1.98
1.81-1.92
1.82-1.93
1.79-1.91
1.77-1.88
1.72-1.84
1.70-1.81
1.68-1.79
1.67-1.78
1.64-1.75
1.65-1.75
1.64-1.75
1.55-1.65
1.54-1.64
1.52-1.61
1.49-1.59
1.49-1.58
1.48-1.58
1.48-1.57
1.48-1.57
1.47-1.57
1.46-1.55
1.45-1.54
1.43-1.53

6.1
6.4
5.4
5.4
6.0
6.3
7.3
4.7
5.0
5.3
3.6
3.0
5.2
3.6
2.3
1.9
4.4
2.8
2.9
3.3
1.5
2.6
2.6
2.5
3.5

<0.001
0.001
0.010
<0.001
0.002
NS
<0.001
<0.001
NS
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
NS
<0.001
0.020
<0.001
0.003
<0.001
<0.001
<0.001
<0.001
NS

0.001
<0.001
NS
<0.001
<0.001
NS
NS
<0.001
NS
ns
ns
0.010
NS
NS
0.001
NS
<0.001
NS
NS
NS
<0.001
NS
NS
NS
NS
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

Dentistry related unpleasant tastes
Hands of dentist in your mouth
Approaching the dental office
Lying in the dental chair (position)
Keeping mouth opened
The smell in the dental surgery
Having a dental checkup
Getting in the dentist’s chair
Sensation of water spray in the mouth
The waiting room
The protective garb of dental personnel
A remark made by the dentist
Dentist’s manner
Having dental x-rays taken
Open your mouth
Calling the dentist for an appointment
The dentist examines your teeth (without
The dentist describes procedure
Bright lights used in the dental surgery
The dentist entering the dental surgery
The dentist as a person
The sight of the white gown

CI, confidence interval. NS, not significant

1.39
1.37
1.37
1.36
1.36
1.35
1.33
1.30
1.28
1.28
1.28
1.27
1.27
1.26
1.23
1.21
1.21
1.21
1.19
1.18
1.13
1.12

1.35-1.43
1.32-1.41
1.32-1.41
1.32-1.41
1.32-1.40
1.31-1.39
1.29-1.37
1.26-1.34
1.24-1.32
1.24-1.32
1.24-1.32
1.24-1.31
1.23-1.30
1.22-1.30
1.20-1.27
1.18-1.25
1.18-1.24
1.18-1.25
1.16-1.22
1.15-1.21
1.11-1.16
1.09-1.14

1.1
2.3
2.1
1.8
2.4
1.6
1.3
1.4
0.9
1.4
1.5
0.7
1.0
1.8
1.0
1.3
0.9
0.7
0.8
0.9
0.3
0.4

<0.001
<0.001
NS
NS
0.002
<0.001
NS
NS
NS
0.002
0.030
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
NS

NS
NS
NS
NS
NS
<0.001
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
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Table 2 Results of the principal components factor analysis on the 67 fear-evoking stimuli
Factor 1. Invasivetreatment-related stimuli

Factor 2. Non-invasivetreatment-related stimuli

1-29, 31-33, 35, 37, 41

30, 34, 36, 38-40, 42-67

Internal consistency (i.e.
Cronbach’s alpha) of the scale

0.97

0.97

Eigenvalue

18.01

16.45

Percentage of variance explained

26.88

24.57

Item

Table 3 Result of a stepwise regression analysis with the number of extremely anxiety provoking
stimuli as the dependent variable
Variable

Beta

t

p

R2 cum

Total DAS score

0.56

21.17

<0.001

0.34

Ethnicity

0.13

5.16

<0.001

0.36

Gender

0.10

3.58

<0.001

0.37

DAS, Dental Anxiety Scale, T, t-statistic, R2 cum, Cumulative variance accounted for

by ethnicity and gender, accounting for 34.3, 1.6 and 0.9% of the variance respectively
(see Table 3). Age did not enter the model.
Number of stimuli required to cover the full range of potential fear evoking
stimuli Of the 960 participants, 437 scored at least one stimulus as extremely anxiety
provoking. The range of the number of stimuli rated as anxiety provoking varied from
1 to 67 stimuli per participant [Mean=9.2, 95%confidence interval (95-CI) 8.3-10.1].
For this group (N=437), the number of stimuli required to obtain maximum coverage
of the patients’ reported potential anxiety-provoking stimuli was calculated. Hereto,
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first, the number of items with a score 4 (i.e. extremely anxiety provoking) for the five
items with the highest rank numbers (see Table 1) was calculated (A: range 0-5). Next,
for each participant the number of items with a score 4 was calculated (B: range 0-67).
The ratio [A / B * 100] of these two values results in a percentage that indicates the
proportion of all extremely anxiety-provoking items covered by the five items with the
highest rank numbers for each participant. A ratio of 100 means that the first five
items displayed in Table 1 covered all extremely anxiety-provoking stimuli reported by
a participant. This procedure was repeated for 10, 15, 20, 25, 30, 40, 50, 60 and 67
items. In Fig 1 for each group of items only the percentage of participants with a
100% coverage is presented. It shows that the likelihood that subjects’ full range of
reported anxiety-provoking stimuli was covered increased linearly with each increasing
number of stimuli that patients could consider as anxiety-provoking.

Discussion
One of the objectives of the assessment phase in the treatment of anxious dental
patients is to gather meaningful information concerning the circumstances under
which anxiety symptoms become manifest and thereby exert a negative influence on
their dental treatment. To this end, the assessment of the various anxiety-provoking
stimuli is of particular importance. The main aim of the current study was to establish
a hierarchy of anxiety-provoking stimuli comprising the dental setting. It was found
that particularly the more invasive types of stimuli were ranked as highly anxiety
provoking, whereas stimuli related to the dental office (e.g. the dental chair), the dental
team (e.g. the dentist) and their equipment (e.g. protecting clothes) were found to be
least fear provoking. These results were confirmed by the results of the factor analysis
describing a factor structure with two factors encompassing items relating to either
potentially invasive treatments or to relatively less invasive procedures and neutral
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Figure 1 Number of stimuli in relation to the proportion of subjects in whom the full range of their
reported anxiety-provoking stimuli was covered
aspects of the dental setting. In general, these findings are in accordance with previous
studies on hierarchies of anxiety-provoking stimuli (18, 23, 38, 47). Interestingly, the
dentist as a person generally does not seem to evoke much distress. This suggests that
the term ‘fear of the dentist’, as sometimes used in this context (48, 49) is not a proper
denominator to be used in relation to the dental anxiety problem.
It appeared that the fear-evoking capacities of the large set of stimuli used in
the present study were dependent on gender, ethnicity, age and severity of dental trait
anxiety. That is, women generally scored higher than men, non-Dutch participants
higher than Dutch participants, and highly dentally anxious participants scored higher
than low dentally anxious participants. With regard to age, a mixed picture was found.
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The fact that women not only scored higher on dental trait anxiety, but also rated all
67 stimuli as significantly more anxiety provoking than men, is in line with other
studies assessing gender differences in anxiety-provoking stimuli (4, 17, 24, 34, 36, 50)
and is consistent with the current view on gender differences in anxiety disorders (51,
52).
Similarly, people with a non-Dutch background rated a large majority of the
stimuli as more anxiety provoking than their Dutch counterparts. These differences
may be explained by the fact that people from foreign countries and non-western
civilizations tend to utilize regular dental care less often (1, 53-55), resulting in
increased severity of dental anxiety (8, 12, 53), extensive or more invasive treatment
(1), and a poor level of oral health (7, 12, 56-58). Some plausible explanations for
these findings are provided by SELIKOVITZ (55), who asserts that the lack of regular
care by immigrants may be explained by alternative attitudes towards oral health care,
poor knowledge of the local healthcare system, cultural isolation, or lack of the ability
to communicate with, or understand the dentist. As a result of the rising numbers of
ethnic minorities, the issue of cultural and ethnical differences is becoming
increasingly important (59, 60). The findings of the current study support the notion
that is it is necessary to remain sensitive to cultural differences among dental patients,
particularly those relating to the perception of dental treatment in terms of danger or
the likelihood of inflicting harm or pain.
Another interesting finding is that almost 60% of the stimuli were rated as
more anxiety provoking by younger participants than by older participants. Closer
inspection of the differences revealed that the more invasive stimuli accounted largely
for the age differences found in the present study.
All 67 stimuli were rated as significantly more fear evoking by individuals with
relatively high levels of dental trait anxiety than by those with lower levels of dental
trait anxiety. This corroborates the results of some studies (16, 18), but not of all. For
example, DE JONGH & STOUTHARD (30) found that some stimuli differentiated high-
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from low dentally anxious participants very well, while the sight and feeling of certain
instruments and the sense of lack of control did not. The finding that of all variables,
the severity of dental trait anxiety was the most powerful predictor in terms of
explained variance of the stimulus severity ratings, suggests that the construct ‘level of
dental trait anxiety’ as indexed by the DAS (i.e. a general measure of perceived
emotional arousal and physiological reactions), is closely related to the one used in the
present study, which can be defined as ‘the extent to which one perceives the dental
setting as anxiety-provoking’.
The rank order of the stimuli appeared to be independent of gender, age,
ethnicity and level of dental trait anxiety. This suggests that the rank order of fearevoking capacity of the 67 stimuli is culturally insensitive. Clearly, this notion merits
further research attention, including replication in clinical samples in different
countries. The finding that the rank order of the stimuli in high and low dentally
anxious subjects did not differ is in line with previous findings reported by GALE
(18). However, as far as we are aware, no earlier study has focused on the differences
in rank orders of dental stimuli in relation to the other demographic variables that
were included in the current study, such as gender, age and ethnicity.
Probably the most interesting result is that with the use of a small set of
questions pertaining to potentially anxiety-provoking stimuli, only a limited coverage
of patients’ fears could be obtained. The results suggest that with a larger set of
stimuli, for example > 25, the 100% coverage of present anxiety-provoking aspects of
the dental setting would be substantially greater. For instance, with a questionnaire
containing 5 stimuli full coverage of all the presented anxiety-provoking stimuli would
be obtained in only 14.6% of the subjects, whereas with 40 stimuli used the full
coverage of anxiety-provoking stimuli would increase to about 72% of the
participants. These findings cast serious doubts on the validity of assessment
procedures available in both research and clinical settings aimed to determine patients’
anxiety-evoking stimuli. In these settings researchers and clinicians often rely on
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questionnaires such as the DFS, but the present findings suggest that the sets of items
contained by these questionnaires are too limited to cover fully patients’ individual
dentistry-related fears. This notion is further underscored by the fact that in the topten of most anxiety-provoking stimuli found (see Table 1) in the current study, the
more frequently reported fear-provoking stimuli in dental anxiety research, such as the
waiting room (18, 23, 38) and the sight (18, 23) and sensation of the needle (18, 23,
38) and the drill (18, 23, 38), were all absent. Even more interestingly, of the top 25
most anxiety-provoking stimuli found (see Table 1) in the current study, only eight
(28%) have been taken into account in previous research (for example, 9, 25, 30).
A number of issues are relevant to the clinical implications of the current
study. For instance, it is conceivable that in the present study participants were asked
to rate anxiety-provoking capacities of stimuli or situations that they may not have
encountered before. This may have influenced negatively the reliability and validity of
their responses and may have led to over-reporting and overestimation of the
prevalence of anxiety-provoking stimuli in the dental setting. The same negative
influence holds true for the wording of some of the items. While our ambition to be
comprehensive may have resulted in apparently redundant wording of some items or
show some overlap with that of other items, the wording of other items may in itself
have caused a sense of apprehension. An example is the description of an
electrosurgical procedure in periodontal treatment (‘having some gum burned away’).
In conclusion, the present study indicates that people consider invasive types
of dental procedures as most anxiety-provoking. The results further suggest that, in
contrast to the fear-evoking capacities of dental stimuli, the rank order of the dental
setting stimuli is rather robust as it was found to be independent of gender, age,
ethnicity and level of dental trait anxiety. Furthermore, the results suggest that for
assessment of which aspects of the dental setting would boost the fear response of an
individual patient, common procedures, such as the use of questionnaires containing
only a limited set of potential fear evoking stimuli, are unsuitable. This particularly
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holds true for clinical settings where dentally anxious patients are referred to for
specialised treatment, such as dental fear clinics. Within these settings, the use of
assessment procedures covering a complete set of potentially anxiety-provoking
stimuli would not only enable clinicians to obtain a ‘personal profile’ of each patient,
but would also enhance the likelihood of a positive outcome following exposurebased treatments aimed to alleviate patients’ idiosyncratic fears (61).
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THE LEVEL OF EXPOSURE-DENTAL EXPERIENCES
QUESTIONNAIRE (LOE-DEQ): A MEASURE OF
SEVERITY OF EXPOSURE TO DISTRESSING DENTAL
EVENTS 1
4

Chapter 5 The development of a measure of severity of exposure to
distressing dental events

