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Ik wil geen vieze havermout,
ik wil geen tandjes poetsen!
Ik wil lekker knoeien met het zout,
ik wil niet aardig zijn, maar stout
en van de leuning roetsen
en schipbreuk spelen in de teil
en ik wil spugen op het zeil!
En heel hard stampen in een plas
en dan m’n tong uitsteken
en morsen op m’n nieuwe jas
en ik wil overmorgen pas
weer met twee woorden spreken!
En ik wil alles wat niet mag,
de hele dag, de hele dag!

Annie M.G. Schmidt

Janneke B. Krikken

En ik wil op de kanapee
met hele vuile schoenen
en ik wil aldoor gillen: nee!
En ik wil met de melkboer mee
en dan het paardje zoenen.
En dat is alles wat ik wil
en als ze kwaad zijn, zeg ik: Bil!
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Ik wil niet meer, ik wil niet meer!
Ik wil geen handjes geven!
Ik wil niet zeggen elke keer:
Jawel mevouw, jawel meneer.....
nee, nooit meer in mijn leven!
Ik hou m’n handen op m’n rug
en ik zeg lekker niks terug!
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Over kennis, kunde en kinderkiesjes
Letters spinnen, uit het toetsenbord
omhoog, ze struikelen soms
over punten, tussen komma's
vormen woorden, breien zinnen
van klein leed, grote angst.
Ik leg het werkstuk ook vaak neer, immers
het groeit op de zelfde haken, pennen
die kies na kies het leed verkennen
en dat afwegen in mogelijkheden.
En dan opeens fleurt het motief op;
statistiek etst voorheen ruwe lijnen
en lokt hypothesen uit hun knop
daar waar graﬁeken ze verﬁjnen.
Zo van vezels eerst tot garen,

doorwrocht en hier nu afgehecht
van kaft tot kaft, niet zonder blaren
komt mijn kennis u ten recht.
en morgen weer
heen, weer heen, weer
doen de voetjes op de stoel.
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General introduction and aims of the thesis

General introduction:

Paediatric Dentistry, treatment of (often young) children, deserves a special place in the
dental profession. from both the preventive- and the operative points of view, young children
have needs requiring special skills on the part of the dentist. When treating these children,
dentists are often confronted with uncooperative behaviour. These dental behaviour
management problems (DBmPs) are the most frequent reason for failures of dental treatment
and referrals to a secondary dental care clinic. To successfully treat children and their DBmPs
it is valuable for the dentist to know the causes of these problems. The main cause of DBmPs
is obviously dental anxiety. Because of this anxiety caused by the dental treatment, or more
broadly the entire dental situation, children frequently try to escape from the situation.
The central theme of this thesis is the interaction between dental anxiety and behaviour
management problems. The thesis focuses on how parents, dentists, and different child
characteristics influence the occurrence of dental anxiety and how these parameters relate
to behaviour management problems in dental practice. These problems would not exist without
the need for restorative dental treatment which, in children, is primarily the result of dental
caries.

Dental caries
Affecting more than half of 5-year old Dutch children, dental caries is the most prevalent
chronic childhood disease [Poorterman & Schuller, 2006]. Despite a substantial decline in the
seventies and eighties of the last century [Kalsbeek et al., 1996], which was caused by the
introduction of fluoride containing toothpaste, the caries prevalence in young children (toddlers
and preschoolers) in the Netherlands has remained high [Kalsbeek, 1982; Kalsbeek et al.,
1992; Boelens et al., 2001]. The mean number of decayed, missing and filled teeth (dmft) of
Dutch 5-year old children is 2.9 [Kalsbeek et al., 2002; Poorterman & Schuller, 2006]. While
44% of these 5-year-olds have a caries free dentition, the remaining 56% of these children
have on average 5.2 cavities per child [Kalsbeek et al., 2002; Poorterman & Schuller, 2006].
Because these dmft data were collected without the use of radiology, the actual number of
dmft in these children is probably even larger [Poorterman et al., 2010].
The d component accounts for a major part of the dmft [Elfrink et al., 2006], which means
that part of the dental decay of these children remains untreated. however, the majority of the
Dutch dentists is convinced that the treatment of the young child’s dentition is necessary [van
Dam & Bruers, 2003; Jensma & Veerkamp, 2008]. Despite this necessity to treat, a part of the
dental decay remains untreated, which implies that there must be other reasons for not treating
those children. one reason could be their uncooperativeness [Pine et al., 2004; mcQuistan et
al., 2006; Jensma & Veerkamp, 2008].
Particularly in young children, dental behaviour management problems are an important
reason for failure of treatment. if dentists have a chance to do so, many of them prefer to refer
those young children to a special paediatric dentist [mcQuistan et al., 2006; Jensma &
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Veerkamp, 2008]. There is no consensus regarding the reasons underlying a child’s
uncooperative behaviour displayed at the dental practice. While parents tend to blame the
previous dental treatment or the operating dentist, the dentist usually has a different opinion
and tends to blame other factors, such as parental rearing style [mejare et al., 1989; Klaassen
et al., 2007]. Dental anxiety is the most important reason for the occurrence of behaviour
management problems.

Dental anxiety
The terms “dental fear” and “dental anxiety” are often used interchangeably and
synonymously in the literature, particularly in the field of child research. Although these
concepts are interconnected, there are conceptual differences between them [Benjamins,
1995; milgrom et al., 1995]. Traditionally, fear is differentiated from anxiety in that anxiety
involves the anticipation of a specific focus or stimulus, while fear involves the reaction to such
a stimulus. Since both result in comparable child behaviours the term dental anxiety is used
to describe both in this thesis. moreover, in the Dutch language, the difference between anxiety
and fear is not as clear as it is in the English language.
in the Netherlands, the prevalence of child dental anxiety in 4 to 11-year-old children lies
between 6 and 14% [ten Berge et al., 2002]. According to ten Berge, six percent of the children
are highly anxious; another eight percent are at risk of becoming so. When dental anxiety
persists into adulthood, it can lead to avoidance of dental care and dental treatment, and
subsequent deterioration of oral health. Eventually, this may result in a vicious circle of
avoidance, increasing dental problems and reinforcement of dental anxiety and avoidance
behaviour [Berggren & meynert, 1984; Schuller et al., 2003]. This avoidance can start in
childhood when parents “protect” their child against dental anxiety by avoiding the dental
situation. Also when faced with uncooperative child behaviour a dentist might decide to limit
the discomfort by speeding up the treatment, with the risk of reduced quality and its associated
negative consequences [Somani et al., 2010; finucane, 2012].
The aetiology of dental anxiety is complex and multifactorial, including factors as painful
experiences, parental anxiety, information by parents or siblings, and a child’s temperament
or character [Klingberg et al., 1994; rachman, 1994; Klingberg et al., 1995; ten Berge et al.,
2002]. in children, dental anxiety results from anxiety of, not only pain or invasive procedures,
but also separation from their parents, being confronted with unfamiliar people and
surroundings, and the loss of control. The most cited theory for the acquisition of dental anxiety
is the three pathway theory [rachman, 1977]. in the first pathway, dental anxiety is acquired
directly through classical conditioning. This means that a child’s negative or invasive
experiences during a dental visit may cause a negative association with the dental situation.
in the second pathway, dental anxiety is acquired indirectly through vicarious learning. This
indirect pathway refers to negative information provided by close relatives and friends, or by
internet or television. in the third pathway, children may acquire dental anxiety through
modelling, for example, when children observe a friend or relative reacting anxiously to the

