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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 
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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 0

1. 

 

 

Clustering of fears  

 

The Diagnostic and Statistical Manual of Mental Disorders 4th revised edition (DSM-

IV-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). 

 

                                                 
1 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. 
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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 Greater Burlington 

area USA 
325 A probability sample Structured Interview 19.8 Mild dental fear 

FISET et al. (26) 1989 Seattle USA 1,019 Randomly selected sample by 
random digit dialling &  

Telephone interview & qestionnaire 13.1 Some fear 

ARMFIELD et al. (27) 2008 Australia 3,937 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 A weekly surveyed panel 
representative of the Dutch 

population 

Dental Anxiety Questionnaire 3.9 Stanine 9 
(score > 142) 

LOCKER & LIDDEL (38) 1991 Ontario Canada 580 Community sample age > 50 
year  

Dental Anxiety Scale 7.8 > 13 

LIDDELL & LOCKER (39) 1997 Toronto Canada 2,609 Sample randomly selected from 
the voters list 

Dental Anxiety Scale 10.7 > 13 

WOODMANSEY et al. 
(40) 

2005 USA 100 Patients university clinic Dental Anxiety Scale 4.0 > 15 

EITNER et al. (41) 2006 Germany 374 Adult male soldiers Dental Anxiety Scale 4.6 > 15 

ENKLING et al. (42) 2006 Bochum  
Germany 

300 Pedestrians Hierarchical Anxiety Questionnaire 
(HAQ) 

11 > 38 

NICOLAS et al. (43) 2007 France 2,725 Convenience sample Dental Anxiety Scale 7.3 > 15 

Dental phobia        
STINSON et al. (31) 2007 USA 43,093 Representative sample of the 

adult population in the USA 
Alcohol Use Disorder and 

Associated Disabilities Interview 
Schedule-DSM-IV version 

2.4 Lifetime prevalence, 
DSM-IV-TR criteria 

FREDRIKSON et al. (32) 1996 Stockholm 
Sweden 

704 Randomly selected from a 
population-based registry 

DSM-IV 2.1 Three DSM-IV-TR 
criteria  
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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 obsessive-

compulsive 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 
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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 anxiety-

evoking 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 anxiety-

provoking 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 anxiety-

provoking 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 



General Introduction 

21 

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.  
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