1
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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: 353-361.
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Introduction
Conditioning theory and theories on phobia onset suggest that disproportionate
anxiety results from exposure to negative life events (1-3). That is, objects and
situations that are irrationally feared should resemble previous distressing experiences.
A typical example of a context generally associated with terror and anxiety is the
dental treatment situation (4). Research among persons who have been exposed to
extremely painful or otherwise frightening experiences in the dental surgery shows
that acquisition of dental anxiety is consistent with the conditioning theory (5-9). For
example, a recent study comparing individuals with high levels of dental anxiety with
individuals with relatively low levels of dental anxiety showed that the highly anxious
individuals were about eighteen times more likely than their low anxious counterparts
to have ever experienced a traumatic dental event in their life (10).
In a study of 37 highly anxious patients (11), more than half of the patients
(56.2%) reported an event involving pain or loss of control, while other causal events
entailed negative behaviour of the dentist (e.g. a dentist who made belittling remarks:
28.1%), serious treatment errors (e.g. filling or extracting a healthy tooth: 6.3%), or
distressing events such as embarrassment (9.4%). Findings from other sources
support the notion that exposure to invasive dental treatments (7, 8, 12-16), negative
dentist behaviour (6, 12, 13, 17), negative information [(e.g. aversive stories and
vicarious learning situations (13, 15-17)], and experiences involving strong negative
emotional responses [e.g. feelings of helplessness and/or loss of control (6, 8, 11, 1820)] may increase the risk for dental anxiety and phobia onset.
Other stressful or traumatic experiences may also influence the development
of dental anxiety and phobia. That is, nearly half of a group comprising 141 treatmentseeking individuals with high levels of dental anxiety did not report any horrific dental
history (10). This suggests that there are multiple pathways in the acquisition of dental
phobia, and that other distressing events outside the dental surgery may also play a
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role (1, 3). For example, population studies suggest that exposures to chronic physical
or verbal violence during childhood increase the risk of onset of specific phobia (21).
Indeed, in one study it was found that highly anxious dental patients were three times
more likely than regular dental patients to have ever experienced a violent crime in
their life (10).
Because high levels of dental anxiety have been found to be associated with a
high degree of social impairment and deteriorating oral health as a result of the lack of
regular dental care (22, 23), it is important to determine which type of events are
critical in the development of anxiety and avoidance behaviour. If it is true that an
aversive or distressing experience precipitates dental phobia onset, then a wide range
of potentially aversive distressing experiences should significantly increase risk for
onset and should therefore be taken into account in both preventive endeavours and
clinical practice. However, the association between the experience of a negative dental
event and subsequent anxiety may not be determined simply by exposure to that
event, but also by the degree of exposure. In other words, it is not clear whether there
is a cumulative effect that determines the dose-response relationship to outcome.
Research should therefore aim at developing instruments that are specifically
sensitive in assessing the degree or severity of aversive exposure, both within and
outside the dental setting. As such an instrument was not available, the Level Of
Exposure-Dental Experiences Questionnaire (LOE-DEQ) was developed. The aim of
the current study was to determine the psychometric properties (i.e. factor structure,
reliability and validity) of the LOE-DEQ, and to determine its suitability as an
additional screening instrument for dentally anxious patients, using five samples of
individuals with various levels of dental anxiety.
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Method
Development of the Level Of Exposure-Dental Experiences Questionnaire
(LOE-DEQ) The items of the LOE-DEQ were based on an extensive literature
review of studies reporting on extremely distressing events related to the dental setting
(6, 7, 10, 14, 15, 24-26). This review resulted in a questionnaire containing 23 items.
The first 16 items were either directly or indirectly related to the dental setting. Seven
items, related to general traumatic life events, and fulfilling the Diagnostic Statistical
Manual 4th edition Revised (DSM-IV-TR) stressor criterion (27), were included
because in previous studies a history of traumatic life events was found to be
associated with the occurrence of high levels of dental trait anxiety (10, 24). Examples
of the latter category were sexual abuse, a severe car accident, and a tragic death of a
loved one. A previous, unpublished study on this topic employed the entire list of
these 23 potentially traumatic events among 1465 dental patients. Results showed a
strong relationship between a positive screen for dental phobia and level of exposure
to distressing dental events, while a weaker association was observed with general
(non-dental) traumatic events. The next step in the development process was to
obtain data on content validity. Content validity was studied using a procedure
adopted from KUBANY et al. (28). All items of the LOE-DEQ were presented to a
group of experienced dentists (N=8) specialised in the treatment of highly dentally
anxious patients. They were asked to rate, by means of a specifically prepared form,
the relevance and wording of the 23 individual items on 5-point Likert-type scales
ranging from ‘0’ (not relevant at all) to ‘4’ (extremely relevant) for relevance: and ‘0’
(not good at all) to ‘4’ (extremely good) for wording. They were also asked to indicate
whether important items were missing. The mean for relevance was 3.98 (standard
deviation (SD)=0.79), and the mean for wording was 4.78 (SD=0.17). All comments
and suggestions in terms of wording and readability provided by the dentists were
incorporated in several subsequent rounds until they indicated that the LOE-DEQ
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covered the full range of potentially distressing experiences they encounter in their
daily practice.
The above described dynamic construction process resulted in the LOEDEQ, an instrument assessing the severity of exposure to (i.e. frequency of
occurrence) distressing (dental) events. It has two main sections. The first part
consists of 16 items pertaining to earlier confrontations with distressing dental
situations: that is, events involving experience of extreme pain (e.g. root canal
treatments, injections, extractions), or severe distress (e.g. embarrassment,
helplessness, nausea). The second part consists of 7 items pertaining to past exposure
to general traumatic life events (e.g. serious accidents, natural disasters, sexual
assaults). When completing the questionnaire (Table 1), the patient is asked to tick, for
each of the 23 items, whether he or she ‘never’ (score 0) or ‘ever’ (score 1) has been
exposed to an event indicated in the item. The LOE-DEQ items are scored and
summed to give an overall score ranging from 0 to 23. Higher scores on the LOEDEQ indicate that the person has been exposed to more distressing events.
In the present study, three measures were used to assess the psychometric
properties (i.e. reliability and validity) of the LOE-DEQ:
(i). The short version of the Dental Anxiety Inventory (S-DAI) (29) contains nine
items, which are rated on a 5-point Likert-type scale. The items of the S-DAI are
summed to give a total score, which can range from 9 to 45. Higher scores on the SDAI indicate higher anxiety levels. The instrument has good reliability and satisfactory
construct validity (29).
(ii) The Traumatic Experiences Checklist (TEC) (30) is a self-report questionnaire
inquiring about 29 types of potential trauma and other potentially overwhelming
events. The format of the TEC permits the calculation of trauma area presence scores
with respect to emotional trauma (six items, range 0-6), sexual trauma (six items, range
0-6), and bodily threat (six items, range 0-6). In this study, only the TEC total score
was used, which ranges from 0 to 29. Higher scores on the TEC are indicative of a
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higher frequency of traumatic experiences. The psychometric properties of the TEC
are good (30).
(iii) The Dutch version of the Impact of Event Scale-Revised (IES-R) (31) is a 22-item
self-report questionnaire, which is widely used to assess the intensity of post traumatic
stress-related phenomena. Subjects are asked to indicate how frequently the symptoms
have been present during the past 7 days. The frequency of each symptom is scored
on a four-point scale, ranging from 'not at all' (score 0), 'rarely' (score 1), 'sometimes'
(score 3) to 'often' (score 5). The scores are summed to produce three IES-R scores:
one for intrusions (7 items, range: 0-35), one for avoidance (8 items range: 0-40), and a
total IES-R score (range 0-110). Only the IES-R total score was used in the present
study. Higher scores on the IES-R are indicative of more trauma-related phenomena.
The IES-R has satisfactory psychometric properties (32).
For psychometric evaluation, the LOE-DEQ was applied to the following five
samples:
(i) General dental patients were approached while visiting the dentist at five general
dental practices located across the Netherlands. They were invited to participate by an
advanced graduate student. The patients received from the student a questionnaire
booklet consisting of both the LOE-DEQ and the S-DAI. They were requested to
complete this booklet at home and to return it in an enclosed self-addressed stamped
envelope by mail. Of the initially 717 questionnaires handed out, 480 (289 from
women) were returned. For privacy reasons, no data on the non-response group was
collected. The mean age in this sample was 45.7 yr (SD=14.5, range=19-85). Mean SDAI score was 18.2 (SD=9.6, range=9-45). The proportion of items of the LOEDEQ that remained unanswered was < 5%.
(ii) Students consisted of 186 first year undergraduate students of the University of
Amsterdam (149 women). As part of their study requirements, the students completed
a large set of questionnaires (pertaining to personality characteristics, emotions, mood
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and cognitive capacities) of which the LOE-DEQ was only one. They received course
credit points for their participation. No one refused to participate. The sample had a
mean age of 20.0 yr (SD=2.9, range=17-39). The LOE-DEQ was completed in a
classroom of the university building. This was done twice within a three week interval.
The response rate for all LOE-DEQ items was 100%.
(iii) Highly anxious dental patients comprised 119 patients (73 women) suffering from
high levels of dental anxiety, who were on the waiting list of a dental fear clinic
(Centre for Special Dental Care) in Amsterdam. No data were available on patients
who refused to participate. Most patients were referred by a dentist because
conventional dental treatment had either failed, appeared impossible or was refused.
As part of the standard intake procedure the patients received the same questionnaire
booklet as presented to the general dental patients (sample 1) containing the LOEDEQ, and the S-DAI and were asked to return the questionnaire by mail. The mean
age of patients in this sample was 41.4 yr (SD=13.1, range=18-87). The mean S-DAI
score of this sample was 39.1 (SD=7.0, range=9-45). The proportion of items of the
LOE-DEQ that remained unanswered was < 1%
(iv) Psychiatric outpatients included 17 subjects (14 women) attending group
psychotherapy for a variety of psychiatric disorders, including major depression, eating
disorder, and anxiety disorders at the department of Psychiatry and Psychology of the
Mesos General Hospital in Utrecht. They were invited by their psychotherapist to
participate in the study. Of all eligible participants thirteen (32.5%) refused to
participate. Following one of their weekly meetings the patients received a
questionnaire booklet from their therapist containing the LOE-DEQ and the TEC.
They were asked to complete the questionnaires at home and return them using a
sealed free return envelope. The subjects in this sample had a mean age of 37.4 yr
(SD=8.6, range=23-52). The response rate for all items of the LOE-DEQ was 100%.
(v) Oral surgery patients included 34 subjects (21 women) attending the department of
Oral Surgery at a General Hospital in Amsterdam, for lower 3rd molar removal. All
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patients on the waiting list (N=124) received a telephone call from the secretary and
were asked whether they would be willing to participate in a study involving the
effects of third molar removal on psychological health. Only patients requiring
invasive surgical removal of a third molar in the lower jaw, partially or totally
embedded in bone, were included. Thirty four patients were eligible or willing to
participate. They were asked by a graduate student to complete the LOE-DEQ and
the S-DAI (two to seven days prior to the 3rd molar removal), and to return the
questionnaires on the day of treatment. Immediately post-surgery the patients received
the IES-R and were asked to complete it at home 3 days after the treatment and to
return it to the research assistant by mail using a sealed free return envelope. Given
the importance of uniformity of time since treatment, all patients received a telephone
call to check whether the questionnaires were filled out and mailed back. The subjects
in this sample had a mean age of 26.3 yr (SD=6.0, range=15-41). The mean S-DAI
score in this sample was 21.8 (SD=10.3, range=9-42). The response rate was 100% for
all items of the LOE-DEQ.
Statistical analyses In order to assess the factor structure of the dichotomous data in
the questionnaire a matrix of tetrachorical correlations was first established using the
statistical program Tetcorr version 2.1 (33). For all subsequent statistical analyses SPSS
version 14.0 (SPSS, Chicago IL, USA) was used. First, an exploratory factor analysis
with varimax rotation was conducted on the tetrachorical correlation matrix in sample
1. Next, the internal consistency was computed for the total score and subscales
scores of the LOE-DEQ for each of the five samples. Test-retest reliability was
assessed using Intraclass Correlation Coefficients (ICC: one-way random effects
model, testing for consistency between pre-test scores and the post-test scores) in
sample 2. To test different aspects of validity, three distinct procedures were used.
Firstly, the LOE-DEQ scores of the general dental patients (sample 1), the students
(sample 2) and the highly anxious dental patients (sample 3) were compared using

104

The LOE-DEQ

one-way ANOVA (discriminant validity). Secondly, concurrent validity was assessed
by calculation of the Pearson correlation coefficients between the total score of the
LOE-DEQ and S-DAI anxiety in samples 1 and 5. An a priori hypothesis regarding
the expected magnitude of the correlation between the different instruments was that
the total scores on the LOE-DEQ and the S-DAI would correlate significantly in each
of the samples. In addition, it was hypothesised that the total score of the LOE-DEQ
dental events items and the S-DAI total score would correlate significantly, whereas
the correlation between the total score of the LOE-DEQ general traumatic life events
items and the S-DAI total score would be non-significant. The relationship between
the total scores the LOE-DEQ and the total scores on the TEC were assessed in
sample 4. It was expected that the LOE-DEQ would correlate significantly with the
total score on the TEC. Finally, a regression analysis was conducted to assess the
extent to which the LOE-DEQ total score contributed to the prediction of traumarelated symptomatology (IES-R: predictive validity) in sample 5.