11

General introduction and aims of the thesis

dental situation. Although rachman’s pathways all have been supported by research,
retrospective research often attributes the acquisition of dental anxiety to the first pathway,
direct conditioning [muris et al., 1997]. however, although the direct conditioning pathway
seems the most plausible, research also suggests that objective dental experiences play a
minor role in children’s anxiety acquisition, and that subjective dental experiences may be
more decisive [Liddell, 1990; Alwin et al., 1991; Townend et al., 2000; ten Berge et al., 2002].
Because the three pathway theory does not totally explain the acquisition of dental anxiety,
research has focused on additional factors in the aetiology of dental anxiety. for instance,
there is reasonable evidence for the latent inhibition theory, whereby a history of positive or
neutral dental experiences might serve as a defence against the development of intrusive
memories of the experience, and subsequently against the acquisition of dental anxiety [Lubow,
1973; Davey, 1989; ten Berge et al., 2002]. other aetiological factors related to the development
of child dental anxiety include parental anxiety, and the child’s age and gender [de Jongh et
al., 1995; Klingberg et al., 1995; muris et al., 1997; Townend et al., 2000]. Because similar
dental experiences do not lead to the same level of dental anxiety in all children, certain
personality characteristics of the child, such as shyness or a tendency toward negative
emotionality are additional factors in the acquisition of dental anxiety [Gustafsson et al., 2010;
Krikken et al., 2010]. Dental anxiety might also be related to the coping ability of children
[marsac & funk, 2008; Bernson et al., 2012].
The model developed by ten Berge in 2001 includes factors related to dental anxiety and
includes situational and dispositional factors [ten Berge, 2001]. in this model, two types of
situational factors are distinguished. The first are factors within the child’s environment, such
as parent’s dental anxiety, dental history and parental rearing style. The second are situational
factors that are influenced by the dental situation (figure 1). The dispositional factors are
factors that remain constant in time. The factors printed in bold are investigated in the chapters
of this thesis.

Dental behaviour management problems
Although behaviour management problems are mainly a consequence of child dental
anxiety, the literature sometimes considers these two entities as the same phenomenon.
Despite their similarities, they are obviously not the same. While some children with high dental
anxiety do not display behaviour management problems, some children with low dental anxiety
disrupt the treatment more than the dentist can handle. Although it seems obvious that dental
anxiety leads to uncooperative behaviour during dental treatment, the opposite might also be
true: Uncooperative behaviour might also lead to dental anxiety. Children who behave
uncooperatively may frustrate the dentist. if the dentist gets impatient or even angry, this
influences the child’s subjective dental experience, which can in turn result in dental anxiety.
The relation between dental anxiety and behaviour management problems is therefore not
straightforward. other factors besides dental anxiety, might therefore cause uncooperative
behaviour. Behaviour management problems include a wide variety of adverse child
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Figure 1. model of factors contributing to dental anxiety in children (ten Berge, 2001)

behaviours. Some children just show their distress by crying and screaming during the
treatment. This can, of course, be frustrating for the dentist, but usually treatment can still be
done without negative consequences for its quality. however, children might also display their
distress physically e.g. by closing their mouth, moving around, kicking, hitting or even spitting,
biting or running away.
The question is why these children display this behaviour. The basic reason will always
involve some level of dental anxiety. if children were totally relaxed, they would not display
uncooperative behaviour. They may actually be expressing their anxiety about an upcoming
event they therefore try to avoid by acting uncooperatively. A young child will not always be
able to express its feelings verbally; crying and moving is their way of communication. if this
behaviour had some effect in the past, either in a dental situation or in another, it might be
rewarded and installed in the dental situation by conditioning mainly of the parents. Some
children have more externalizing behaviour, they are inclined to express their feelings verbally
or with movements. other children have a more internalizing character and do not express
their feelings so clearly. Considering this theory, the parenting style of parents together with
dental anxiety might play an important role in the aetiology of behaviour management problems
in children during dental treatment.
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Parenting style
Child rearing (or parenting) is described as the process of promoting and supporting the
physical, emotional, social and intellectual development of a child from infancy to adulthood.
Parenting refers to the aspects of raising a child aside from the biological relationship [Davies,
2000].
Developmental psychologist Diana Baumrind developed a typology composed of three
parenting types, authoritative, authoritarian, and permissive [Baumrind, 1971]. These parenting
styles were later expanded to four, including a neglectful style. These four styles of parenting
involve combinations of acceptance and responsiveness on the one hand and demand and
control on the other. Authoritative parenting emphasizes parental control within an ethos of
warm, responsive parenting that explains reasons, values the child as an individual and aims
to encourage the child towards independence. Authoritarian parenting is controlling, values
obedience to set standards, favours punishment and is less warm than authoritative. Permissive
parenting is where the parents lacks control, makes few demands on the child, but is warm.
Neglecting parenting is neither controlling, permissive, nor warm [Baumrind, 1971].
The role of parenting in the child dental situation can be divided in two aspects. first, the
situation at home. Parents decide for their children whether they eat healthy food, brush their
teeth, and use fluoride toothpaste. As such, health related behaviours of children are influenced
by parent’s rearing style [Park & Walton-moss, 2012]. As part of this, the occurrence of dental
problems such as dental caries and the associated treatment need might be considered a
direct result of this rearing process. Second, the behaviour the child displays during dental
treatment might be a reflection of the way a child behaves and how it is raised at home. When
asking dentists about the reasons for uncooperative behaviour in children during dental
treatment, many of them will respond that parenting style might be one of the reasons [mejare
et al., 1989; Klaassen et al., 2007]. They believe that a permissive parenting style, that is a
style that corresponds to behaviours of affection and responsiveness towards the child, without
setting restrictions for appropriate behaviour, leads to children that exhibit behaviour
management problems, as these children are not used to adapt to clear and strict rules.

Dental caries, dental anxiety and dental behaviour management problems
it can be concluded from the above, that despite the necessity of dental treatment in
young children with dental cavities, al lot of these children remain untreated because of dental
anxiety and the associated dental behaviour management problems. The aetiology of both
dental anxiety and dental behaviour management problems is multifactorial. Extensive research
has already focused on dental anxiety. As dentists blame parental rearing style for the
occurrence of uncooperative behaviour in children it is interesting to focus on this topic. if an
association exists between parental rearing and dental anxiety and dental behaviour
management problems, this might not only be interesting, but can have important clinical
implications. Especially when parents can be learned to deal with their child’s dental anxiety
or in advance of their child’s dental visit.
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General introduction

The aim of this thesis is to study child dental anxiety and behaviour management problems
during dental treatment. The focus lies especially on the role of the parents and their parenting
style. The studies described in this thesis are divided into three interlinked parts. Part i consists
of background studies concerning several questionnaires used in the present thesis. Part ii
comprises studies about parental rearing style, and part iii contains clinical studies. The thesis
ends with a summary, a general discussion and a Dutch version of the summary.
As a result of editorial considerations, the chapters are not ordered chronologically within
the thesis. Lay-out of text, tables, figures and reference style is made uniform. Since most
chapters were published in different peer-reviewed journals, and often discuss the same
topics from different angles, considerable overlap between the chapters does exist. Different
journal requirements have also created some variations in terminology.

Background studies
This first part of this thesis concerns studies in which some questionnaires, which were
used in the second and third part of thesis these were analysed.
As mentioned before, dental anxiety in children is a common phenomenon, but assessment
and evaluation of this anxiety can be difficult. Anxiety can be measured using behaviour
observations or by using questionnaires. When using observational techniques, it is very
difficult to recognize dental anxiety and distinguish it from, for example, pain or movements
of the child. Also, using an observational technique is very time consuming. Therefore in
research situations, it is easier to use questionnaires for the assessment of dental anxiety.
however, in the child dental population, especially the selected population used in this thesis,
using questionnaires to assess dental anxiety is impossible as most of these children are
between 3 to 6 years old and not able to read and write and therefore not able to fill out a
questionnaire. moreover, these toddlers and preschoolers lack cognitive skills and abstraction
level to think and report about their own situation. Therefore, in most studies on dental anxiety
in child populations, the proxy measure of their parents is used. Parents are asked to fill out
the questionnaire on dental anxiety on behalf of their child. in dental literature the Child fear
Survey Schedule (CfSS-DS) is commonly used.
The study reported in Chapter 1 describes the parent-child agreement on child dental
anxiety using the Child fear Survey Schedule - Dental Subscale (CfSS-DS), testing three
specific hypotheses. As parents tend to overestimate their children’s dental pain compared
to the children themselves [Versloot et al., 2008], it is hypothesized that parents will
overestimate the dental fear of their children as well (i). Since anxious people tend to
overestimate anticipated pain and the intensity of adverse events in general, including such
events as fear [Arntz et al., 1994; rachman, 1994], it is also expected that anxious parents
overestimate the fear of their children (ii). in addition, it is hypothesized that there is a relation
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between parental dental fear and child dental fear (iii).
most children, who are referred to a paediatric dentist for dental treatment, are very young.
Some of these children are so called preventive referrals, implicating that the family dentist
refers them before having tried actual dental treatment, expecting that the treatment will exceed
his clinical child management routine. Before starting treatment of young children it is very
helpful to know their level of (dental) anxiety. As these children have not actually experienced
a dental treatment, it is difficult for their parents to fill out the CfSS-DS, especially the dentist
specific items of this questionnaire. for this reason, the inventory of Stressful Situations (iSS)
was constructed based on structured interviews with mothers of young children on their
children’s reaction to stressful events during daily life. Chapter 2 aims to assess whether the
iSS can be used to predict dental anxiety in young children.
The assessment of parental rearing style can be difficult and time consuming. As the Child
rearing Practices report (CrPr) is a widely used questionnaire on parental rearing style, this
questionnaire was chosen to be used in the studies on parental rearing style in this thesis.
however, looking deeper in the structure of this questionnaire, it seems that this questionnaire
measures more error than latent trait. measurement error may obscure associations (for
instance between factor scores and observed behaviour) or group differences (mean scores
between different samples of children). The aim of Chapter 3 is to use the CrPr in a juvenile
dental population and to assess its factor structure and psychometric properties as a basis
for subsequent studies.

