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General introduction. 
During growth children are exposed to different stimuli. They have to learn to cope 
with these stimuli and it is the duty of the parents to guide their children and to dose 
these aversive issues. In that way the resilience of the child can grow steady, fear can 
be prevented and the child’s quality of life maintained. Taking the dental treatment in 
consideration, it is the task of both parent and dentist to manage new stimuli. 
    This thesis attempts to make certain topics within this complex situation clearer.  
This thesis comprises three interlinked parts. Part I introduces the overall topic of child 
dental fear. Part II examines the people and factors involved, and Part III evaluates child 
dental fear in a broader context: dental fear as a part of the quality of life. 

Part I: Child dental fear.
The terms ‘fear’, ‘anxiety’ and ‘phobia’ occur frequently in dentistry-related literature. 
Many terms – particularly in paediatric dentistry – are used synonymously and 
interchangeably. 
    Officially, however, ‘fear’ and ‘phobia’ can be distinguished in terms of their intensity 
and duration. There is also a distinction between ‘fear’ and ‘anxiety’ in terms of the 
presence of a specific external threat. The standard psychology literature provides the 
following definitions [1]:

Fear: an aversive emotional state with a specific focus or stimulus, which is thus •	
often mild, age-related and transitory in nature.
Anxiety: an aversive emotional state without a specific focus or stimulus.•	
Phobia: a persistent, extreme form of fear. •	

The Diagnostic and Statistic Manual of Mental Disorders-IV (DSM-IV) criteria define 
specific phobia as follows (APA, 1994, p203-205) [2]:
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  A quarter of the Dutch population does fear dental treatment. The only fears that are 
held more widely are fear of snakes (34.8%), of heights (30.8%) and of physical injury 
(27.2%). The fact that dental fear has such a high prevalence in the Dutch population 
might be explained by the fact that dental treatment is harder to avoid than snakes, 
heights or even injury [3]. 
  A review of a large series of epidemiological studies suggests that the mean European 
prevalence of child dental fear and anxiety is approximately 9% [4]. In the Netherlands, 
the prevalence of dental fear in 4 to 11-year-olds lies between 6% and 14 %. Six percent of 
this amount is highly fearful; the other 8% are at risk of becoming so [1]. The importance 
of this information is, amongst others, highlighted by Locker’s study of the onset of dental 
anxiety: half of the participants reported that it had started in childhood [5].
  With regard to children, it is also important to note DSM-IV points B and C (see above). 
Firstly, children may not recognise their fears as excessive or unreasonable. Secondly, their 
phobias may be expressed in ways that are characteristic of children: crying, tantrums, 
freezing, or clinging. This brings us to the next item: in young children, it is often difficult 
to distinguish between fear and discomfort with a given dental situation.

A) marked and persistent fear that is excessive or unreasonable, cued by the presence or 

anticipation of a specific object or situation; 

B) exposure to the phobic stimulus almost invariably provokes an immediate anxiety 

response, which may take the form of a situationally bound or situationally predisposed 

Panic Attack; Note: In children, the anxiety may be expressed by crying, tantrums, 

freezing, or clinging.

C) the person recognises that the fear is excessive or unreasonable; Note: In children this 

feature may be absent.

D) the phobic situation(s) is avoided or else endured with intense anxiety or distress; 

E) the avoidance, anxious anticipation, or distress in the feared situation(s) interferes 

significantly with the person’s normal routine, occupational (or academic) functioning, or 

social activities or relationships, or there is marked distress about having the phobia; 

F) in individuals under 18 years, the duration is at least 6 months and 

G) the anxiety, Panic Attacks, or phobic avoidance associated with the specific object 

or situation are not better accounted for by another mental disorder such as Obsessive-

Compulsive Disorder, Posttraumatic Stress Disorder, Separation Anxiety Disorder, Social 

Phobia, Panic Disorder with Agoraphobia, or Agoraphobia Without History of Panic 

Disorder.



12

Problems with child dental fear: assessment and treatment
In the general practice, the dental treatment of a child generally is part of the daily routine 
of the dentist. If a child does not cooperate or is upset, it is important for the dentist 
to reflect on the possible reason for this behaviour. With a view to possible long-term 
consequences, it will be necessary to consider specific treatment strategies: a child’s 
behaviour in later sessions is influenced by its experience in earlier ones [6].
  However, it is often difficult to determine when a child’s behaviour is indeed a sign of 
dental fear. It may be expressed in behavioural management problems (BMP) – whose 
signs are easy to recognize – but also by passivity and silence. If certain behaviour is 
seen as merely a personality characteristic of that child, his or her dental fear may thus 
be overlooked [4]. 