Results
Exploratory factor analysis Barlett’s test of sphericity was significant (χ2=5548.25,
degrees of freedom (d.f.)=253, P<0.001), indicating that the data was appropriate for
a factor analysis. Exploratory factor analysis with varimax rotation was performed on
the matrix of tetrachorical correlations of the 23 LOE-DEQ items. To be included on
a factor, a loading >0.25 was required (34). The initial solution revealed five factors
with an eigenvalue >1 explaining 61.7% of the variance. Subsequent inspection of the
Scree plot suggested a four-factor solution. In addition, the five-factor solution was
difficult to interpret, because the fourth factor seemed to split into two factors. The
four-factor solution was also found to produce the most meaningful factors and was
therefore preferred on grounds of parsimony (34). The four factors (see Table 1),
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explaining 56.2% of the variance, were (i) dentist’s behaviour and patient’s emotions
including items covering distressing events relating to the dentist as a person as well as
distressing emotional responses (8 items), (ii) distressing dental procedures: covering
items related to distressing dental treatment experiences (5 items), (iii) other
distressing dental events covering other dentistry-related distressing experiences (3
items) and (iv) general traumatic events covering distressing not dentistry-related
experiences (7 items).
The correlations between the subscales 2 and the correlation with the total
5

score (factor correlation matrix) are presented in Table 2. All correlations were
statistically significant (P<0.01). The highest correlation was between distressing
dental procedures and dentist’s behaviour and patient’s emotions (r = 0.49). The
lowest correlation was found between other distressing dental events and general
traumatic events (r = 0.21).
Table 2 Correlations between the total score on the LOE- DEQ and the four subscales

Dentists’ behaviour and
patients’ emotions

Dentists’
behaviour and
patients’
emotions
1

Distressing dental procedures

Distressing
Other
General
dental
distressing traumatic
procedures dental events events
0.49**

0.24**

0.32**

1

0.49**

0.27**

1

0.21**

Other distressing dental events
General traumatic events
Total score on the LOE-DEQ

1
0.76**

0.76**

0.45**

0.65**

** Significant correlation P<0.01

2

The four factors found in the factor analysis are as from this point on referred to as the subscales
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Table 1 Result (factor loadings) of the exploratory factor analysis using Varimax rotation on the 23 items in the general dental patient sample
(the highest factor loading of each item is indicated in bold)
Dentist’s
behaviour and
patient’s emotions

Distressing
dental
procedures

Other
distressing
dental events

General
traumatic
events

a dentist criticised you?

0.80

0.07

-0.18

-0.03

a dentist did not seem to understand you?
a dentist did not provide information about invasive
treatments?
you had an impolite or rude dentist?

0.78

0.24

-0.00

0.30

0.77

0.21

0.10

0.22

0.74

0.24

0.02

0.22

you felt extremely shameful during dental treatment?

0.67

-0.01

0.31

-.016

you felt extremely helpless during dental treatment?

0.63

0.48

0.27

0.16

you felt extremely sick during dental treatment?

0.50

0.37

0.25

0.02

you almost suffocated during treatment?
you received a root canal treatment which caused extreme
pain or other severe distress?
you had a tooth drilled which caused extreme pain or other
severe distress?
you suffered from extreme pain after a dental treatment?
you received during dental treatment an injection which
caused extreme pain or other form of severe distress?
you had a tooth extracted which caused extreme pain or
another form of severe distress?

0.45

0.36

0.00

0.29

-0.03

0.82

-0.05

0.12

0.39

0.78

0.11

-0.01

0.38

0.72

0.01

0.04

0.14

0.71

0.18

0.14

0.18

0.67

0.05

0.13

Have you ever been exposed to an event during which
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you were exposed to frightening or horrific stories about
dental experiences?
you were exposed to information in the media regarding
dentistry which caused severe distress?
you witnessed a treatment of an extremely anxious patient?

0.19

-0.01

0.82

-0.04

-0.03

0.02

0.72

0.30

0.01

0.24

0.66

0.20

you were seriously injured in an accident?

0.07

0.05

0.15

0.73

you were a victim of a natural disaster or war?

-0.10

-0.07

0.08

0.65

you witnessed someone being seriously injured or killed?

0.13

0.03

0.13

0.62

you witnessed a tragic death or illness?

-0.03

0.12

0.03

0.60

you experienced a horrific medical treatment?

0.30

0.13

-0.06

0.52

you were a victim of sexual assault?

0.25

0.18

0.04

0.51

you were victim of a violent crime?

0.29

0.25

0.22

0.44
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Table 3 Descriptive statistics and Cronbach’s alphas of the total score and four subscales of the
LOE-DEQ for each of the five samples separately
Total score LOE-DEQ

1
2
3
4
5
Dentists’ behaviour and patients’ 1
2
emotions
3
4
5
Distressing dental procedures
1
2
3
4
5
Other distressing dental events
1
2
3
4
5
General traumatic events
1
2
3
4
5

N
479
186
117
17
34
477
186
119
17
34
480
186
118
17
34
478
186
118
17
34
477
186
118
17
34

Mean
6.87
5.63
12.14
8.06
5.68
1.79
1.33
5.38
2.82
1.47
2.14
1.27
3.36
1.76
1.38
0.75
1.37
1.03
1.00
1.03
2.16
1.66
2.39
2.47
1.79

SD
4.39
3.42
4.21
4.80
4.58
2.03
1.86
1.98
2.53
2.08
1.73
1.40
1.46
1.48
1.58
0.86
0.91
0.98
0.94
0.97
1.53
1.22
1.69
1.23
1.34

Cronbach’s alpha
0.80
0.69
0.77
0.82
0.85
0.77
0.66
0.67
0.82
0.84
0.75
0.69
0.65
0.60
0.75
0.44
0.42
0.55
0.39
0.58
0.54
0.33
0.62
*
0.45

* could not be calculated due to too small sample size. 1 = general dental patients, 2 =students, 3 =extremely dentally
anxious patients, 4 =psychiatric outpatients, 5 = patients attending the oral surgeon. SD, standard deviation

Reliability The internal consistency of the LOE-DEQ total score and its four subscales
were estimated by calculating Cronbach’s alpha in all samples. In Table 3, Cronbach’s
alphas for the total scores and on the four subscales for the five samples are
presented. The reliability of the total score of the instrument was found to be
satisfactory, with alphas ranging from 0.69 - 0.85. In addition, the Cronbach’s alphas
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were also acceptable for the four subscales with a range from 0.33 (general traumatic
events in the student sample) to 0.77 (dentist’s behaviour and patient’s emotions in
the general dental patients sample).
In Table 3, the means and standard deviations of the total score and the
subscales of the LOE-DEQ are presented for each of the five samples. Test-retest
reliability for sample 2 indicated reasonable stability, i.e. the Intraclass Correlation
Coefficient (ICC) between the total score of measurement one and measurement two
was 0.75 with the following ICC’s for the subscales: dentist’s behaviour and patient’s
emotions [ICC = 0.74], distressing dental procedures [ICC = 0.87], other distressing
dental events [ICC = 0.51], and general traumatic events [ICC = 0.67]. All ICC’s were
statistically significant [P<0.001].
Validity Evidence for discriminative validity was derived by distinguishing between
individuals with varying levels of dental anxiety: that is, samples of highly anxious
dental patients, general dental patients and students (first measurement). The LOEDEQ total score and LOE-DEQ subscale scores were subjected to a series of
ANOVA analyses. A significant main effect for group on the total score on the LOEDEQ was found [F(2,779)=96.94, P<0.001]. Post hoc analyses revealed that the total
score on the LOE-DEQ of the extremely anxious dental patients was significantly
higher than the total scores on the LOE-DEQ of the other two samples. In addition,
the total score on the LOE-DEQ of general dental patients was significantly higher
than the total score of the student sample.
The ANOVA analyses of the LOE-DEQ subscale scores also indicated main
effects for groups on all four subscales (Table 4). The subsequent post hoc analyses
revealed that the mean scores of the highly anxious dental patients were significantly
higher on three of the four subscales than the mean scores of the other two samples
(Table 4). The only exception was the mean score on the subscale other distressing
dental events, which was significantly higher in the student sample than in the other
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two samples. In addition, the mean scores of the normal patient sample, and the
student sample did not differ significantly on the general traumatic events subscale.
Table 4 Results of the ANOVAS and post hoc analyses among the highly anxious, normal, and
student sample
Dentists’ behaviour and patients’
Distressing dental procedures
Other distressing dental events
General traumatic events

d.f.
2, 779
2, 781
2, 779
2, 778

F
118.18
59.91
33.26
10.77

p
<0.01
<0.01
<0.01
<0.01

post hoc
3>1>2
3>1>2
2>3>1
3>1=2

1 = general dental patients, 2 = students, 3= extremely dentally anxious patients. d.f., degrees of freedom

Evidence for concurrent validity was derived by computing Pearson
correlation coefficients between the LOE-DEQ total score, the LOE-DEQ dental
events (i.e. the sum of the three dentistry related subscale scores: dentist’s behaviour
and patient’s emotions, distressing dental procedures and other distressing dental
events), general traumatic events and the S-DAI. Significant correlations between the
frequency of distressing experiences (i.e. LOE-DEQ total score) and the sum of
dentistry-related distressing experiences (LOE-DEQ dental events) on the one hand,
and dental anxiety (S-DAI) on the other, were found in both the normal sample and
the oral surgery patients sample (Table 5). As expected, no significant correlations (r <
0.30, P > 0.05) were found between the LOE-DEQ ‘general traumatic events’ and the
S-DAI. Furthermore, a significant correlation was found in the outpatient sample
between the number of distressing experiences (LOE-DEQ total score) and the total
number of traumas reported (TEC total score) [r=0.60, P=0.01].
The predictive validity was determined by means of a number of regression
analyses in the sample of oral surgery patients. First, the extent to which the LOEDEQ total score contributed to the prediction of trauma-related symptomatology was
calculated. The total score on the LOE-DEQ accounted for 39.6% of the variance in
IES-R total scores. Next, four separate regression analyses were conducted to
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determine the contribution of each of the subscales to the total IES-R scores. The
subscales were entered one by one in separate regression analyses, due to the small
sample size. The separate regression analyses revealed that the subscale scores,
‘dentist’s behaviour and patient’s emotions’, ‘distressing dental procedures’, ‘other
distressing dental events’ and ‘general traumatic events’ accounted for 22.7, 26.8, 19.6
and 12.1% of the variance in the IES-R total score, respectively (Table 6). The ‘general
traumatic events’ subscale was the only non-significant predictor [P=0.06].
Table 5 Correlations between the LOE-DEQ total score, LOE-DEQ dental events score, LOEDEQ non-dental events scores and the S-DAI in the general dental patients and oral surgery
patients sample

LOE-DEQ

LOE-DEQ dental events

LOE-DEQ non-dental events

Sample

S-DAI

1 general dental patients

0.40*

5 oral surgery patients

0.62*

1 general dental patients

0.50*

5 oral surgery patients

0.67*

1 general dental patients

0.09

5 oral surgery patients

0.23

* P<0.01

Discussion
The most important result of the present study was that the LOE-DEQ proved to
possess sufficient internal consistency, satisfactory test-retest reliability and
demonstrated adequate discriminant, concurrent and predictive validity.
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Table 6 Results of the separate regression analyses with the IES-R total score as dependent variable
and the total score on the LOE-DEQ and the subscales as predictor variables in the oral surgery
patients sample (sample 5)
Beta

t

p

Total score LOE-DEQ

0.61

4.05

<0.001

Dentists’ behaviour and patients’