Parental rearing style
When treating children in the dental situation, the question arises why some children exhibit
behaviour management problems, where others, despite a comparable level of dental anxiety,
do not. Therefore, Chapter 4 aims at examining the relationship between parenting style, the
child’s dental anxiety, and the children’s behaviour during dental treatment. in addition, the
way the parents prepared their children for dental treatment is assessed, hypothesizing that
permissive and rejecting-neglecting parents would tend to prepare children in a less supportive
way, which might lead to disruptive behaviour during dental treatment.
The objective of the study reported in Chapter 5 is to assess the possible associations
between dental anxiety and parental rearing style. Besides, it was assesses whether these
children were referred for dental treatment to a special dental care clinic or not.
Chapter 6 describes a study aimed at examining the relationship between self-reported
rearing style using four different questionnaires and the parent’s assessment of their child’s
dental anxiety. As dental treatment can directly lead to dental anxiety associated with behaviour
management problems, we also examined the association between the child’s dental history
and dental anxiety as reported by parents on one hand and parenting style on the other.
Clinical studies
Paediatric dentistry is a very practical profession. All technical dental issues can be learned
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in a pre-clinical environment. At the dental school all these skills are practiced by dental
students on phantom head set ups using plastic teeth in plastic heads. however,
communications skills and behaviour management strategies can only be taught in real
patients. As such, a thesis about child dental anxiety and behaviour management would not
be complete without clinical studies.
As there are continued questions on the advisability/desirability of the presence of parents
in the surgery, and as there is limited information in the Netherlands on the effect of parents’
presence on their child’s behaviour during treatment , it was decided to further look into this
problem. The aim of Chapter 7a was to assess the influence of the presence of the parent in
the surgery on their child’s behaviour during dental treatment. The aim of Chapter 7b was to
assess the opinion of children, parents and dentists about child behaviour when parents are
absent or present in the surgery. And secondly to assess whether, if parents’ presence
influences the treatment, the dentist can decide which parents to allow in versus keeping out
of the surgery.
As mentioned earlier, one possible explanation for the acquisition of dental fear on one
hand and the exhibition of uncooperative behaviour on the other hand are the personality traits
and the negative emotionality of a child. more explicit behaviour management problems would
be expected in externalizing children, while the discomfort or dental anxiety in an internalizing
child could easily be missed, thereby overcharging this child. Therefore, in Chapter 8 the
relationships between emotional and behavioural problems, dental anxiety and dental
behaviour problems displayed during dental treatment are investigated.
following the theory of latent inhibition, children who do not have the opportunity for several
positive or neutral dental visits before a intrusive dental visit is done are at risk of becoming
dentally anxious. This anxiety can be treated using gradual exposure. Children with Cleft Lip
Palate (CL/P) are exposed to repeated medical and dental procedures in early childhood.
Therefore, they are at risk of developing dental anxiety. in previous research it has been shown
that CL/P children were more anxious than normative Dutch children. The aim of Chapter 9 is
to test the hypothesis that continuous exposure to neutral dental treatment, such as regular
dental check-up, could lead to a reduction of the dental anxiety of CL/P children and to assess
the role of coping strategies in the persistence or reduction of dental anxiety.
The thesis ends with a summary, a general discussion and a Dutch version of the summary.
in the general discussion, the main outcomes of the studies will be discussed. We hope that
the present thesis will provide additional insight in the interaction between dental anxiety and
behaviour management problems.
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Abstract

Background
in most studies the parental version of the CfSS-DS is used. however, no information is
available concerning the extent to which parents are able to report dental fear on behalf of
their children.
Aim
This study aims to assess whether parents are accurate reporters of their child’s dental fear.

Part one

Methods
The CfSS-DS was filled out by 326 children in a classroom setting and by 167 parents (mostly
mothers) at home on behalf of their child. intraclass correlation coefficients were used as a
measure of agreement between both CfSS-DS versions and reasons for non-agreement were
assessed.

Results
mean CfSS-DS for children was 21.15 (SD=6.4) and 23.26 (SD=6.7) for parents. The intraclass
correlation coefficient was 0.57. After selection of the 73.1% most accurate reporting parents,
the iCC was 0.90. in general, parents estimate the dental fear of their children higher than
their children do (p<0.001), whereas parents of high-anxious children (hAC) estimate this fear
lower and parents of low-anxious children (LAC) estimate this fear higher. Anxious parents
(AP) estimate the dental fear of their children significantly higher than non-anxious parents
(NAP) (p<0.001), but the children of AP do not estimate their own dental fear higher than
children of NAP.

Conclusions
in general parents tend to estimate the dental fear of their children slightly higher than their
children.
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Introduction

Dental anxiety is a common phenomenon in children and adolescents [King & ollendick,
1989; Elbedour et al., 1997]. in the Dutch population, an estimated 14% of children suffer from
dental fear. Six percent of these children reported high levels of dental fear, likely to interfere
with their treatment. Another 8% also suffers from some degree of dental fear or may be at
risk of developing high dental fear [ten Berge et al., 2002]. Dental fear may lead to neglect of
dental care and therefore represents a problem to both dentists and patients [Bedi et al.,
1992]. research has shown that the effects of child dental fear may well persist into
adolescence and, in turn, may lead to avoidance of dental care or disruptive behaviour during
treatment [Klaassen et al., 2002; Krikken & Veerkamp, 2008].
The Dental Subscale of the Children’s fear Survey Schedule (CfSS-DS) is a well-known
instrument for assessing dental fear in children, initially presented by Cuthbert and melamed
[1982]. This instrument has been translated into several languages and has been used to
assess the level of dental fear of children in a number of studies [Chellappah et al., 1990;
Alvesalo et al., 1993; Klingberg et al., 1994; milgrom et al., 1995; ten Berge et al., 2002;
majstorovic et al., 2003; Wogelius et al., 2003; Nakai et al., 2005]. in a report by Aartman et
al. [1998] the self report CfSS-DS was preferred because it possesses better psychometric
properties, it measures dental fear more precisely and covers more aspects of the dental
situation than other questionnaires. The parental version of the CfSS-DS has satisfactory
reliability and validity. The test-retest reliability of the CfSS-DS is very high (r=0.97) [Klingberg,
1994], although the Pearson correlation reported here is a measure of association, and not a
measure of agreement. Normative data for the Dutch population were collected by ten Berge
et al. [2002] (mean CfSS-score=23.9, SD=8.1). The questionnaire is used in two versions,
one to be filled out by parents on behalf of their child and one for the children themselves
[Aartman et al., 1998].
The most reliable method to assess dental fear in children is by using a self-report
questionnaire. however, for younger children (e.g. unable to read and write) it is impossible
to fill out a questionnaire and we must rely on a proxy report, preferably of their parents. for
this reason, in most studies the parental version for the assessment of dental fear in young
children was used. however, it remains unclear whether parents are able to accurately estimate
dental fear on behalf of their child. Based on research regarding psychological problems in
general, the agreement between informants (parent and child) with regard to the child’s level
of dental anxiety can be expected to be far from perfect [De Los & Kazdin, 2004]. A relation
exists between parental dental fear and child dental fear. Also an association was found
between behaviour management problems (DBmPs) of children and their parent’s anxiety
rating [Wogelius et al., 2003]. it has been assumed that parents know whether their children
have dental fear, but it has seldom been studied and the findings and the studies mentioned
in the literature about this topic are contradictory. most studies compared the dental fear rating
of parents to the actual behaviour of children instead of comparing proxy measures [Alwin et