Dental treatment under general anaesthesia
Studying the causes of dental fear, the link with dental caries and its consecutive treatment 
is shown in many articles. Dental fear and severe dental decay are often seen in the 
same child. Dental fear and decay can both be the cause or the consequence from each 
other. In most cases children with severe caries can be treated in routine restorative 
procedures. Sometimes, however, this is not possible, and dental treatment under general 
anaesthesia (GA) has to be considered. Before GA can be justified, all other treatment 
options must first be explained and excluded. One reason for choosing GA is the need for 
extensive treatment. Another might be behavioural management problems, because the 
child is very young, for example, or because the child is medically or developmentally 
compromised. 
  Dentists’ reasons for choosing to treat under GA are sometimes in contrast with parents’ 
reasons for wanting it. Macpherson et al. showed that the number of children treated 
under GA depends on the number of young children with severe dental decay in multiple 
teeth. Thus after advanced dental decay, age seems an important reason to choose for GA 
as a treatment option [7]. When it comes to the parents, their most important reasons for 
choosing GA are 1.) a history of failed dental treatment due to dental fear, and 2.) pain [8]. 
  Other studies have shown that the dental treatment under GA has several beneficial 
effects. First, it reduces toothache-related behaviours, later leading to a better quality of 
life [9, 10]. Second, though this was not found in all studies [11], it may result in a catch-
up growth in children with early childhood caries (ECC), to the extent that these children 
do not differ from the patients without ECC [12, 13]. The third group of improvements 
includes less pain experience, better abilities with regard to eating and sleeping, and 
a positive social impact [10, 14-16]. After oral rehabilitation under GA, the quality of 
life improved in children with special health care needs [17]. Finally, while children 
with ECC had a lower OHRQoL before treatment than children without ECC, OHRQoL 
improved after treatment [18].
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Figure: Nomological model of factors contributing to dental fear in children [1].

Part II: The potential role of parents and the dentist. 
Dental fear is a complex phenomenon precisely because so many factors are involved 
in its prevalence, causes and maintenance. A nomological network including all the 
factors related to dental fear underlines the complex and multifactorial nature of dental 
fear [1].
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  Several theories attempt to explain fear development. One of these is Rachman’s 
model of fear acquisition, a conditioning theory which proposes that fear is acquired 
through three pathways: 1) classical conditioning, 2) modeling and 3) the transmission 
of negative information by significant others [19]. Another theory is the latent inhibition 
theory, which holds that dental fear develops less quickly in children who have neutral or 
positive experiences before an intrusive (e.g. curative) treatment than it does in children 
without such experiences [20-23].
  Other aetiological factors related to the development of child dental fear include 
parental fear, and the child’s age and gender [24-26]. Many children seem to grow out 
of their dental fear, and girls are more fearful at an early age than boys are. Certain 
personality characteristics, such as shyness or a tendency towards negative emotionality 
are additional risk factors for dental fear [27-30].
  For a more extensive outline of the factors used by M. ten Berge in her explanatory 
model, see Ten Berge [1].

Communication and child-dentist-parent interaction
In the Netherlands normally most children are treated by a general dental practitioner 
(GDP), however, when a child displays disruptive behaviour or dental fear and the child 
is not able to sustain treatment, referral to a specialized clinic for paediatric dentistry 
might be necessary [31]. Referral is also available for children who are developmentally 
or medically compromised: because these children have their own management 
problems in a dental setting, they need special attention. Referral may be necessary for 
several reasons, but, as we stated above, the most important reasons are behavioural 
management problems (BMP) and dental fear [32-36]. There is no agreement on the 
reasons underlying a child’s uncooperative behaviour at the dentist. While parents 
tend to blame the previous dental treatment, the dentist usually has a different frame of 
reference and tends to blame other factors, such as upbringing [37].
  Though both BMP and dental fear may contribute to the growing number of children 
referred, the referral pattern is changing. Two factors that are reported to influence this 
pattern are the type of health insurance, and the number of children in a practice [35]. 
Further influences are a shorter mean treatment time caused by work load, and the higher 
number of children with high caries prevalence in regular dental practices [32]. The 
referral pattern also shows that recently graduated dentists refer most, a trend that may be 
explained by two factors: their relative lack of experience and the increasing acceptance 
of referral [33, 34]. 
  When a child is referred to a specialist clinic in paediatric dentistry, the referring 
dentist is responsible for providing the right information and justification for the referral. 
Specialized clinics and secondary care facilities tend to offer a wide range of treatment 
options, including psychological and medication therapies. First, the most appropriate 
treatment options -such as behavioural management and pain or anxiety control- 
must be discussed with the parents or caretakers. If these prove to be unsuccessful or 
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unviable, general anaesthesia can be considered. The risks are explained to the parents or 
caretakers, who give their consent prior to the referral. When the referral letter is written 
it therefore includes the medical and dental history, the justification for the referral and 
the informed consent [38]. The aim of treatment at a specialized clinic in paediatric 
dentistry is to reduce the child’s dental fear or BMP sufficiently, such that the child can 
eventually be treated by a GDP [1]. After successful treatment in such a clinic, the child is 
usually referred back to the GDP. A Dutch study of fearful children who had been treated 
at a Special Dental Care Centre (SDCC) showed that 91.7% returned to a GDP [36]. 
  While referral is sometimes inevitable, it may not always be necessary; the extent to 
which referrals are justified has not been established. But due to the impact of referral on 
a dentist’s work load and access to care for children, it is important that dentist’s referral 
patterns are understood [35].