0.48

2.87

0.008

Distressing dental procedures

0.52

3.20

0.003

Other distressing dental events

0.44

2.61

0.014

General traumatic events

0.35

1.96

0.060

The exploratory factor analysis revealed a four-factor solution with a dentist’s
behaviour and patient’s emotions factor, a distressing dental procedures factor,
another distressing dental events factor and a general traumatic events factor.
The factors derived are generally in line with the notion of multiple pathways of fears
(1, 3). Only two previous studies have assessed categories of distressing dental events.
LIDDEL & GOSSE (6) predicted that dental events, experienced as unpleasant, would
fit into four categories of events. These categories of events were those related to
specific dental procedures and stimuli, to injuries, to emotional responses and to
dental personnel behaviour. However, these categories of events were not empirically
derived, that is, these categories were constructed using both the conditioning theory
and REISS’s expectancy theory of fear as a basis (35), while classifications were based
on answers to open-ended questions. In the study by DE JONGH et al. (11), four
categories of distressing events were found (‘pain or loss of control’, ‘negative
behaviour or personality of the dentist’, ‘serious treatment failures’ and
‘miscellaneous’), but again classifications in this study were based on face validity. The
results of the present study are generally in line with these earlier, non-empirically
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derived classifications of distressing events, which is supportive of the content validity
of the subscales of the LOE-DEQ.
With regard to the discriminant validity, the instrument discriminated well
between the highly anxious dental patients, the general dental patients and the student
sample. In other words, the LOE-DEQ total score showed good overall diagnostic
accuracy in predicting pathological forms of dental anxiety. To use the LOE-DEQ as
an additional predictive screening instrument, the identification of a high proportion
of patients who - based on distressing dental experiences - are at risk for developing
high levels of dental anxiety would be an important goal. To this end, the results
suggest that the LOE-DEQ is more suitable in detecting dentally anxious subjects
than in detecting non-dentally anxious subjects.
The only exception, contrary to our a priori set predictions with regard to the
discriminant validity of the LOE-DEQ, is the subscale ‘other dentistry-related events’.
These events were reported significantly more often by students than by patients in
the other two samples. One explanation for this finding may be that a large number of
the students had not yet been exposed to many dental treatments themselves (36),
which is strengthened by the finding that younger people generally have lower DMFS
scores (decayed, missing, and filled surfaces) than older people (37, 38). Furthermore,
based on their age and a phenomenon referred to as recall bias (39), the students may
have been better able to recall negative dentistry-related information transmission
from the media, parents or peers than the patients in the other samples.
Probably the most important finding is that individuals who reported having
been exposed to distressing experiences in the past reported higher levels of dental
anxiety and more distressing experiences. This finding, suggesting a dose-response
relationship between distressing experiences and the development of dental anxiety, is
in line with the Pavlovian fear conditioning theory, which predicts that objects and
situations that are irrationally feared resemble experiences in which adversity
previously occurred. Another related, and interesting, finding is that particularly
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dentistry-related distressing experiences (i.e. each of the three dentistry-related scales:
dentist’s behaviour and patient’s emotions, distressing dental procedure and other
distressing dental events) were found to be associated with a higher level of traumarelated symptomatology, which is supportive of the predictive validity of the LOEDEQ. However, the general traumatic events subscale was the only scale, which failed
to predict trauma-related symptomatology in patients attending an oral surgeon. A
plausible explanation could be that patients attending an oral surgeon constitute a
relatively healthy subgroup primarily referred for their specific dental problem,
whereas, for example, among dentally anxious patients co-morbid anxiety disorders
have been found to be highly common (40).
The results of this study should be interpreted in the light of several
limitations. Firstly, because of the retrospective design of the present study, questions
can be raised about the validity of the information obtained on traumatic life events.
Yet, in a review on the influence of psychopathology on memory BREWIN et al. (41)
concluded that claims concerning the general unreliability of retrospective reports are
often exaggerated. These authors, therefore, state that there is very little reason to link
psychiatric pathology with less reliable or less valid recall of earlier life experiences.
Similarly, and in contrast with the frequently held belief that traumatic experiences are
poorly remembered, SHOBE & KIHLSTROM (42) found that traumatic experiences are
extremely well remembered. This makes it less likely that the retrospective design used
here would have strongly undermined the reliability of the response of the patients.
Clearly, in the ideal situation, longitudinal studies should be used in order to prevent
recall bias, but this is often difficult due to financial and practical reasons. A second
limitation is the fact that we did not obtain independent verification or documentation
of the participant’s self reports of exposure to distressing experiences. We assume that
false-positive reports of exposure to distressing events may be less of a threat to the
validity of the LOE-DEQ than the false reports of non-exposure. With regard to the
false positive and false negative reporting, it may be important to note that the LOE-
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DEQ is meant to be a screening instrument in the clinical setting, and that during
follow-up there is sufficient opportunity for assessment using more reliable
procedures. Another limitation of the current study is the fact that the classification of
distressing events was assessed only exploratively in the general dental patients sample
as the other samples were too small to conduct confirmatory factor analyses.
Therefore, future studies should focus on confirmation of the current classification in
different patient samples.
The present findings suggest that the LOE-DEQ fills a gap in the dental
anxiety literature as an instrument that is capable of systematically measuring the
frequency of occurrence of distressing or traumatic events in the past. The LOEDEQ has adequate psychometric properties and may have utility in etiological and
epidemiological research, as it allows comparability between different patient samples.
Another advantage of the LOE-DEQ is that by providing patients with the
opportunity to disclose such events, dentists break down an important barrier to
treatment by legitimising particular incidents as a valid explanation for their symptoms
is provided. As a clinical instrument, the uniqueness of this instrument lies particularly
in its ability to screen for various ‘damaging’ aspects of the dental setting in terms of
‘psychological scars’ or impact on patients’ functioning within the dental setting. To
this end, the LOE-DEQ can be used to enhance the understanding of the clinician of
the patient’s clinical presentation, to determine which individuals may be most
vulnerable to the development of a pathological form of dental fear, and for planning
and provision of adequate care. For example, with regard to the treatment of dentally
anxious patients both clinical experience and research data demonstrate that the
general practitioner is capable of treating mild forms of dental anxiety effectively by
means of exposure based interventions combined with establishing a trusting
relationship (43). Conversely, treatments of severe forms of anxiety often require
more specialist interventions (44, 45). One explanation for the differential treatment
response might be that phobias with a trauma-related etiology such as dental phobias,
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have a number of commonalities with post-traumatic stress disorder (10). In these
instances conventional interventions such as direct exposure to the anxiety provoking
stimulus may be less effective, as it just activates distressing memories of the traumatic
event (45). In this respect it would be enlightening to investigate whether patients with
relatively low scores on the LOE-DEQ would respond most favourable to exposure
in vivo, while those with high scores would respond better to evidence-based
treatment for the processing of traumatic memories, such as for example Eye
Movement Desensitization and Reprocessing (EMDR) (44, 46).
In conclusion, the present results suggest that the LOE-DEQ is a useful
tool for assessing patients’ background in terms of previous exposure to distressing
dental events. Future studies are needed to demonstrate the potential benefits of using
the LOE-DEQ within the dental setting. Not only with regard to the prediction of
dental anxiety, but also of other debilitating symptoms (e.g. avoidance tendencies,
anger and difficult behaviours) adversely impinging on dental treatment.
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Introduction
In Pavlovian fear conditioning, a conditioned stimulus (CS, e.g. the sound of a dental
drill) is paired with an unconditioned stimulus (US, e.g. pain: 1). Typically, when
confronted with a similar sound the person shows a conditioned response, such as
anxiety. More specifically, conditioning theories predict that objects and situations,
which are irrationally feared, resemble experiences in which adversity previously
occurred (2). In this respect, there is a compelling convergence of research suggesting
that distressing or aversive experiences make people vulnerable and increase the risk
of developing a broad range of anxiety disorders, such as general anxiety disorder (3),
social phobia (4-6), panic disorder (7, 8), posttraumatic stress disorder (PTSD) (9) and
specific phobia (5, 10). Research on specific phobias suggests a strong relationship
between distressing events and the acquisition of several subtypes of specific phobias
(heights, thunderstorms, blood-injury, driving and dentistry: 11-16).
A clear example of a phobia, of which the onset is attributed by the majority
of patients to painful, aversive or otherwise fear-inducing experiences, is dental phobia
(1, 17-21) For example, DE JONGH, et al. (20) found that highly anxious dental
patients were about five times more likely to have ever experienced a horrific dental
treatment in their life, and almost six times more likely to have ever experienced a
violent crime than their low dentally anxious counterparts.
With regard to the acquisition of pathological forms of dental anxiety, two
categories of experiences have been distinguished: dental treatment-related-distressing
experiences, and distressing experiences which fulfil the Diagnostic Statistical Manual
4th edition Revised (DSM-IV-TR) stressor criterion and are not related to the dental
setting per se (22). Some examples of the first category involve (a) invasive dental
treatments, for instance, root canal treatments or injections (for example, 1, 17, 18, 2326), (b) pain (for example, 1, 17, 18, 21, 27-29), (c) distress caused by dentists’
behaviour (see, for example, 15, 17, 25), (d) distressing emotional responses to dental
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treatment (for example, feelings of helplessness or loss of control: see 19, 27, 30), and
(e) distressing stories told by important others (15, 31). Examples of traumatic
stressors reported by subjects with pathological forms of dental anxiety are (a) sexual
abuse (see, for example, 32-34), (b) war trauma (35), (c) severe traffic accidents (36);
(d) a tragic death of a loved one (37), (d) a distressing medical experience (38) and (e)
physical assault (20, 33).
These data suggest that certain types of experiences may be implicated in the
subsequent development of dental anxiety, but we are not aware of any study that has
examined the whole spectrum of these experiences, and their relationship with present
levels of anxiety. More specifically, it is not clear whether some experiences are more
critical than others in terms of precipitating dental phobia onset.
Although there is considerable evidence showing a meaningful relationship
between distressing experiences and the development of anxiety (e.g. 10), the role of
gender in this association is less clear. For example, a consistent finding across studies
on traumatic experiences is a gender difference indicating a higher conditional
probability of trauma-related psychopathology in women in response to stressful
experiences than men (e.g. 9, 39). Yet, not for all types of anxiety disorders could such
a gender-related pattern be determined. For example, in a study on general anxiety
disorder (3), no gender differences in relation to life experiences were reported. In a
study on specific phobias, only one distressing experience, i.e. violence in the
childhood household was found to contribute to the development of specific phobia
in women, and not in men (5). Conversely, a study among blood-injection-injury
phobic adults failed to show support for the contention of different etiological
pathways for women and men (11). However, the focus of this study was on
determining differences in etiological background in terms of recall of the initial
conditioning event, rather than on differences in probable risk of having a phobic fear
in relation to a variety of previous life events.
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The present study extends previous research on the association between
distressing experiences and pathological forms of anxiety. Counter to previous studies,
in which phobics were asked to recall a specific conditioning event that preceded the
onset of their phobia (e.g. 14), in the present study, healthy subjects were asked to
indicate any traumatic exposure or aversive encounter with a dental object or situation
they ever had experienced in their lives. The study has four aims. Firstly, to examine
the relationship between retrospective accounts of a broad range of distressing dental
experiences and general traumatic experiences. Secondly, to determine which of these
experiences are most closely associated with excessive levels of current dental anxiety.
One way to define whether anxiety is excessive, disruptive or ‘pathological’, is to apply
the diagnostic criteria of a classification system of distinct diagnostic syndromes such
as DSM-IV-TR (Diagnostic and Statistical Manual of Mental Disorders, DSM–IV–TR) (22).
One disadvantage of such a categorical operationalisation is that it defines a ‘type’
rather than a ‘degree’ (40, 41). Another way to assess whether anxiety is excessive or
pathological, is the use of a validated questionnaire using an empirically defined cutoff score. To maximize validity in the present study, both operationalisations of
pathological anxiety are applied. The third aim of the present study was to assess
gender-specific differences with regard to association between distressing events and a
pathological level of current dental anxiety. Final aim was to determine which
combination of distressing experiences was most strongly related to a pathological
level of current dental anxiety.

Method
Participants For the present study, 1,942 healthy dental patients were approached.
Patients were included if they had reached the age of 18 and had sufficient command
of the written Dutch language. Of all patients who were approached, 1,464 patients
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(75.3%) agreed to participate and completed the questionnaire. Reported reasons for
refusal were: do not feel like (N=257), insufficient command of the Dutch language
(N=99), being busy with something else (N=72), forgot my reading glasses (N=5) and
other (N=45).
Assessment A questionnaire booklet containing a number of self-report measures
was used. In the first part, demographic variables (for example, age, gender, marital
status and country of birth) were assessed.
In the second part of this booklet, pathological forms of dental anxiety were
assessed by means of two operationalisations. The first was the Short version of the
Dental Anxiety Inventory (S-DAI) (42), which was used to assess level of dental
anxiety. This questionnaire contains nine items, which are rated on a 5-point Likerttype scale. The total scores on this questionnaire can range from 9 to 45. For clinical
purposes, a patient with an S-DAI score of 36 or higher is considered clinically
dentally anxious (i.e. HDA). This instrument has good psychometric properties (42).
The second questionnaire, the Phobia Checklist, was based on the DSM-IV-TR
criteria for specific phobia (22). More specifically, a positive screen for specific dental
phobia was assumed to be present only if the patient answered all of the following
questions in the affirmative: (i) I have a fear of dental treatment or withstand the
dental treatment with intense fear, (ii) I avoid or give up things because of this fear,
(iii) This fear is excessive or greater than justified and (iv) The anxiety or avoidance
interferes significantly with daily functioning. The first three criteria were adopted to
assess prevalence rates of different phobia subtypes in the general population (43); the
fourth was added into this study in order to achieve a better coverage of the set of
DSM-IV-TR criteria. The Phobia Checklist was validated against the Structured
Clinical Interview for DSM-IV (SCID) (44) as gold standard in a sample of 22 patients
with dental phobia and 133 patients without dental phobia. In the validation process,
all patients completed the Phobia Checklist and were assessed using the anxiety
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disorder module of the SCID. The results revealed excellent sensitivity (0.95) and
specificity (0.99) and an overall hit rate of 97%. Accordingly, the Phobia Checklist was
considered a valid screening tool for dental phobia.
The third part of the booklet consisted of the Level of Exposure Dental
Experiences Questionnaire (LOE-DEQ) (45). The 23 items of the LOE-DEQ pertain
to the presence or absence of different types of experiences both inside and outside
the dental setting, and were based on a comprehensive literature review taking into
account almost every experience that has ever been reported to be associated with
dental anxiety onset (42). The LOE-DEQ has two main sections: 16 items pertaining
to typical dental experiences (i.e. root canal treatments, injections, extractions, drilled
in teeth, treatment causing pain, after treatment, during treatment: suffocation, nausea,
embarrassment, helplessness, treatment by an impolite/rude dentist, criticised by
dentist, lack of sufficient information provided by the dentist, lack of understanding
of the dentist, frightening stories told by others, frightening stories told in the media
and witnessing a treatment of an extremely dentally anxious patient), and 7 items
pertaining to general DSM-IV-TR traumatic life events (i.e. serious accident, tragically
death, natural disaster or war, horrific medical treatment, violent crime and sexual
assault). When completing the questionnaire, the individual is confronted with each of
the items and is asked to tick whether he or she ‘never’ (score 0) or ‘ever’ (score 1) had
the distressing experience. The LOE-DEQ has proven to have good psychometric
properties with adequate discriminant, concurrent and predictive validity (42).
Procedure The patients were approached by one of six advanced graduate students
while visiting their dentist in one of sixteen selected dental practices located across the
Netherlands. After a brief introduction, participants were invited to complete a
questionnaire booklet while waiting for their dental appointment. Of all participants
who agreed to participate written informed consent was obtained. The decision to use
face-to-face administration, rather than telephone, mail or internet administration, was
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based on considerations related to coverage properties, accuracy of the screening,
response rate and length of the survey/respondent burden (see 46). The study was
approved by the Ethical Committee of the VU University Medical Center.
Statistical analyses Prevalence rates of different distressing experiences, dental
anxiety and dental phobia were assessed by means of descriptives. Gender differences
in level of dental anxiety and total number of distressing experiences were assessed
using independent t-tests. The difference in the overall prevalence rate of dental
phobias in men and women was tested by means of a Chi-square test. The association
between being highly dentally anxious (i.e. a S-DAI total score >36, HDA), or a
positive screen for dental phobia (i.e. fulfilling all criteria of the Phobia Checklist, DP),
and previous distressing experiences, was estimated by the adjusted odds ratio (OR)
and 95% confidence intervals (95%CI). Gender differences were assessed by
calculation of the interaction effects between type of experience and gender.
Whenever the interaction effect was significant, Odds Ratios (ORs) and confidence
intervals for women and men were reported separately. Finally, to determine the
combination of experiences with the strongest association with pathological levels of
current dental anxiety, all distressing experiences were included in separate stepwise
logistic regression analyses, using the forward conditional method with either HDA or
DP as outcome variable. The Hosmer-Lemeshow goodness of fit chi-square was used
to calculate how well the data fitted the models. For all statistical analyses, a P-value <
0.05 was considered statistically significant.