25

1

Chapter 1

Part one

al., 1991; ten Berge et al., 1998; Carson & freeman, 2001; rantavuori et al., 2009; Gustafsson
et al., 2010].
only few studies were performed that explicitly looked at the agreement between parental
rating of child anxiety and their child’s own rating. folayan et al. [2004] studied both parent
and child ratings of child dental fear, but they reported differences only between average
parent versus average child ratings using t-test, and thus did not address the issue of individual
parent-child agreement. Gustafsson et al. [2010] looked at the agreement between parental
ratings of child anxiety and their child’s own rating in a group of referred children and a
reference group. They found questionable validities of parental ratings, particularly in highfear populations. in a study evaluating the ability of parents and their teenagers to evaluate
each other’s dental fear, it was concluded that parents and children cannot be used as reliable
proxies for determining each other’s dental fear [Luoto et al., 2010]. Thus, the actual relation
between parental rating of dental fear and their (young) child’s rating is hardly studied and
therefore not clear.
The aim of the present study is to investigate the parent-child agreement on child dental
fear and to test three specific hypotheses. Because parents tend to estimate the dental pain
of their children higher than the children themselves do [Versloot et al., 2008], it is hypothesized
that parents will overestimate the dental fear of their children (i). Since anxious people tend
to overestimate anticipated pain and the intensity of aversive events in general, including such
events as fear [Arntz et al., 1994; rachman, 1994], it is also expected that anxious parents
overestimate the fear of their children (ii). in addition, it was hypothesized that there is a relation
between parental dental fear and child dental fear (iii).

Material and methods

Subjects and procedure
This study was conducted among 326 children and their parents visiting 3 regular primary
schools in the south-western part of the Netherlands. Schools were selected for their broad
variety of children of different social and cultural backgrounds and can be seen as
representative for the Dutch population. The children were 7 to 11 years old.
The boards of the schools were asked for permission to perform the study and the schools
informed the parents of the children about the study. Participation to the study was fully
voluntary for both children and parents. informed consent was implied by filling out the
questionnaire.
The children were asked to fill out the child version of the Dental Subscale of the Child
fear Survey Schedule (CfSS-DS) in their classrooms. Their understanding of the questions,
and the way to handle them, was practiced with one or two questions (e.g. “how afraid are
you of spiders”).
After filling out their version of the questionnaire, the parental version of the CfSS-DS was
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handed out to the children, together with a letter asking the mothers of the children to fill out
the questionnaire on behalf of them, without any help of their children. The mothers were asked
to return the questionnaire as soon as possible.

Measures
Dental fear was measured using the Dutch version of the Dental Subscale of the Child
fear Survey Schedule (CfSS-DS) [Cuthbert & melamed, 1982; ten Berge et al., 1998]. Separate
child- and parental versions were used. Both questionnaires consist of the same 15 items,
related to different aspects of dental treatment. The possible item responses varied from 1
(not afraid at all) to 5 (very afraid), giving a range of possible scores of 15-75. in the parental
version, one item was added for parents to rate their own level of dental fear on the same 5point scale.

Statistical analysis
All statistics were performed using SPSS version 17.0 (SPSS inc, Chicago, iL, USA).
Cronbach’s alpha was used as a measure of internal consistency. The intraclass correlation
coefficient (iCC) was used as a measure of agreement between the parental version of the
CfSS-DS and the child version of this questionnaire. independent-samples t-tests and Wilcoxon
signed rank tests were used to compare CfSS-DS total scores and item scores between
parents and children. one way ANoVA, Kruskall-Wallis and independent samples t-tests were
used to compare CfSS-DS scores between anxious and non-anxious parents, between
agreeing, overestimating and underestimating parents and between children in different age
groups. Pearson and Spearman correlation coefficients were used for correlations between
parental dental fear, child dental fear and parent rated child dental fear. Alpha was set at
0.05.

Results

Descriptive statistics
The study was conducted among 326 children and their parents. The CfSS-DS was filled
out by 325 children (165 girls, mean age=7.91, SD=0.82, no differences in mean age, one
boy refused to fill out the questionnaire) and 167 parents (51.2%, 158 were mothers). of all
children, 10.5% reported dental fear (CfSS-DS scores>32). Children from non-responders
reported more dental anxiety than children from responders, t(323)=2.108, p=0.04 (Table 2).
Unfortunately, a non-response investigation was prohibited in order to protect privacy. Ninetysix percent of the questionnaires were filled out by mothers. The mean anxiety score of the
parents (fp) was 1.54 (SD=0.79) with no differences between mothers and other informants
(mann-Whitney-U p=0.83). Cronbach’s alpha was calculated for the child version (alpha=0.85)
and parental version (alpha=0.90), which appeared to be in an acceptable range.
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Agreement
The intraclass correlation coefficient between the CfSS-DS child and the CfSS-DS parent
was 0.57, which should be considered as a moderate agreement. Differences were calculated
between child dental fear reported by their parents (Dfp) and child dental fear reported by
the children (Dfc) (mean difference=-2.11, SD=5.86), ranging from -31 to 15. Despite this
broad range, 73.1% (122 cases) of parent reports differs no more than 1 standard deviation
(6 points) from their children. Selection of this group results in an intraclass correlation
coefficient of 0.90, indicating excellent agreement.
in some studies and dental practices children are categorised in low-anxious and highanxious using cut off scores. Children who scored 32 or more on the CfSS-DS were defined
as high-anxious children (hAC), children scoring less than 32 were defined as low-anxious
children (LAC). Using this cut off score, only 15 (<10%) parents rated a level of dental anxiety
in a different category then their child’s rating of dental anxiety. however, 43% of parents of
hAC rated the level of dental fear in a different category than their child did. This method
gives a sensitivity of 47%, a specificity of 96%, a positive predictive value of 57% and a
negative predictive value of 94% (Table 1).

Table 1. Cross-tabulation between dental anxiety rated by children and by their mothers.

Dfc
HAC
LAC
Total
DFp
HAC
8
6
14
LAC
9
144
153
Total
17
150
167
Dfp, Child dental fear reported by their parents; Dfc, child dental fear reported by children; LAC, low-anxious
children (CfSS-DS<32); hAC, high-anxious children (CfSS-DS≥32).

mean Dfc was 21.9 (SD=6.8) and Dfp 23.3 (SD=6.7). in general, parents tended to rate
their child’s dental fear higher than the children did, t(166)=-4.64, p<0.001 (hypothesis i).
however, parents of hAC, tended to rate their child’s dental fear lower than the children did,
t(13)=2.35, p=0.034, and parents of LAC tended to rate their child’s dental fear higher than
the children did, t(152)=-5.95, p<0.001 (see Table 2).
in order to investigate where the difference in estimated dental fear comes from, children
and parents were compared on mean CfSS-DS item scores. results are presented in Table
2. it is interesting to see that significant differences on item scores can be found on those
items that seem primarily related to actual dental treatment.

Parental influence
Parents who reported at least some degree of fear (2 or higher) were defined as anxious
parents (AP), the others (score 1) were defined as non-anxious parents (NAP). Children of
AP were slightly more anxious, however not significantly, than children of NAP, t(165)=-0.909,
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Table 2. Assessment of child dental fear (CfSS-DS) by parents (Dfp) and children (Dfc).