Although parent’s  long-term preventive behaviours for improving a child’s oral health are 
not necessarily influenced by the treatment under General Anesthesia (GA), the parent’s 
readiness to change these preventive behaviours is an important predictor for the child’s 
long-term oral health [39].

Part III: Oral Health-Related Quality of Life in children with dental fear.
In recent years, the focus of dental research has shifted from the causes of dental diseases 
to the effect of these diseases on the general health of adults and children. By covering 
domains such as functional limitations and oral symptoms of dental diseases and the 
impact this has on social and emotional well-being, Oral Health-Related Quality of Life 
(OHRQoL) is of great relevance to this. Early research on OHRQoL focused on adults, 
largely because of their better communicative abilities. Studies showed not only that 
adults with dental anxiety/fear suffer from impaired OHRQoL [40], but also that dental 
fear and QoL correlated negatively [41-43]. Improved OHRQoL scores after treatment 
could be explained more by the fact that the severity of dental fear/anxiety had been 
reduced than by any improvements in oral health [42]. 
  More recently, however, the focus of research has expanded to include children 
(without, unfortunately, including the very young pre-school children: research on 
this group relies mainly on proxy reports [44]). Although the value of a child’s QoL 
assessment is recognized by clinicians and researchers, it is also important to assess the 
impact of a child’s disease and treatment on the other family members [45]. The negative 
effect of  a child’s dental caries on body weight, growth and quality of life has already 
been demonstrated [14] and discussed [46]. An important aspect of children’s OHRQoL 
is the impact of dental disorders on their social environment. Several studies have shown 
that children’s OHRQoL improves after oral rehabilitation under GA [9, 10, 12, 13, 15, 
16]. The effects reported include less pain experience, an improved ability to eat and 
sleep, and a positive social impact. 
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As with adults, research shows that a child’s OHRQoL may be negatively influenced by 
the child’s dental fear, especially with regard to emotional- and social well-being. This 
effect might be weakened by positive treatment experiences [47].

Aims and structure of this thesis.
The overall aim of this thesis is to study child dental fear and a number of concomitant 
individual factors, such as age, gender, cultural background and OHRQoL, using dental 
fear itself but also other factors as a dependent variable.

Outline of the thesis.
Part I. Child dental fear
Chapter 2. 
To determine whether dental anxiety can be prevented or managed at an early age or in 
an early stage of treatment, this chapter analyses whether certain stressful situations for 
toddlers were indications for dental anxiety at a later age. 
Chapter 3. 
To establish the clinical value of anxiety questionnaires, this chapter explores the use 
of questionnaires before treatment in relation to the actual behaviour displayed during 
treatment. Do these questionnaires predict dental anxiety?
Chapter 4.
This three-year longitudinal study evaluates the development of dental fear in a low fear 
group and a fearful group of children aged between 8 and 13 years of age. This study 
also aimed to assess the differences between these groups over time taking into account 
general variables (such as gender), and treatment variables (such as restorations). 

Part II. The potential role of parents and the dentist. 
Chapter 5. 
Children in the Netherlands are frequently referred to a Special Dental Care Centre 
(SDCC). This study assessed the parents’ experiences and expectations regarding children 
who are referred.  
We determined whether there is a relationship between 1.) treatment aspects at the 
family dentist and 2.) referral and different aspects of treatment at a SDCC, including 
the decision whether or not to return to their family dentist. The same study was also 
performed in a group of patients who had been recently referred to a SDCC where they 
were still treated.
Chapter 6.
Little is known about the influence of the interaction between child, parent and dentist 
and the referral pattern. This study intended to establish the extent to which the pathways 
of Rachman might clarify why a child is being referred to a specialist in paediatric 
dentistry, and whether other aspects of the interaction between child, parent and dentist 
play a role in referral.
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Chapter 7. 
We examined whether, when they themselves were children, the parents of referred 
children had learned about dentistry differently than parents of children in a general 
practice. A second -related- objective was to explore whether the ways in which the 
parents had been informed was associated with a child’s dental fear.
Chapter 8.
Although parents can play a role in the development of general anxiety disorders in their 
children, the effect of factors such as conditioning is not necessarily enough for a disorder 
to develop. Parent’s exact role in the development or maintenance of a specific fear (such 
as child dental fear) is less clear. This study tends to explore the extent to which a parent’s 
way of managing certain daily- and dentistry-related situations is associated with their 
child’s dental fear. 

Part III. Oral Health-Related Quality of Life in children with dental fear.
Chapter 9. 
In a Dutch setting, a pretest-posttest design was used to quantify the short term change in 
children’s OHRQoL and family impact after dental treatment under GA. 

Chapter 10. 
A randomized controlled trial was performed to test the hypothesis that young children’s 
OHRQoL improves after oral rehabilitation under GA. As a secondary aim, we explored 
whether dental fear also changes.

Given that most chapters are based on separate publications and often concern the same 
topic, there are inevitably considerable overlaps between chapters. Different journal 
requirements have also created some variations in terminology from one chapter to the 
next. For editorial reasons the chapters in this thesis are not arranged chronologically.
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