Results
Participants Of the 1,466 completed questionnaires, two could not be used, because
of missing data (less than 80% completed) and were excluded from subsequent data
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analyses. Of the 1,464 remaining participants, 865 were female (59.1%) and 597 were
male (40.8%), the gender of two participants (0.1%) remained unknown. The age of
the respondents varied between 18 and 85 yr (Mean=44.6, SD=15.3).
The marital status of the participants revealed that 13.9% were singles,
whereas 69.4% were married or cohabiting, 8.3% were dating, and 8.2% were
divorced or widowed. Of four participants (0.2%), the marital status remained
unknown. The distribution of ethnicity showed that 90.5% of the participants were
Dutch, 2.3% were Surinamese, 1.0% Moroccan, 0.8% Turkish, 0.5% Antillean, while
4.5% reported another ethnic background. Five participants (0.3%) failed to disclose
their ethnicity. The prevalence rates are clearly not sufficient to support subgroup
analyses.
The mean S-DAI score for the total sample was 18.2 (SD=9.3). Of the
participants, 114 (7.8%) scored 36 or higher on the S-DAI. Women scored
significantly higher on the S-DAI than men [t(1452)=8.61; P<0.001]. Twenty-five
participants (1.7%) fulfilled the screening criteria of a dental phobia, with women
significantly more frequently meeting these criteria than men [21 versus 4; χ2(1)= 6.52;
P=0.01].
Prevalence of distressing experiences The vast majority of the participants (95.7%)
reported at least one distressing experience during their lives: 80.4% reported at least
one distressing experience outside the dental setting, and 86.5% inside the dental
setting. The last percentage includes the participants who indicated a modelling
experience (i.e. witnessing a treatment of an extremely anxious patient, 14.4%), and
those remembered a situation in which they were exposed to negative information
about dental treatment (i.e. stories, 42.4%: information from the media, 24.4%).
In Table 1, the prevalence rates of the 23 different types of distressing
experiences are presented. Most prevalent distressing experiences were a tragic death or
illness of a loved one (56.4%), a horrific medical treatment (48.1%), and extreme pain
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after a dental treatment (46.9%). Least prevalent experiences were having been victim
of a violent crime (12.3%), natural disaster or war (11.1%) or sexual assault (4.6%).
Distressing experiences and the association with high levels of dental anxiety
Table 1 also displays the percentages of those participants with the distressing
experience present with HDA. Of those ever felt extremely embarrassed, 24.2%
scored ≥ 36 on the S-DAI, and of those ever felt extremely nauseous, 22.9% were
highly dentally anxious. The lowest percentages were found for victim of a natural
disaster or war (3.7%), witnessing someone getting seriously injured or killed (7.6%)
and a tragic death or illness of a loved one (8.2%).
Table 2 presents the adjusted associations (ORs) between distressing dental
experiences present with HDA and corresponding 95%CI intervals. The probability
of HDA was highest in persons who reported experiences involving distressing
emotional or physical responses. For example, when an individual had reported an
experience involving extreme helplessness, that person was 8.2 times more likely to
suffer from HDA than a subject who had not reported an incident in which he or she
felt helpless. Similarly, when a person had reported to have ever felt extremely
embarrassed, or an experience regarding being extremely nauseous, or had reported a
lack of understanding by their dentist, were respectively 5.5, 5.3 and 4.4 times more
likely to suffer from HDA, when compared with someone who had not reported such
an experience.
Distressing experiences and association with dental phobia Table 1 also shows
the percentages of those participants with the distressing experience present fulfilling
criteria of dental phobia (DP). Of those ever felt extremely embarrassed, 7.1% were
phobic, and of those ever felt extremely nauseous or almost suffocating during
treatment 6.8% were fulfilling the dental phobia criteria. The lowest percentages were
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found for natural disaster or war (0.6%), root canal treatment (1.5%), and death or
illness of a loved one (1.6%).
Table 2 presents the probability of DP by event type. The probability of
current DP was highest in persons who reported ever having experienced disruptive
emotional reactions, such as extreme helplessness (OR=16.2), almost suffocation
(OR=8.1) or extreme embarrassment (OR=8.0).
Gender differences No significant gender differences were found in the total number
of distressing experiences reported [P=0.18]. With regard to the associations between
the exposure to each of the different experiences, and having a high level of dental
anxiety, only with regard to the experience of having had a root canal treatment, a
significant interaction effect for gender was found [Wald=7.03, P=0.008]. For women,
no significant association between this item and HDA presence could be detected
[OR=0.54, P=0.06], while for men, the association reached significance OR=2.65,
P<0.001.With regard to the probability of DP by event type, for none of the
distressing experiences, a significant interaction effect for gender was found. That is,
no type of distressing experience appeared to have a higher probability for developing
DP in women than in men.
Determining the combination of experiences most predictive of developing
pathological levels of dental anxiety To determine which combination of
experiences maximized the prediction of current HDA and DP, all 23 distressing
experiences were entered in two separate stepwise logistic regression analyses with
either HDA or DP as dependent variables. As shown in Table 3, four types of
experiences maximized the prediction of HDA: lack of understanding by the dentist,
extreme helplessness, extreme nausea, and extreme embarrassment during treatment
[goodness of fit chi-square=2.34, d.f.=3, P=0.51]. This combination accounted for
23.9% of the variance of current HDA.
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Table 1 Prevalence of distressing experiences and prevalence of high dental anxiety (HDA)
and dental phobia (DP) in relation to these experiences
Prevalence of experience

Type of distressing experience
a tragic death or illness of a loved one
an horrific medical treatment
extreme pain after a dental treatment
information in the media regarding dentistry
a tooth drilled
witnessing someone being seriously injured or killed
a tooth extracted
extreme helplessness during dental treatment
an injection
a root canal treatment
an impolite or rude dentist
a dentist not providing sufficient information about invasive treatments
frightening or horrific stories about dental experiences
seriously getting injured in an accident
lack of understanding of the dentist
a criticizing dentist
a treatment of an extremely anxious patient
almost suffocation during dental treatment
extreme nausea during dental treatment
extreme embarrassment during dental treatment
a violent crime
a natural disaster or war
sexual assault

%
56.4
48.1
46.9
42.4
39.5
35.4
35.3
32.1
31.2
27.9
27.1
26.7
24.4
21.9
17.4
16.7
14.4
14.2
14.1
12.5
12.3
11.1
4.6

N
819
698
684
618
576
514
513
468
455
406
394
388
355
318
253
242
210
207
205
182
179
162
67

SE
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03

Rate HDA in relation to
experience
%
8.2
8.6
11.0
11.7
13.2
7.6
12.5
18.6
14.1
11.8
15.0
14.4
9.6
9.1
19.8
14.9
11.0
16.4
22.9
24.2
11.2
3.7
11.9

N
67
60
75
72
76
39
64
87
64
48
59
56
34
29
50
36
23
34
47
44
20
6
8

Rate of DP
in response to
experience
%
1.6
2.0
2.8
2.4
3.1
1.8
3.3
6.8
3.1
1.5
2.8
3.4
2.5
2.5
4.7
4.1
1.9
6.8
7.1
2.4
3.4
0.6
4.5

N
13
14
19
15
18
9
17
14
14
6
11
13
9
8
12
10
4
14
13
15
6
1
3
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Table 2 Distressing experiences and the likelihood (OR) of high dental anxiety (HDA) and dental phobia (DP)

Type of distressing experience
a tragic death or illness of a loved one
an horrific medical treatment
extreme pain after a dental treatment
information in the media regarding dentistry
a tooth drilled
witnessing someone being seriously injured or killed
a tooth extracted
extreme helplessness during dental treatment
an injection
a root canal treatment
an impolite or rude dentist
a dentist not providing sufficient information about invasive
frightening or horrific stories about dental experiences
seriously getting injured in an accident
lack of understanding of the dentist
a criticizing dentist
a treatment of an extremely anxious patient
almost suffocation during dental treatment
extreme nausea during dental treatment
extreme embarrassment during dental treatment
a violent crime
a natural disaster or war
sexual assault
bold indicates that the OR is not significant OR= adjusted odds Ratios

OR

HDA
95 CI

P value

OR

DP
95 CI

P value

1.13
1.24
2.39
2.50
3.37
0.96
2.54
8.17
3.13
1.99
3.22
2.92
1.34
1.25
4.35
2.57
1.56
2.91
5.25
5.46
1.61
0.43
1.68

0.77 -1.67
0.84 -1.82
1.59 -3.58
1.68 -3.71
2.45 -5.05
0.64 -1.43
1.73 -3.74
5.22-12.78
2.12- 4.61
1.35- 2.95
2.19- 4.75
1.98- 4.30
0.88- 2.05
0.80- 195
2.92- 6.48
1.68- 3.91
0.96- 2.53
1.89- 4.48
3.49- 7.90
3.60- 8.27
0.97- 2.69
0.19- 0.99
0.78- 3.61

0.540
0.270
<0.001
<0.001
<0.001
0.820
<0.001
<0.001
<0.001
0.001
<0.001
<0.001
0.170
0.320
<0.001
<0.001
0.070
<0.001
<0.001
<0.001
0.070
0.050
0.180

0.91
1.52
3.67
2.58
4.03
1.09
4.00
16.24
2.87
0.81
2.15
3.03
2.01
1.80
4.52
3.42
1.19
8.12
8.22
8.02
2.57
0.35
3.03

0.41 - 2.05
0.67 - 3.43
1.46 - 9.24
1.09 - 6.12
1.67 - 9.71
0.48 - 2.52
1.71 - 9.34
4.83-54.53
1.29 - 6.38
0.32 -2.05
0.97 -4.78
1.37 -6.69
0.61 -4.68
0.76 -4.23
2.04-10.02
1.52 - 7.71
0.40 - 3.52
3.63-18.14
3.68-18.38
3.60-17.86
1.00 - 6.61
0.05 - 2.58
0.88-10.42

0.825
0.320
0.006
0.032
0.002
0.833
0.001
<0.001
0.009
0.658
0.060
0.006
0.107
0.180
<0.001
0.003
0.752
<0.001
<0.001
<0.001
0.050
0.300
0.079

Negative events and dental anxiety

Also shown in Table 3, is that a combination of five types of experiences
maximized the prediction of current DP. That is, the combination of having
experienced a distressing tooth extraction, a root canal treatment, and the experiences
of almost suffocation, extreme helplessness, and extreme nausea [goodness of fit chisquare=5.16, d.f.=6, P=0.52] accounted for 31.2% of the variance of current DP.