N
mean score SD
range
p
respondents
167
21.2
6.4
15-44
Non-respondents
158
22.7
7.2
15-51
0.036*
All children Dfc
325
21.9
6.8
15-51
Dfp
167
23.3
6.7
15-51
<0.001**
hAC
Dfc
34
37.0
4.5
15-31
Dfp
14
32.9
7.2
15-51
0.036**
LAC
Dfc
291
20.2
4.5
32-51
Dfp
153
22.4
5.9
22-48
<0.001**
Dfc, Child dental fear reported by their mothers; Dfc, child dental fear reported by children; LAC, low-anxious
children (CfSS-DS<32); hAC, high-anxious children (CfSS-DS≥32).
* independent samples t-test, ** paired samples t-test.
Dfc

Table 3. Comparison of mean CfSS-DS scores rated by children (Dfc) and their parents (Dfp).

item
Dfc
SD
Dfp
SD
Dentists
1.23
0.49
1.43
0.56
Docters
1.35
0.67
1.35
0.54
injections
2.04
1.16
2.08
0.89
having somebody examine your mouth
1.14
0.38
1.20
0.47
having to open your mouth
1.01
0.11
1.10
0.37
having a strangers touch you
1.49
0.70
1.43
0.60
having somebody look at you
1.11
0.34
1.29
0.47
The dentist drilling
1.93
1.08
2.22
0.92
The sight of the dentist drilling
1.49
0.88
1.81
0.88
The noise of the dentist drilling
1.28
0.59
1.79
0.87
having somebody put instruments in your mouth 1.40
0.84
1.56
0.73
Choking
1.62
0.94
1.65
0.83
having to go to the hospital
1.80
1.14
1.83
0.87
People in white uniforms
1.09
0.36
1.22
0.56
having the nurse clean your teeth
1.19
0.45
1.32
0.53
Dfp, child dental fear reported by their mothers; Dfc, child dental fear reported by children.

p
<0.001*
0.886
0.543
0.187
0.003*
0.341
<0.001*
0.001*
<0.001*
<0.001*
0.010*
0.683
0.517
0.002*
0.003*

p=0.06, based on their own rating.
AP reported the dental fear of their children significantly higher than the NAP, t(165)=3.60, p<0.001. So, despite what children indicate themselves, some parents will overestimate
child dental fear depending on their own level of dental fear, confirming our hypothesis (ii).
This can also be shown from the correlations between Dfc, Dfp en fp. A significant correlation
existed between Dfp and fp (Spearman r=0.26, p<0.001) and between Dfp and Dfc (Pearson
r=0.59, p<0.001). No correlation existed between Dfc and fp (Spearman r=0.13, p=0.08),
rejecting our hypothesis (iii). however, this lack of significant correlation may result from a
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too small number of anxious parents. This finding will be discussed.
Parents were divided in three groups according to their ability to accurately report their
child’s dental fear: parents who underestimated the dental fear of their child with more than 1
SD (underestimating parents), parents who overestimated the dental fear with more than 1
SD (overestimating parents) and parents who estimated the dental fear of their child within 1
SD (agreeing parents). No differences exist on parental dental fear between agreeing parents,
overestimating parents and underestimating parents (Kruskal-Wallis, p=0.12).
To investigate if parents of older children were better able to rate their child’s anxiety,
different ages were compared. No differences could be shown in the age of the children
between the groups (ANoVA, p=0.07), although the result is marginally significant (despite
reduced power as a result of unequal sample sizes). mean scores in Table 4 do show that
agreeing parents, on average, have the oldest children, although the differences are very
Table 4. Properties of children and their parents of underestimating parents, agreeing parents, and overestimating

parents.

N
DFc* (CFSS)
Age** (years)
Fp***

Underestimating
parents
mean (SD)

Agreeing parents
mean (SD)

10 (6%)
p-value
122 (73%)
p-value
33.80 (5.83)
<0.001
20.83 (5.92)
0.006
7.60 (0.70)
8.11 (0.83)
1.20 (0.42)
1.52 (0.80)
* p<0.05 one-way ANoVA; ** p>0.05 one-way ANoVA; *** p>0.05 Kruskal-Wallis.

Overestimating
parents
mean (SD)
35
18.69
7.86
1.71

(21%)
(3.20)
(0.088)
(0.83)

small (within months). This will be discussed. Children of underestimating parents were
significantly more anxious than children of agreeing parents t(130)=6.68, p<0.001, while the
latter were significantly more anxious than children of overestimating parents t(105.1)=2.80,
p=0.01. See Table 4 for an overview of the mean scores.

Discussion

The aim of this study was to assess whether parents are accurate reporters of their child’s
dental fear, using the CfSS-DS. The intraclass correlation coefficient indicated a moderate
agreement (iCC=0.57) between parents and children, comparable with the iCC found in earlier
research [Gustafsson et al.,2010]). however, about 73% of parents rated their child’s dental
fear within one standard deviation (6 points) from the level of dental fear reported by the child.
These parents are considered reasonably accurate reporters. in general, parents seem to
rate child dental fear somewhat higher than their children do, as was hypothesized. however,
parents of high-anxious children rate their child’s dental fear slightly lower, while parents of
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low-anxious children rate their child’s dental fear slightly higher. one explanation would be
that the parent’s level of dental fear influences the rating of their child dental fear. indeed,
children of “anxious parents” reported a comparable level of dental anxiety as children of “non
anxious parents” yet the “anxious parents” reported the dental fear of their children significantly
higher than the non-anxious parents. on the other hand, no differences existed on self-reported
dental fear between agreeing parents, overestimating parents and underestimating parents.
So, although parental dental fear does play some role in the estimation process, it cannot
entirely explain the differences between parent and child dental fear reports.
The children included in the study had no known psychological problems. in paediatric
dentistry, however, the CfSS-DS is commonly used for assessing dental anxiety in children
referred for dental treatment because of behaviour management- or dental anxiety problems.
in our study population, 10.5% of the children reported high dental fear, whereas in the
normative group of Dutch children 14% reported high dental fear. So, our study population
seems to be somewhat less anxious. it is therefore uncertain whether the results of this study
can be extrapolated to a group of referred children. Also, children of non-responders were
more anxious than children of responders. Apparently, parents of anxious children were less
likely to fill out the questionnaire. This also impairs the generalizability of our study.
Unfortunately, the boards of the school did not give permission to do a non-response
investigation because of privacy, so we were not able to figure out these differences. in
addition, in paediatric dentistry the majority of newly referred children with behaviour
management problems due to dental anxiety are between 4 and 6 years old. As these children
are too young to be able to fill out our questionnaire, a sample of older children was used in
the present study which also limits its generalizability. This group of children however,
approaches best our group of interest. in our study, the difference in mean age between
children of underestimating, agreeing and overestimating children was not significant. however,
there were highly unequal samples sizes, resulting in a lack of power. Looking at the raw data
suggests that children of agreeing parents are slightly older, implying that it is easier for parents
to rate dental fear in older children. Therefore, there is a need for more research that compares
parental rated anxiety of older children to the parental rating of younger children. in our sample,
almost 90% of the parents had no or only a little dental anxiety themselves, which made it
impossible to find a correlation between fp and Dfc, if present. future research should focus
on obtaining data with more dispersion in parental dental fear in order to investigate the
association between parental dental fear, child dental fear, and the way parents rate dental
fear for their children.
The results of our study do show some differences with results from earlier research. one
study did not find any difference between the scores on the CfSS-DS as scored by the parents
and the children separately. however they did not differentiate between low-anxious and highanxious children. in general, these children were somewhat more anxious than our children
were (CfSS-child 29.9 and CfSS-parent 29.3). These CfSS scores are between the scores
of our low-anxious and high-anxious children [folayan et al., 2004]. our results contradict
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those of another study, who found parental ratings exceeding self-ratings in their study group
(children referred for behaviour management problems) while the reverse was seen in the
reference group (children visiting ordinary public dental clinics) [Gustafsson et al., 2010]. in
this study the children were referred because of dental anxiety. referring children to a
secondary dental care clinic may lead parents to focus on their child’s anxiety. This attention
can lead to an overestimation of dental fear. The children in Gustafsson’s study group were
somewhat more anxious than our high-anxious children (35.0 vs 32.9). The children in their
reference group were also somewhat more anxious than our low-anxious group (22.5 vs 20.2).
however, our total population (which can be compared to a reference group) scored
comparable to their reference population (21.2 vs 22.5).
in conclusion, the results from this study suggest that a great majority of parents are able
to rate the level of dental fear of their children with a tendency to rate somewhat higher than
their children did. more specific research needs to be done to assess characteristics of those
parents who are not able to rate their children’s fear or the underlying mechanisms leading to
this process.

Why this paper is important to paediatric dentists

This article supports that the majority of parents is reasonably able to rate their child’s
dental fear accurately. This article points at the possible pitfalls in interpreting a parent proxy
measure of child dental fear.
This article supports the idea that, especially in anxious children, a second measure of
dental fear next to the parental rating should be used.
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Abstract

Background
Adequate assessment of a child’s dental anxiety before treatment will enable the dentist to
adapt this treatment to the child’s needs. Questionnaires to assess dental anxiety typically
include questions about dental procedures, which cannot be filled out by parents of young
children that lack dental experience. The inventory of Stressful Situations (iSS) is a
questionnaire that can be used to asses anxiety of children in response to daily situations.
Aim
To test the psychometric properties of the iSS and to test its predictive value for assessing
dental anxiety.

Part one

Methods
Parents of 344 children filled out the iSS and 343 parents filled out the CfSS-DS on behalf of
their child. responses were subjected to factor analyses and psychometric properties were
assessed. multiple stepwise regression analysis was performed to assess predictive validity
for the CfSS-DS.
Results
A three-factor structure was found, with a total explained variance of 53.8% of the iSS. The
factors could be labelled as “daily nurturance”, “invasive experiences” and “new things”.
regression analysis showed that approximately 30% of the variance in CfSS-DS score can
be explained by the factors “new things” and “invasive experiences”.
Conclusion
The iSS might be a valuable instrument in the assessment of dental anxiety in young children
without dental experience.
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Introduction

Dental anxiety is a common phenomenon in children and can lead to dental behaviour
management problems (DBmPs), which is the most common reason for failure of treatment of
young children [Pine et al., 2004; mcQuistan et al., 2006; Jensma & Veerkamp, 2008]. The
aetiology of dental anxiety is multifactorial [rachman, 1977; King & ollendick, 1989; milgrom
et al., 1995; Townend et al., 2000]. in the dental situation, DBmPs could be mistaken for dental
anxiety. Dental anxiety and DBmP are closely related and are frequently seen together in the
same child. This can be confusing and an adequate assessment of the child’s dental anxiety
before treatment is started will enable the dentist to adapt this treatment to the child’s needs.
Anxiety can be assessed using behaviour observations or by using questionnaires. When
using observational techniques, it is very difficult to recognize dental anxiety and distinguish
it from, for example, pain or movement of the child. Also, observational techniques are very
time consuming. Therefore, in a research situation it is easier to use questionnaires for the
assessment of dental anxiety. in the research on child dental anxiety, the Child fear Survey
Schedule Dental Subscale (CfSS-DS) is widely used [Cuthbert & melamed, 1982; ten Berge
et al., 1998; Chhabra et al., 2012; rantavuori et al., 2012; Salem et al., 2012]. This 15-item
questionnaire contains questions on general medical situations (for example “how anxious is
your child for doctors”, “how anxious is your child about having to go to the hospital”) and
items that are dentist specific (for example “how anxious is your child for dentist”, ”how anxious
is your child for having to open his mouth”).
Young children do not have the cognitive capacity to fill out a questionnaire on their own.
Therefore, for the assessment of dental anxiety in these children, the report of their parents is
used. The majority of parents are adequate reporters of their child’s dental anxiety [Klingberg,
1994; Krikken et al., 2012]. The CfSS-DS consists of various dentist specific items. most of
the three to six year old children lack any dental experience. Therefore, the dentist items of
the CfSS-DS are difficult to fill out for their parents, thereby weakening the outcome of the
proxy report. The use of a structured questionnaire based on day-to-day stressful situations
may give the dentist an idea of how the child might react to the new event of dental treatment.
This assessment also might help the dentist to identify the children that are at risk of becoming
dentally anxious. for this reason the inventory of Stressful Situations was constructed based
on structured interviews about daily stressful situations with mothers of children who were
referred for dental treatment [van hooft et al., 1998; Klaassen et al., 2002]. The aim of the
current study is to test the psychometric properties of the inventory of Stressful Situations and
to test its predictive value for assessing dental anxiety.
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Materials and methods

Subjects and procedure
This study was conducted among 658 newly referred child patients and their parents of
three secondary paediatric dental care clinics in Amsterdam and haarlem, the Netherlands.
All children were referred to these clinics by their family dentist because of their young age,
dental developmental disturbances, behaviour management problems, dental anxiety, or a
combination of these reasons. The Dental Subscale of the Child fear Survey Schedule (CfSSDS) and the inventory of Stressful Situations (iSS) were filled out by parents at home as a
routine before the first intake session at the clinics. The parents were informed about the study
and were asked permission to use their questionnaires for the present study.

Part one

Measures
Dental anxiety was measured using the Dutch version of the Dental Subscale of the Child
fear Survey Schedule (CfSS-DS), a questionnaire with sufficient validity and reliability
[Aartman, 1998; ten Berge et al., 1998]. it consists of 15 items to be answered on a 5-point
scale ranging from 1 (not afraid at all) to 5 (very afraid), which are summed for a total score
(range 15-75). The test includes an additional item where parents are asked to rate their own
level of dental fear on the same 5-point scale. research has resulted in the following
classification of scores for Dutch children: a non-clinical range (not anxious, scores below
32), a borderline range (potentially anxious, scores between 32 and 39) and a clinical range
(very anxious, scores of 39 and higher) [ten Berge et al., 1998].
Anxiety of children for daily stressful situations was assessed using the inventory of
Stressful Situations (iSS). This questionnaire was constructed after approximately 100
structured interviews with parents whose children were referred to a centre for special dental
care [van hooft et al., 1998]. The parents were asked to answer the question: “Which daily
situations are frightening or stressful for your toddler?”. The answers were collected in a long
list and reduced to a short list based on frequency. This was the basis for the iSS (figure 1).
Each question was scored using the same 5-points scale as was used in the CfSS-DS, with
1 (not afraid at all) to 5 (very afraid), resulting in a total score that ranges from 16 to 90.

Data analysis
Exploratory factor analysis was performed in order to analyze response patterns, and
varimax rotation was performed to investigate whether more specific response patterns were
present. Standard psychometric characteristics of the iSS were assessed. The independentsamples t-test was used to compare mean scores and the Wilcoxon signed rank test was
used to compare dependent measurements of ordinal variables. The Pearson correlation
coefficient was used as a measure of linear association, and multiple stepwise regression
analysis was performed to assess predictive validity.
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How anxious is your child about..
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

first time going to school
Doctors
injections
Cutting hair
Washing hair
Cutting nails
Water
New things
insects
Swallowing pills
Getting nose drops
Tapping blood
Sleeping over
Showering
Getting a suppository
Sudden noise
Figure 1. An overview of the iSS items and the answer scale
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Results

Descriptive statistics
Children aged 3-8 years old were included in the study. These were 83.3% of the newly
referred children (N=584). Children younger than 3 years old were excluded, because most
of their parents were not able to fill out the questionnaires completely. Children older than 8
years old are mostly referred because of specific psychological problems. for that reason,
these children were also excluded. The CfSS-DS was returned by parents of 568 children
and the iSS by parents of 508 children. only questionnaires that were filled out completely
were used in the analysis. This included 343 CfSS-DS questionnaires, 307 iSS questionnaires,
and 229 iSS/CfSS-DS pairs. mean ages and mean scores on CfSS-DS and iSS are presented
in Table 1. No differences in these variables were found between boys and girls. The internal
consistency of the CfSS and iSS proved to be adequate. Cronbach’s alpha was 0.93 for the
CfSS-DS and 0.86 for the iSS.