Discussion
The current findings are consistent with results from other studies showing that
having witnessed a tragic death or illness, having experienced a horrific medical
treatment and having experienced extreme pain after a dental treatment are among the
most prevalent distressing life experiences (20). However, prevalence rates of
pathological dental anxiety varied widely across stressor type. Pathological forms of
current dental anxiety appeared to be most closely associated with retrospective
accounts of aversive experiences within the dental setting.
This finding synthesises results from several previous studies (e.g. 17-19, 30),
albeit these studies often covered only a very limited range of potential distressing
dental episodes. The finding that the presence of pathological dental anxiety was
significantly associated with retrospective accounts of exposure to invasive dental
procedures (e.g. injections and extractions), emotional responses (e.g. helplessness,
embarrassment) as well as dentist characteristics (e.g. rude or impolite dentist), and
exposure to negative stories supports the notion that a Pavlovian conditioning model
is helpful in understanding the onset of dental phobias. The fact that both methods of
assessing pathological dental anxiety used in the present study were found to be
associated with similar types of dentistry-related experiences supports the stability of
the current findings.
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A noteworthy finding of the present study was that pathological dental anxiety was
not significantly associated with reports of traumatic experiences outside the dental
setting. This is in contrast with results of earlier studies showing significant
associations between several such traumatic experiences and dental anxiety (33, 35,
36). A plausible explanation for this difference may be that the current study used a
regular sample of relatively ‘healthy’ subjects, while the aforementioned studies used
samples taken from subpopulations consisting of individuals with an abuse history
(33), displaying high levels of dental anxiety (36, 47), or suffering from
psychopathological conditions of which the level of co-morbidity is likely to be high
(35). Thus, the fact that in the current study no association between dental
anxiety and any DSM-IV-TR traumatic experience was found, seems plausible because
of the low degree of co-morbidity in the present sample.
The most important research question of the present study was to determine
which types of experiences are associated with pathological forms of current dental
anxiety as this relates to the question which types of experiences may be most critical
in terms of precipitating excessive levels of dental anxiety onset. A large array of
studies on dental anxiety suggests that the experience of pain is one of the most
powerful conditioning experience in terms of the development of dental phobia (see
for example, 1, 23, 24, 26, 28). Among the wide variety of dental experiences
potentially predisposing to pathological forms of dental anxiety investigated in the
present study, including pain, the retrospective report of helplessness during treatment
was found to be most strongly associated with pathological levels of current dental
anxiety. More specifically, a positive screen of dental phobia appeared to be 16 times
more likely if one had experienced helplessness during one or more past dental
treatments. To this end, our findings are in accordance with earlier studies on dental
anxiety showing perceived lack of control to be a significant correlate of dental anxiety
and long-term avoidance (see for example, 48, 49).
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Table 3 Final results of the stepwise logistic regression analysis in the analysis of ‘high dental anxiety’ (1= yes, 0=no) and ‘fulfilling criteria for
dental phobia’(1= yes, 0=no)

1

High Dental Anxiety
Type of distressing experience
Lack of understanding by the dentist
Extreme helplessness during dental
Extreme nausea during dental treatment
Extreme embarrassment during treatment
Constant

B1
0.52
1.62
0.95
0.84
-3.90

SE B
0.24
0.27
0.24
0.24
0.22

Wald
4.76
46.62
16.53
11.80
327.81

OR2
1.68
5.01
2.60
2.31
0.00

95.0% C.I. 3
1.05-2.67
3.01-8.52
1.63-4.11
1.43-3.72

p-value
0.030
<0.001
<0.001
0.001
0.020

Positive screen for Dental Phobia
Type of distressing experience
A tooth extracted
A root canal treatment
Almost suffocation during treatment
Extreme helplessness during dental
Extreme nausea during dental treatment
Constant

1.12
-1.55
1.16
3.26
1.25
-7.44

0.52
0.56
0.48
1.05
0.48
1.05

4.60
7.80
5.83
9.63
6.80
50.351

3.04
0.21
3.19
26.13
3.47
0.01

1.10-8.40
0.07-0.63
1.24-8.18
3.33-205.17
1.36-8.85

0.030
0.005
0.016
0.002
0.009
<0.001

estimated regression coefficient 2 adjusted odds ratio (OR=exp B) 3 95% CI confidence limits for the odds ratio
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The importance of helplessness has particularly been recognized in the field
of traumatic stress, as research data indicate that a sense of helplessness and a
disrupted emotional reaction occurring at the time of an experience are most
predictive of PTSD symptomatology (50, 51). The response to a distressing
experience with helplessness is even a key characteristic (i.e. A2 criterion), which
defines a potentially traumatizing event and its experience is a diagnostic requirement
for the diagnosis PTSD in DSM-IV-TR (22). Apparently, subjective estimates of the
intensity of emotions, particularly lack of control at the time of an event, are not only
related to the development of PTSD, but also play a role in the acquisition of certain
types of specific phobias.
The logistic regression analyses suggest that not only the subjective experience
of helplessness, but helplessness combined with other forms of emotional (i.e.
embarrassment) and physical (i.e. nausea) disruptive reactions are strongly associated
with dental anxiety and phobia. This is of importance for several reasons. First, this
supports the notion of interoceptive UCSs (e.g. aversive visceral sensations or gut
feelings) as powerful conditioning experiences, a phenomenon which is considered as
‘poorly understood, and generally not recognized, by contemporary clinical
researchers’ (52). Moreover, it suggests that the acquisition of pathological levels of
dental anxiety might be the result of several, cumulative exposures to distressing
events over a longer period of time, rather than of a one-trial learning experience.
Taking into account the level of explained variance found in the present study, it
seems that negative dental episodes, including their peritraumatic emotionally
disruptive states, are not the only risk factors for dental anxiety onset, and indicate
that other factors, such as co-morbid pathology and genetic susceptibility, may be
important mediators of this relationship.
Finally, similar distressing experiences in women and men were predictive in
pathological levels of dental anxiety development. Only one significant gender
difference (having received a distressing root canal treatment) could be detected, but
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as this was the only significant interaction-effect that emerged, it is plausible that it
could be attributed to a type-I error. The current findings are in line with previous
studies on gender effects in anxiety disorders showing very few gender differences in
the pathways to anxiety (3, 5, 11) with PTSD being a notable exception (e.g. 9, 39).
The most plausible explanation for the latter finding is that exposure to certain
potential stressors responsible for the acquisition of PTSD is unevenly distributed
among women (i.e. rape) and men (i.e. combat). This is in contrast with, for example,
individuals suffering from dental anxiety for whom it is unlikely that exposure to
certain types of potentially conditioning experiences within the dental setting would be
gender specific.
At least one important limitation of the study needs to be mentioned. Because
of the retrospective design of the current study, questions can be raised about the
validity of the information obtained on distressing life experiences in the present
study. Individuals with dental anxiety or with an anxious personality experience
potentially aversive situations as more traumatic than non-fearful individuals.
However, the finding that dental anxiety is associated with negative dental experiences
and not with other (even more) negative or aversive experiences in general may argue
against this explanation. Clearly, in the ideal situation, longitudinal studies collecting
prospective data should be used in order to prevent recall issues, albeit this is often
difficult, because of financial and practical reasons (53). With regard to the reliability
of the retrospective accounts of the respondents, it should be noted that in the
present study, subjects were not asked to indicate their mode of onset or initial
aversive encounter with the phobic stimulus, which may be far more difficult to recall,
than indicating whether or not a specific situation occurred, as was requested in the
present study. Furthermore, a study on the influence of psychopathology on memory
has shown that there is little reason to link psychiatric pathology with less reliable or
less valid recall of earlier life experiences (54). To this end, it has been argued that
direct conditioning events are even extremely well remembered as autobiographical
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memories, and are likely to be stronger when they are unique, unexpected, provoke
emotions, and have important consequences (55, 56).
Despite this limitation, several strengths are noteworthy. Firstly, the large
sample comprising healthy subjects used in the current study may have reduced the
bias of self-selected respondents, as may not have been the case in previous studies
with clinical samples. The large sample, and the use of different operationalisations of
a pathological level of dental anxiety, may have also increased both internal and
external validity of the results. Secondly, to our knowledge, this is the first study that
investigated the subjective impact of both dentistry related, and non-dental
experiences fulfilling the DSM-stressor criterion definition, in relation to a wide
variety of other types of subjective estimates of the intensity of events on the
subsequent development of dental anxiety. Another strength may be its clinical
significance. Increased understanding of the nature of emotional responses during
treatment associated with the emergence of dental anxiety is likely to facilitate the
application of interventions for those likely to be at risk. To this end, the results
strongly suggest that avoidance behavior and anxiety in dental phobia could be
reduced by optimizing anxious dental patients’ control over the dental treatment.
Indeed, it has been found that an intervention that leads to an increased level of
control, reduces various patient insecurities during treatment to a minimum, and
increases the level of trust in the treating dentist (57). Thus, the more sense of control
patients experience, or the more they perceive they can influence the treatment to a
certain degree, the less likely it is that anxiety and avoidance behaviour emerge.
In conclusion, the present data seem to indicate that the development of
dental anxiety is uniquely associated with exposure to a variety of previous distressing
dental experiences, with the experience of helplessness being the most salient
example. With regard to the association between pathological forms of dental anxiety
and distressing experiences, gender does not seem to play a meaningful role. It will be
of considerable theoretical interest to explore the relative importance of helplessness

140

Negative events and dental anxiety

and similar forms of emotional or interoceptive (e.g. gastro-intestinal) responses in the
development of other subtypes of phobias as well as in other anxiety disorders in a
prospective design.
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CHAPTER 7
SUMMARY AND GENERAL DISCUSSION
This chapter contains a summary of the most relevant outcomes of this thesis as well
as a general discussion that addresses the most important results, clinical implications
and suggestions for future research.

Chapter 7 Summary and General Discussion
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The main objective of this dissertation was to increase knowledge on, and
understanding of, the dynamics of pathological forms of dental anxiety. Hereto several
issues have been studied: (1) the prevalence rates of dental fears and dental phobias,
(2) the structure of specific phobias, (3) the anxiety-provokingness of dental stimuli
and (4) the aetiology of dental anxiety and phobia. First the main results will be
reviewed. Next, the relevance of the findings and their theoretical and clinical
implications will be addressed.

Summary

In Chapter 2 the point prevalence of dental treatment fear and phobia relative to ten
other common fears and specific phobias (i.e. fears and phobias of injections, snakes,
spiders, thunder, enclosed spaces, physical injuries, darkness, flying, heights and
blood) in a large population-based sample (N=1969) was studied. The results
indicated that dental treatment fear was the fourth most prevalent fear (24.3%),
following the more prevalent fears of snakes (34.8%), heights (30.8%) and physical
injuries (27.2%). A phobia of dental treatment appeared to be the most prevalent
phobia with a prevalence of 3.7% followed by phobias of heights (3.1%) and spiders
(2.7%). It was also found that fear of dental treatment was rated as more severe and
was more strongly associated with intrusive re-experiencing than any other fear. In
sum, it would seem that dental treatment phobia is the most prevalent phobia while
dental treatment fear is not the most prevalent fear, but is, compared with other fears,
characterised by the largest impact both in terms of severity and impairment.
Chapter 3 aimed at contributing to the development of a framework for
describing the structure of common fears. Hereto, the structure of eleven common
fears was assessed, of which ten fears (i.e. fears of injections, snakes, spiders, thunder,
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enclosed spaces, physical injuries, darkness, flying, heights and dental treatment) were
previously used in a factor analytic study by FREDRIKSON et al. (1) and one fear
(blood) was added in the current study. Using data from the Dutch general population
(N=965), a principal component analysis (PCA) was performed on the severity of the
fears to delineate the multidimensional structure of the eleven fears. The newly
derived model was tested against two other models (Fredrikson’s model consisting of
three factors: a situational cluster, an animal cluster and a mutilation cluster: 1) and the
DSM-IV-TR model (consisting of an animal cluster, a natural-environment cluster, a
situational cluster and a blood-injury-injection cluster (2)) using the data of a second
sample of the Dutch population (N=1,004). Results supported a three-factor solution
with a blood-injection-injury factor, a situational-animal factor and a heights-related
factor. The confirmatory factor analysis resulted in an acceptable fit for each of the
three fitted models. The present results provide support for a structure of fears which
is largely compatible with the currently recognised classification of phobia subtypes
within DSM-IV-TR.
In Chapter 4 a study is described with two main aims: (1) to establish a
hierarchy of anxiety-provoking capacities of a large set of dental stimuli and (2) to
derive an estimate of the number of stimuli to be presented to anxious patients in
order to obtain full coverage of their dental fears. Hereto, a questionnaire consisting
of 67 potentially anxiety-provoking stimuli was constructed and presented to 960
adults. Results showed that the most invasive stimuli (e.g. surgical procedures, root
canal treatment and pain) were rated as most anxiety provoking. This in contrast with
less invasive stimuli related to the dental office (e.g. waiting room or bright lights), the
dentist as a person or dental equipment (e.g. protective garb or dental chair), which
were rated as least anxiety provoking. In addition, it appeared that the top 25 most
anxiety-provoking objects and situations found in the current study contained only
eight (28%) stimuli that had been taken into account in previous research. Probably
the most interesting result is that only a limited coverage of patients’ fears can be
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obtained when a small set of questions pertaining to potentially anxiety-provoking
stimuli is used. More specifically, the results suggest a great variety of stimuli people
may be potentially fearful of. Therefore, a large set of stimuli present in the dental
setting should be presented when all stimuli people might fear are meant to be
covered. The findings of this part of the study cast serious doubts on the
completeness and validity of available assessment procedures used in both research
and clinical settings aimed at determining patients’ anxiety-evoking stimuli.
In Chapter 5 the Level Of Exposure-Dental Experiences Questionnaire (LOEDEQ) was introduced and results with regard to the psychometric properties (i.e.
validity and reliability) of the LOE-DEQ were presented. The LOE-DEQ was
developed in order to increase understanding of the development of dental anxiety
and to identify those at increased risk for developing dental anxiety. The psychometric
properties were assessed using five different samples, i.e. general dental patients
(N=480), students (N=186), highly anxious patients (N=119), psychiatric outpatients
(N=17) and oral surgeon patients (N=34). The results showed that the LOE-DEQ
has an acceptable level of internal consistency, satisfactory test-retest reliability and
adequate discriminant, concurrent and predictive validity. In addition, the results
pointed at a dose-response relationship between distressing experiences and the
development of dental anxiety. That is, individuals who reported higher levels of
dental anxiety also tended to report more distressing experiences. Finally, it was
deduced that the LOE-DEQ is a useful additional screening tool in assessing a
patient’s background in terms of previous exposure to distressing dentistry-related
events, which is considered a vulnerability factor in the development of dental anxiety.
The main purpose of Chapter 6 was to determine which distressing dental
experiences and general traumatic experiences, assessed retrospectively, were most
closely associated with excessive levels of current dental anxiety. In a sample
consisting of 1,464 general dental patients, it was assessed which combinations of
distressing experiences were most strongly associated with a pathological level of
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current dental anxiety. Results showed that pathological levels of dental anxiety were
not significantly associated with reports of traumatic experiences outside the dental
setting, but were significantly related to a number of events within the dental setting.
The retrospective reports of helplessness during treatment appeared to be most
strongly associated with pathological levels of dental anxiety. Moreover, it was found
that in addition to the subjective experience of helplessness other forms of emotional
(i.e. embarrassment) or interoceptive (i.e. internal feelings related to suffocation or
being nauseas) responses were strongly associated with pathological levels of dental
anxiety.
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General discussion
Prevalence of dental fear and phobia
In Chapter 2, prevalence rates of dental fears and phobias were compared with those of
ten other fears and phobias. In addition, severity ratings and reports of intrusive reexperiencing among people with dental fears were compared with those found among
people with other fears.
Prevalence rates of dental treatment fear in the current study appeared to be
higher than in previous studies conducted in the United States and Australia (3-5).
One possible explanation is to be found in the demographic and social composition of
these countries (6). In future research it is important to investigate whether the
prevalence rates of dental treatment fears found in the current study are in line with
rates reported by people in other European countries or whether these are solely
characteristic of the Dutch population. In addition, it was found that dental treatment
fear had more impact on Dutch citizens than most other fears, both in terms of
reported severity and re-experiencing symptoms. As the high impact in terms of
severity and the presence of re-experiencing symptoms in dental treatment fear were
assessed using a Visual Analogue Scale (severity) and a question with a yes/no
response format (re-experiencing), future studies should aim at assessing this type of
symptomatology with more specific standardised and validated instruments, such as
the Impact of Event Scale-Revised (IES-R) (7).
The prevalence rate of dental treatment phobia was generally in line with the
other two previous European studies applying DSM-IV-TR criteria (1, 8). However, it
is unknown whether the prevalence rate of dental treatment phobia in the general
population is consistent with rates from the USA, because no comparable data on this
phobia subtype are available. In sum, the relatively high prevalence rate of dental
phobia in the current study, and the fact that in epidemiological research dental
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treatment phobia has seldom been a topic of investigation, warrant studies on the
prevalence of this phobia subtype in other populations across the world.
One of the most important practical implications of the study on the
prevalence of dental treatment fear and phobia is that, given the high prevalence of
dental fear (24.3%) and phobia (3.7%) in the general population, dentists need to be
aware of patients who fear dental treatment. They could prevent people from
becoming anxious or prevent the development of pathological forms of dental anxiety
by increasing both sense of control and predictability while treating them (9).
Whenever dentists encounter patients with phobic fears, they should refer them to
dental fear clinics in order to reduce excessive fears and allowing renewed treatment
by a general dental practitioner (9).
Clustering of fears
Studies that have examined the factor structure of common fears and their
convergence demonstrated discrepant findings with the number of fear factors or
clusters that were derived, i.e. varying between two and five (1, 10-18). The results
presented in Chapter 3 provide support for a structure of fears consisting of three
clusters (a blood-injection-injury, a situational-animal and a heights-related cluster)
largely reflecting the current DSM-IV-TR division of phobias consisting of five
discernable factors or subtypes. Even though in Chapter 3 corroboration was found for
the existence of three clusters, the lack of homogeneity within these fears might be a
problem. For example, dental treatment fear has been found to consist of at least 67
stimuli which have the potential to provoke anxiety (see Chapter 4 of this thesis).
Among these stimuli are several aspects of the drill or needle, root canal treatments,
the dentist or the white gown etc., indicating that this so-called specific fear is not that
specific, but is rather quite heterogeneous. In addition similar findings have been
reported by VAN GERWEN et al. (19) who found that fears of flying were not
homogeneous either. It seems important to keep in mind that even though clusters
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seem homogeneous across studies, within-cluster heterogeneity is often present and
needs special attention.
Future studies should focus at exploring the DSM-IV-TR classification of
fears in more detail. Especially studies including combinations of statistical methods,
such as factor analysis and cluster analysis, as well as a larger number and variety of
fears (e.g. more types of animal fears) are needed. Since the structure of fears found in
Chapter 3 is in line with the current DSM-IV-TR classification of phobia subtypes, it
could be argued that subclinical fears are associated similarly to clinical phobias. That
is, a phobia could be considered a severe form of a fear as both are two observable
manifestations of a fear response along a single continuum. This might have positive
clinical implications because assigning fear to similar clusters as used in the DSM may
help guiding providers of mental health services in the assessment and treatment of
their fearful patients.
Stimuli present in the dental setting
Because of the shortcomings of previous research (see Introduction) we developed a
measure that can be used to screen for a broad range of anxiety-provoking dental
objects and situations (see Chapter 4). The results showed a large variety in stimuli that
people potentially may rate as anxiety provoking. Therefore, it is recommended that
dentists specialised in the treatment of highly anxious patients use assessment
procedures covering large numbers of potentially anxiety-provoking stimuli. This
would not only provide a ‘personal profile’ of each patient, but this may also add to
positive treatment outcomes. That is, if the dentist working in a dental fear clinic has a
detailed picture of his patients’ feared objects and situations, he has a clear starting
point for specific treatments such as gradual in vivo exposure.
It is hoped that future endeavours focus on the effectiveness and practical
application of this newly developed measure. That is, patients could be invited to
complete this questionnaire both before and after treatment. This would demonstrate
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whether there is a significant change in patients’ ‘personal profile’ of anxietyprovoking stimuli as a consequence of their treatment in a dental fear clinic (see
Figure 1). Since in a dental fear clinic generally only a limited number of stimuli are
assessed, and treatment is focused on (the extinction of) even fewer of them, fears of
certain stimuli may remain present even after successful treatment. It cannot be ruled
out that (a combination of such) stimuli with a relatively limited capacity to evoke
anxiety may result in future problems to be encountered in general dental practice. A
patient-related profile could particularly be helpful when a patient returns to a regular
dentist, as it can provide the dentist with a clear picture of which objects and
situations are still being experienced as fearful [see Figure 1].

Fig 1 The Anxiety Provokingness of 10 stimuli pre and post treatment
Another important issue of this thesis pertains to the validity of the
terminology ‘fear of dentists’ used in previous epidemiological studies (see for
example, 1, 4). That is, of the 67 stimuli assessed in Chapter 4, 65 were rated as more
anxiety provoking than the dentist as a person. Therefore, it is suggested to refrain
from using the term ‘fear of dentists’. The term ‘fear of the dental treatment’ is a more
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appropriate description and includes more potentially anxiety-provoking aspects
present in the dental setting.
Aetiology of dental anxiety
Level Of Exposure-Dental Experiences Questionnaire (LOE-DEQ) The LOE-DEQ seems to
fill a gap in the dental anxiety literature, as it is an instrument -with adequate
psychometric properties - that can be used to assess systematically the occurrence of
distressing events in the past. The LOE-DEQ has proven to be a valuable instrument
to screen for various ‘damaging’ aspects of the dental setting in terms of
‘psychological scars’ or impact on patients’ functioning within the dental setting (see
Chapter 5).
Directions for future research on the LOE-DEQ might encompass
particularly the study of the practical implications of the scores on the LOE-DEQ. It
would be enlightening to investigate whether patients who report relatively few
distressing dental procedures in the past would respond better to exposure in vivo,
while those with many disturbing meories of experiences involving helplessness or
other distressing emotional reactions would respond better to evidence-based
treatment of the processing of traumatic memories, such as Eye Movement
Desensitization and Reprocessing (EMDR) (20, 21). Another direction for future
studies on the LOE- DEQ might include efforts aimed at exploring the potential
additional benefits of the LOE-DEQ. In future studies it would be enlightening to
study the usefulness of the LOE-DEQ in predicting debilitating symptoms such as
avoidance

tendencies,

anger

or

difficult

behaviours

and

trauma-related

symptomatology (i.e. insomnia, re-experiencing and loss of interest).

Distressing dental experiences and dental anxiety This thesis also presents the
first study assessing a broad spectrum of distressing dentistry-related experiences and
their relationship with present levels of dental anxiety (see Chapter 6) in a large sample
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of general dental patients. Although it was expected that pain or distressing dental
procedures such as root canal treatments and extractions would be most strongly
associated with high levels of dental anxiety (see for example, 22-24), it was found that
the most important factor precipitating pathological levels of dental anxiety was
helplessness, followed by other types of emotional states (i.e. embarrassment) and
interoceptive responses (i.e. nausea and suffocation). Helplessness is defined as a
feeling associated with the perceived failure to control a potential stressful situation
which potentially undermines a positive identity of being competent to protect oneself
and others against potential harm (25). The importance of helplessness or lack of
control is not limited to the field of dental anxiety per se, but has been recognized as a
significant factor in the area of traumatic stress for a long time. Research on traumatic
stress, for instance, indicated that a sense of helplessness and a disruptive emotional
reaction occurring at the time of an experience are most predictive of PTSD
symptomatology (26, 27). It may be that the experience of helplessness and the
disruptive emotional reaction associated with it make people vulnerable to the
development of dental phobia in a similar way.
In Chapter 6 it was reported that emotional reactions in response to previous
distressing dental experiences were found to be associated with current dental anxiety
level. Emotional reactions as possible etiological factors in the development of anxiety
disorders have been studied by RUBEN et al. (28) who found that emotionally intense
events are more likely to be rehearsed. Ruben and his colleagues argue that the
rehearsal of emotional events retains and strengthens the memory traces of these
events, and that this rehearsal is likely to consolidate the memory for a relatively long
period of time (28).
Typical interoceptive responses (nauseas and suffocation), which may be the
result of past interoceptive conditioning, were also found to be related to the
development of dental anxiety. In this respect interoceptive conditioning has been
defined as ‘classical conditioning in which either the conditioned stimulus (CS) or the

157

Chapter 7

unconditioned stimulus (UCS 1 ) or both are delivered directly to the mucosa or some
7

other specific organ’ (29). Thus, interoceptive conditioning is considered to
encompass UCS’s that stimulate sensory receptors in the gut or lungs. It has been
claimed that responses resulting from interoceptive conditioning are harder to
extinguish than responses resulting from exteroceptive conditioning, because it
includes UCS’s inside the body, and is unconscious in nature (29). Until now, the
concept of interoceptive conditioning in anxiety disorders has not received much
research attention (30). One exception is a study conducted by HAUG et al. (31), in
which a significant association is reported between nausea and the occurrence of
anxiety. As it seems that dental phobia can partly be explained on the basis of
interoceptive conditioning, it would be challenging to assess to what extent
interoceptive conditioning is an important factor in the development of other
subtypes of specific phobias, and other categories of anxiety disorders.
The fact that the total variance accounted for in dental phobias by the 23
distressing events assessed in the current study was about 35%, leaves a large
proportion of the variance in the development of dental treatment phobias
unaccounted for. New research endeavours might involve determining whether there
is a genetic basis for individual differences in susceptibility to develop phobic fears
about dental treatment. More specifically, studies might investigate whether the
presence of certain (combinations of) gene polymorphisms -which play a crucial part
in the functioning of the so called HPA-axis- elevates peoples’ vulnerability for
developing fear symptoms.
To prevent helplessness and other emotional distress precipitating the
development of severe dental anxiety, it is essential that after graduating from dental
In classical conditioning a unconditioned stimulus (UCS) is a stimulus that unconditionally, naturally, and
automatically triggers reflexive behaviour. It is called unconditioned because learning is not a necessary condition for
the stimulus to control behaviour. During the process of conditioning a neutral stimulus (for instance the sound of the
drill) is repeatedly paired with a UCS (for instance pain). The initial response to the UCS is the UCR (anxiety). After
the conditioning process the sound of the drill (CS) causes anxiety responses (CR).

1
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schools sustained effort should be put in retaining attention for the role of dentists in
the prevention of dental anxiety. This may be done by means of post-graduate courses
and conferences. However, a common problem is that not all dentists attend the
existing, non-mandatory, post-graduate courses or conferences on these themes. Thus,
special focus might be more on articles in dental journals specifically directed at
general dental practitioners, advertisement, and recruitment among general dental
practitioners to persuade them to attend these instructive events.