Initial analysis
A significant correlation was found between the CfSS-DS and iSS (Pearson r=0.65,
p<0.01). Two items of the iSS questionnaire were the same as in the CfSS-DS questionnaire.
Although the questions “how anxious is your child about doctors” of the CfSS-DS and the iSS
were identical, the correlation between them was not perfect. only strong correlation was
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found between them (Spearman r=0.78, p<0.01). This was also found for the item “how anxious
is your child about injections” (Spearman r=0.84, p<0.01). on average, scores for “doctors”
was significantly higher when filled out in the CfSS (Z=-2.47, p=0.01, 1.99 vs 1.92) compared
to the iSS. Also, on average, the item score for “injections” was significantly higher when filled
in the CfSS (Z=-3.03, p<0.01, 3.14 vs 3.02). After excluding these two items (“how afraid is
your child about doctors”, and “how afraid is your child about injections”), the correlation
between the CfSS-DS and iSS was lower, but still significant (Pearson r=0.58, p<0.01). After
removing these two items, Cronbach’s alpha for the iSS was 0.83.
Table 1. mean scores and standard deviations for age in months, CfSS-DS-scores and iSS-scores.

Boys
N
323
189
167

Part one

Age
CfSS-DS
iSS
iSS subscores:
Daily nurturance
269
invasive experiences 216
New things.
221

mean
62.33
34.88
29.81
7.09
10.27
4.93

Girls
N
261
154
140

SD
16.39
11.95
8.64
2.95
3.72
1.97

217
186
202

mean
62.50
34.89
28.74

SD
16.02
12.31
8.63

6.35
10.03
4.67

2.16
3.78
1.82

Total
N
584
343
307
486
402
423

mean
62.41
34.89
29.32
6.76
10.16
4.81

SD
16.21
12.09
8.64
2.65
3.74
1.90

Age, age of the children presented in months; CfSS-DS, Child fear Survey Schedule; iSS, inventory of stressful
situations.

The iSS was filled out by parents of 508 children. only 60% of the questionnaires (N=307)
were filled out completely. An overview of the number of missing answers on each question
is given in Table 2. Considering that more than 20% of the parents did not fill out question 12
(“how afraid is your child of tapping blood”), this item was also excluded from further analysis,
resulting in a total of 344 completely filled out iSS questionnaires. Cronbach’s alpha after item
reduction was 0.83. The correlation between the iSS and the CfSS-DS after item reduction
was still significant (Pearson r=0.51, p<0.01).

Table 2. overview of the number of missing values on the iSS items.

iSS
1 2 3 4
missing
25 10 25 13
iSS, inventory of stressful situations.

5
2

6
1

7
5

8
22

9
18

10
53

11
38

12 13
112 48

14
3

15
25

16
8

Factor analysis of the ISS
To assess the psychometric properties of the iSS, an exploratory factor analysis was
performed on the 13 item version of the iSS. This yielded three factors with eigenvalues above
1: 4.42, 1.41 and 1.16 respectively. on the first factor, explaining 34% of the variance, all items
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loaded substantially. only two items had loadings <0.5. The factor analysis pattern after varimax
rotation is shown in Table 3.
Table 3. rotated iSS factor matrix.

ISS
Factor I
2.69
20.7
0.198

Eigenvalue
% total scale variance
1 first time going to school
0.583
4 Cutting hair
0.779
5 Washing hair
0.682
6 Cutting mails
0.728
7 Water
8 New things
0.082
9 insects
-0.002
10 Swallowing pills
0.226
11 Getting nose drops
0.323
13 Sleeping over
0.157
0.676
14 Showering
15 Getting a suppository
0.221
16 Sudden noise
0.121
iSS, inventory of Stressful Situations
Strong factor loadings are printed in bold type.

Factor II
2.43
18.7
-0.011
0.123
0.209
0.167
0.052
0.248
0.724
0.661
0.672

0.335
0.206

0.635
0.556

Factor III
1.87
14.4
0.818

0.284
0.130
0.127
0.136

0.756

-0.055
0.210
0.172
0.531

-0.022
0.163
0.330

Again three factors with eigenvalues above 1.0 were found. These three factors accounted
for 53.8% of the total scale variance. factor i, accounting for 21% of variance, consists of 5
items. This factor will be labelled “daily nurturance”, because it contains items that describe
events that take place at home, such as “washing hair” and “cutting nails”. factor ii will be
labelled “invasive experiences” and accounts for 19% of the variance, consisting of 5 items
relating to invasive procedures, such as “insects” and “getting nose drops”. factor iii,
accounting for 14% of the variance, consists of only 3 items related to new experiences, such
as “new things” and “sleeping” over and will be labelled “new things”. The scores on the items
that load primarily on one factor (see Table 3) were summed for subscale scores. The internal
consistency of these subscales were, given the limited number of items in each scale, in an
acceptable range. Cronbach’s alpha was 0.75 for “daily nurturance”, 0.74 for “invasive
experiences” and 0.64 for “new things”. Boys scored significantly higher on the subscale daily
nurturance, t(484)=3.12, p=0.002. No differences between boys and girls were found on the
other two subscales.

Regression analysis
A regression analysis was conducted to predict the CfSS-DS score, using sex, age and
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the three subscale scores of the iSS as predictors. results showed that the model was
statistically significant and explained 30.3% of the variance, f(2,247)=53.8, p<0.01. The
second subscale “invasive experiences” and third subscale “new things” of the iSS contributed
significantly to the regression equation (Table 4). The variables sex, age and the iSS subscale
“daily nurturance” did not significantly contribute to this regression equation.
Table 4. multiple stepwise regression analysis with CfSS-DS score as criterion.

Step
1
2

r
0.54
0.55

r2
0.29
0.30

β

0.54
0.45
0.16

SE
10.24
10.24
10.14

p
0.00
0.00
0.01

t
9.98
7.14
2.47

Predictor
invasive experiences
invasive experiences
New things

Part one

r, multiple correlation; r2, percentage explained variance on criterion; β, standard b coefficient; SE, standard
error estimate; p, significance of coefficient.

Discussion

The aim of this study was to test the psychometric properties of the inventory of Stressful
Situations and to test whether it can be used to predict dental anxiety. The items “doctors”
and “injections” were present in both the CfSS-DS and the iSS. Leaving these items in the
iSS would increase the correlation (and explained variance) between iSS and CfSS-DS, not
as a result of a strong conceptual association, but simply because both questionnaires contain
the same items. Therefore, these items were removed for subsequent analysis. The number
of missing responses for another item (tapping blood) was quite large. This item was also
excluded because the vast majority of parents were not able to answer that item, rendering it
useless. Apparently, the majority of these young healthy children never experienced this the
procedure of tapping blood. factor analysis of the answers to the remaining 13 items of the
iSS resulted in three clear factors. The first factor is related to several aspects of daily home
care and may be described as “daily nurturance”, such as “washing hair” and “cutting nails”.
The second factor is related to things that can threaten the child’s integrity and may be defined
as “invasive experiences”, such as “swallowing pills” and “insects”. The third factor consists
of items that can be described as “new things”, such as “first time going to school” and
“sleeping over”. multiple regression analysis showed that the subscales “invasive experiences”
and “new things” together account for 30.3% of the variance in CfSS-DS score. The subscale
“daily nurturance” did not add to the equation.
The subscales of the iSS found in this study consist only of 3 or 5 items, which is insufficient
for adequate (i.e. reliable and valid) measurement. however, the Cronbach’s alphas of the
three subscales were, given the limited number of items, in an acceptable range. Generalising
more items, related to the content of these subscales will certainly improve internal consistency,
and possibly also the value of the iSS in predicting dental anxiety. The first factor, which was
labelled “daily nurturance” explained most of the variance of iSS scores, but did not significantly
contribute to the regression equation. Based on the character of the items in this factor, one
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might expect that this subscale would be a predictor for dental anxiety. That is, all these items
concern compulsory activities at home and involve some kind of control issue. it may be
obvious that having to undergo dental treatment is a comparable situation.
Children younger than 3 years old and children older than 8 years old were excluded from
this study. Children younger than 3 years old were excluded because most parents of these
children were unable to fill out most of the CfSS-DS and iSS items, because most children
have not experienced things like “first time going to school” (iSS) and “having the nurse clean
your teeth” (CfSS-DS) yet. Also, for the treatment of these young children, most times sedative
techniques are used, rather than behaviour guidance strategies. As such, the prediction of
the dental anxiety of these children will not be of much importance. The majority of the children
above 8 years old were referred because of specific psychological problems, such as needle
phobia or severe dental phobia. These children were excluded from the study, because
children of this age are able to fill out a questionnaire themselves.
many questionnaires were not completely filled out and could not be used in the analysis.
The questionnaires were filled out by parents at home prior to the first visit at the clinic. As
such, the questionnaires were not checked, so parents could easily skip a question when they
did not know an answer, or did not understand the question. moreover, in the present sample,
a majority of the children were from non-western cultural background and a large number of
their parents lacked sufficient knowledge of the Dutch language to fill out the questionnaires.
Adding to this, many parents in this sample were illiterate or not able to read or write in Dutch.
The questions “how afraid is your child about doctors” and “how afraid is your child about
injections” scored significantly higher when it was answered in the CfSS-DS than in the iSS.
Possibly, these two items scored higher in the CfSS-DS, because parents feel that it is more
important in that context. Also the tendency for higher scores on the other items of the CfSSDS might have increased the scores.
With the present version of the iSS, about 30 percent of variance on CfSS-DS scores
could be explained, which is promising as knowledge of a child’s dental anxiety prior to
treatment is valuable. To improve the internal consistency, reliability and predictive value of
the iSS subscales, items should be generated that correspond to the content of the subscales
found in the present study. This will increase the range of the subscales, create more dispersion
in the data, and can possibly improve the predictive power of the iSS. Given the non-response
and non-representativeness of the present sample for the population of Dutch children, the
best approach would be to generate additional items and to add these to the 16 items
described in the present study. This new version of the iSS could then be tested in a different
sample. By doing so, it can be assessed whether the present findings can be reproduced,
whether the new items add to the robustness of the subscales found and if this results in
improved predictive power for the iSS subscales with respect to dental anxiety and behaviour
management problems.
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Abstract