Final remarks
In this thesis mainly factors associated with the development of dental treatment
anxiety are presented. That is, the prevalence, aetiology, stimuli and the relationship of
these factors with dental treatment anxiety were subject of research. It would be
interesting to study the relationship between causes and consequences of pathological
forms of dental anxiety in more detail. For example, issues such as comorbidity (coexistence of other anxiety disorders, depression etc.) and its impact on oral health,
general health and daily functioning could be addressed.
The second shortcoming pertains to a more technical aspect of this
dissertation. That is, mainly questionnaires were applied in the assessment of
pathological forms of dental anxiety. In the ideal situation a construct should be
operationalised by a multiplicity of methods, which is sometimes referred to as
convergent operationalism (32, 33). In the current study a more frequent use of both
questionnaires and face-to-face interviews would have added to the validity of the
data. In this dissertation it was chosen to conduct research in large healthy samples
often approached in public places. In order to keep the threshold for completing the
questionnaire as low as possible, it was decided to use only one instrument assessing
dental anxiety (see for example, Chapter 4), phobia or fear (Chapter 2) in each study.
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A final shortcoming in the present thesis is that even though in three studies large
samples were included (Chapter 4, 6), the number of immigrants was too small to draw
any conclusion regarding ethnicity. However, as our society increasingly becomes
more diverse it seems important to pay more specific attention to immigrant groups.
Besides immigrant groups, in the future more effort should be put into investigating,
other minority groups (elderly, disabled and less advantaged people) as well.
Conclusions
The current thesis has attempted to increase the knowledge and deeper understanding
of the dynamics of pathological forms of dental anxiety by the development of two
instruments: an instrument assessing the anxiety-provokingness of stimuli (Chapter 4)
and the LOE-DEQ (Chapter 5), which can be helpful in the assessment and treatment
of highly dentally anxious patients. Because the dental treatment setting is a highly
complex environment, encompassing a large number of dentistry related stimuli, it is
advocated that dentists treating highly anxious patients should use large numbers of
items when assessing the fears of people with high levels of dental anxiety. The
current thesis also contributes to the current knowledge by showing that emotional
distress (helplessness, embarrassment) and interoceptive responses (nausea and
suffocation) experienced during treatment are likely to play a significant role in the
development of dental anxiety.
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(SUMMARY IN DUTCH)
Samenvatting (Summary in Dutch)
Het hoofddoel van deze dissertatie is de dynamiek van pathologische vormen van
angst voor de tandheelkundige behandeling te analyseren. Hiertoe werd in Hoofdstuk 1
een viertal centrale thema’s geïntroduceerd: (1) de prevalentie van angst en fobieën
met betrekking tot de tandheelkundige behandeling (Hoofdstuk 2), (2) de structuur van
angst

(Hoofdstuk

3),

(3)

de

angstwekkende

kwaliteiten

van

verschillende

tandheelkundige stimuli (Hoofdstuk 4) en tot slot, (4) de etiologie van angst en fobieën
voor de tandheelkundige behandeling.
In Hoofdstuk 2 was de prevalentie van angst en fobie voor de tandheelkundige
behandeling ten opzichte van tien andere angsten en fobieën (hoogten, onweer,
vliegen, donkerte, bloed, spinnen, slangen, injecties, lichamelijk letsel en afgesloten
ruimten), onderwerp van studie in een steekproef van bijna tweeduizend gezonde
proefpersonen. Tevens werd onderzocht of de impact (emotionele invloed) van angst
voor de tandheelkundige behandeling op de angstige persoon, als het gaat om
gerapporteerde ernst en het aantal herbelevingen van eerder als akelig beleefde
gebeurtenissen op dit gebied, groter is in vergelijking met de impact op personen met
de tien hiervoor genoemde andere angsten. Uit de resultaten kwam naar voren dat
angst voor de tandheelkundige behandeling met een prevalentie van 23.4% in de
hiërarchie van angsten op de vierde plaats komt. Angst voor slangen (34.8%) kwam
het meest voor, gevolgd door angst voor hoogten (30.8%) en angst voor lichamelijk
letsel (27.2%). In de hiërarchie van de prevalentie van fobieën komt de fobie voor de
tandheelkundige behandeling op de eerste plaats met een prevalentie van 3.7%,
gevolgd door hoogtefobie (3.1%) en spinnenfobie (2.7%). Ook werd gevonden dat
angst voor de tandheelkundige behandeling, in vergelijking met de andere angsten,
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zowel qua ernst als qua aantal herbelevingen, de meeste impact had op de persoon in
kwestie. Samenvattend, de resultaten wijzen erop dat een fobie voor de
tandheelkundige behandeling de meest voorkomende fobie is in de Nederlandse
bevolking en dat angst voor de tandheelkundige behandeling de meeste emotionele
invloed blijkt te hebben.
In Hoofdstuk 3 is getracht bij te dragen aan de ontwikkeling van een kader om
de structuur van veelvoorkomende angsten te beschrijven. Hiertoe is de structuur van
elf angsten onderzocht. Tien van deze angsten (hoogten, onweer, vliegen, donkerte,
spinnen, slangen, injecties, lichamelijk letsel, tandheelkundige behandeling en
afgesloten ruimten) zijn in een eerdere studie gebruikt (FREDRIKSON et al.), de
elfde, angst voor bloed, is door ons toegevoegd. Om de structuur van angsten te
bepalen is op de mate van ernst van de 11 angsten, zoals gerapporteerd door
proefpersonen uit een steekproef van de Nederlandse populatie (N=965), een
principale componenten analyse (PCA) uitgevoerd. In een tweede steekproef
getrokken uit de Nederlandse populatie (N=1004) werd vervolgens het aldus
gevonden model getoetst ten opzichte van twee andere modellen met behulp van een
confirmatieve factor analyse (CFA). Het eerste model is het model dat door
FREDRIKSON et al. gevonden is. Dit model bestaat uit drie clusters: een cluster
bestaande uit situationele angsten, een cluster bestaande uit dierenangsten en een
cluster bestaande uit mutilatieangsten. Het tweede model is het DSM-IV-TR model,
dat bestaat uit een dierenangsten cluster, een natuurlijke-omgevingsangsten cluster,
een situationele angsten cluster en een bloed-injectie-letstel angsten cluster. Het
resultaat van de PCA was een drie factor model met een bloed-injectie-letselangsten
cluster, een situationeel-dierenangsten cluster en een hoogteangsten cluster. De CFA
resulteerde in een acceptabele fit voor alle drie de modellen. De resultaten van deze
studie zijn dus ondersteunend voor een structuur van angsten die compatibel is met de
structuur van fobiesubtypen zoals beschreven in de DSM-IV-TR.
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De studie naar de angsten die mensen hebben met betrekking tot de
tandheelkundige behandeling die in Hoofdstuk 4 wordt beschreven had twee doelen.
Het eerste doel was het opstellen van een hiërarchie van de angstwekkendheid van een
groot aantal tandheelkundige objecten en situaties. Het tweede doel was onderzoeken
hoeveel items van potentieel angstwekkende stimuli aan patiënten voorgelegd moeten
worden om een volledig beeld te krijgen van hun angst- en vermijdingsgedrag met
betrekking tot de tandheelkundige behandeling. Hiertoe werd een vragenlijst
bestaande uit 67 potentieel angstwekkende stimuli ontwikkeld en voorgelegd aan 960
volwassen proefpersonen. Uit de resultaten kwam naar voren dat proefpersonen
ingrijpende stimuli (bijvoorbeeld chirurgische ingrepen, wortelkanaalbehandelingen en
pijn) als meest angstwekkend beoordeelden. Dit in tegenstelling tot stimuli die
gerelateerd zijn aan de tandheelkundige praktijk (bijvoorbeeld de wachtkamer of felle
lampen), de tandarts als mens of zijn instrumentarium (bijvoorbeeld het mondkapje of
de stoel), welke als minst angstwekkend werden gescoord. Tevens bleek dat van de 25
meest angstwekkende objecten en situaties zoals gevonden in deze studie er slechts 8
(28%) in eerdere studies waren onderzocht. Uit de resultaten zou kunnen worden
geconcludeerd dat het met een vragenlijst die uit een klein aantal vragen bestaat, het
vrijwel onmogelijk is alle angsten van patiënten te onderkennen. Gegeven de grote
variatie in stimuli die mensen als angstwekkend kunnen ervaren, lijkt het van evident
belang een vragenlijst die een zo groot mogelijke variëteit aan stimuli bevat aan te
bieden aan mensen die bang zijn voor de tandheelkundige behandeling indien men
een volledig beeld wil krijgen van de stimuli die als angstwekkend ervaren worden.
In Hoofdstuk 5 werd de Level Of Exposure-Dental Experiences Questionnaire
(LOE-DEQ) geïntroduceerd en werden de resultaten met betrekking tot de
psychometrische kwaliteiten (validiteit en betrouwbaarheid) van deze vragenlijst
gepresenteerd. De LOE-DEQ is ontwikkeld om meer zicht te krijgen op kennis over
de ontwikkeling van angst voor de tandheelkundige behandeling en ook om mensen
met een verhoogd risico voor het ontwikkelen van deze angst te kunnen identificeren.
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De psychometrische kwaliteiten werden onderzocht aan de hand van 5 verschillende
steekproeven: (1) patiënten uit reguliere tandartspraktijken (N=480); (2) bachelor
studenten van de Universiteit van Amsterdam (N=186); (3) hoogangstige patiënten
(N=119); (4) patiënten in dagbehandeling voor psychiatrische klachten (N=17) en; (5)
patiënten in behandeling bij een kaakchirurg (N=34). Uit de resultaten bleek dat de
LOE-DEQ goede psychometrische kwaliteiten heeft met een acceptabele interne
consistentie, bevredigende test-hertest betrouwbaarheid, en adequate discriminante-,
concurrente- en predictieve validiteit. Verder wezen de resultaten op een hoge
positieve correlatie tussen het aantal akelige ervaringen en angst voor de
tandheelkundige behandeling. De LOE-DEQ lijkt daarmee een toegevoegde waarde
te hebben wanneer bij patiënten onderzocht moet worden of sprake is van
blootstelling aan akelige, aan de tandheelkunde gerelateerde ervaringen in het verleden.
Eens te meer omdat deze blootstelling een belangrijke kwetsbaarheidsfactor wordt
geacht in de ontwikkeling van angst voor de tandheelkundige behandeling.
Het hoofddoel van de studie beschreven in Hoofdstuk 6 was vast te stellen
welke akelige tandheelkundige ervaringen en traumatische ervaringen buiten de
tandheelkundige setting het sterkst gerelateerd zijn aan huidige niveaus van excessieve
(pathologische) angst voor de tandheelkundige behandeling. In een steekproef
bestaande uit 1465 reguliere patiënten werd retrospectief onderzocht welke ervaringen
het sterkst gerelateerd waren aan het huidige pathologische angstniveau met
betrekking tot de tandheelkundige behandeling. Er bleek geen significant verband te
zijn tussen pathologische angst voor de tandheelkundige behandeling enerzijds en het
hebben meegemaakt van traumatische ervaringen buiten de tandheelkundige setting
anderzijds. Wel werd een significante relatie gevonden tussen angst en verschillende
typen akelige ervaringen binnen de tandheelkundige setting. Meer specifiek, het
sterkste verband werd gevonden tussen retrospectief gerapporteerde ervaringen van
hulpeloosheid gedurende de tandheelkundige behandeling en het huidige niveau van
pathologische angst voor de tandheelkundige behandeling. Naast subjectieve
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ervaringen van hulpeloosheid werden significante relaties gevonden tussen het niveau
van pathologische angst voor de tandheelkundige behandeling en ervaringen in het
verleden waarbij andere emotionele reacties (bijvoorbeeld schaamte) en interoceptieve
reacties (bijvoorbeeld misselijkheid of het gevoel bijna te stikken) centraal stonden.
In het slothoofdstuk van dit proefschrift werden de resultaten uit eerdere
hoofdstukken bediscussieerd en werden klinische implicaties en aanbevelingen voor
toekomstig onderzoek geformuleerd. Tot slot werd geconcludeerd dat de twee
ontwikkelde vragenlijsten (de angstwekkendheid van stimuli vragenlijst (Hoofdstuk 4)
en de LOE-DEQ (Hoofdstuk 5) bruikbaar zijn in de diagnostiek en behandeling van
angstige patiënten. Verder werd op basis van de gevonden data beargumenteerd dat
omdat de tandheelkundige setting een complexe setting is, die bestaat uit een grote
variëteit aan tandheelkundige objecten en situaties, het van evident belang is om als
tandarts die angstige patiënten behandelt gebruik te maken van vragenlijsten bestaande
uit een groot aantal vragen over potentieel angstwekkende stimuli. Dit proefschrift wil
een bijdrage leveren aan de kennis van pathologische vormen van angst voor de
tandheelkundige behandeling door te laten zien dat emotionele stress (hulpeloosheid
en schaamte) en interoceptieve reacties (misselijkheid en stikken) tijdens een
tandheelkundige behandeling belangrijke factoren zijn in de ontwikkeling van
(pathologische) angst voor de tandheelkundige behandeling.
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