Background
Little research has been done so far to assess the influence of parental rearing on dental
anxiety and dental behaviour management problems. in the present study, the Child rearing
Practices report (CrPr) is used in a clinical child dental population to assess its factor
structure and psychometric properties as a basis for future research.

Methods
A total of 307 parents filled out the CrPr questionnaire. responses were factor analyzed and
psychometric properties were assessed.

Part one

Results
Although the expected two-factor structure (Nurturance and restrictiveness) was found,
explained variance was insufficient (22.8%), the majority of items did not load on the intended
factor and item-intercorrelations were not in an acceptable range. Therefore, it was decided
to refine the scales. factor analysis on these selected items resulted in a clear two-factor
structure, with all items loading on the intended factor and an explained variance of 45.8%.
items were selected that constitute a psychometrically sound instrument.
Conclusion
The results of this study suggest that the CrPr can be used in a shorter version. more research
needs to be done to assess whether this new shorter questionnaire is consistent among
different samples and therefore functions better than the original 40-item questionnaire.
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Introduction

Child dental anxiety is of major concern in paediatric dentistry. Lots of investigations are
done to explain its aetiology, prevalence and treatment [de Jongh et al., 1995; Klingberg et
al., 1995; ten Berge et al., 2002]. Children show their distress in the dental situation by averse
behaviour, which can sometimes lead to problems in its management. Behaviour management
problems are the main reason for referring children to a paediatric dentist [ten Berge et al.,
1999]. Possible referral depends on lots of basic factors, like the availability of an address to
refer to, e.g. a special dental care clinic, but also the opinion and attitudes of the parents play
a significant role. Though the relation is often put forward and suggested in articles [hardy et
al., 1993], little research is done on the influence of parental rearing on the behaviour and
level of anxiety children display during dental treatment. if a (negative) relation does exist, it
would be beneficial to train parents how to prepare their children for dental treatment. This
could prevent dental anxiety, thereby reducing the child’s aversive behaviour, the frequency
of behaviour management problems and ultimately, promote dental health in general.
one questionnaire that is often used to assess parental rearing is the Child rearing
Practices report (CrPr) based on work by Block [1965]. The original CrPr consists of 91
socialization-relevant statements that are administered in a Q-sort format with a forced-choice,
seven-step distribution [Block, 1965]. in this method, parents are first asked to sort the
statements into three categories “descriptive”, “not sure” and “undescriptive”. Secondly they
are asked to select the most descriptive statements from the “descriptive” pile and the most
undescriptive from the “undescriptive” pile, and so on till all statements are divided into seven
categories. Although the Q-sort format has certain advantages (e.g., it minimizes the response
set and it could be refreshing to use for some subjects) it also has some disadvantages. for
instance, it is time-consuming, and the instructions are not easily understood by some subjects.
in addition, Block et al. [1981] showed that, when factor analysis is applied to the 91 items,
between 28 and 33 factors are found. obviously, this concerns too many specific scales, with
a moderate to low reliability. Sometimes, because a general and more robust measure is
needed, attempts have been made to reduce the number of factors.
rickel and Biasatti [1982] wanted to produce a less time-consuming, and less cumbersome
to administer, version of the CrPr, and to derive a more general and meaningful scoring
strategy based on a smaller number of factors. They used a questionnaire version to compare
to the original Q-sort format of the CrPr. The authors used three different samples representing
a wide range of socioeconomic level and race. responses from the first sample were factor
analyzed, resulting in a two-factor solution (nurturance and restrictiveness, 40 items, based
on a scree plot and factor loadings > 0.40). Based on this two-factor solution, Cronbach’s
alpha was calculated for the other two samples. The outcome of this calculation served to
“establish reliability and generalizability of the two factor solution”. however, the study needs
to be criticized on a number of aspects. first of all, calculating and comparing Cronbach’s
alpha in different samples is by no means evidence of the stability of the factor structure found.
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in addition, the authors report that results remained the same regardless of the format used
(questionnaire or Q-sort) and that this “indicates generalizability of the results”. Although alpha
was comparable for sample 1 and 2 (0.85 and 0.84 vs. 0.82 and 0.82), it seemed not quite
the same for the third sample (0.61 and 0.73). The latter may be related to the different samples
used. The first sample consisted of 211 undergraduates, “many of whom were parents”.
Unfortunately, it remains unclear how many were actual parents. The second sample consisted
of 95 parents attending a parental training sessions (which could limit generalizability), while
the third sample consisted of 150 undergraduate psychology students. in other words, the
initial factor structure was derived from a sample of students of whom “many” were parents.
Next, this structure was tested by calculating alpha in a sample of “normal” parents and
undergraduate students. it may be clear that if a subject is not a parent, the instrument
measures ideas about parental rearing (rather than actual parental rearing), that need not
relate to the real world of parenting. To conclude, it is unclear how the two factors relate to
the original Block CrPr [Block, 1965].
The generalizability of the two factor solution was examined by Dekovic et al. [1991]. They
used a large representative sample and found comparable internal consistencies (Cronbach’s
alpha =0.83 and 0.74 resp.) as rickel and Biasatti [1982]. The two-factor solution, however,
only explained 24.0% of the variance for both factors together, with some items loading less
than 0.40 [Dekovic et al., 1991]. The level of explained variance is low, especially for two
factors, and implies that the instrument does measure more error than latent trait (parental
rearing). Next, the authors performed a confirmatory factor analyses (CfA) on the 40 items
and concluded that “This result suggests that this two-factor structure adequately represents
the data in our sample”. however, at first the model did not fit at all. only after removing the
error covariance constraints the Chi2 shows an adequate fit (freeing all constraints for the
error covariance is very uncommon). The fit indices, however, indicate a non-adequate fit. So,
although the factor structure was replicated in a different sample, results are not very
convincing.
To summarize, these results suggest that the 40-item CrPr measures more error than
latent trait. it may be clear that measurement error may obscure associations (for instance
between factor scores and observed behaviour) or group differences (mean scores between
different samples of children). Since the CrPr has a proven track record on parents child
rearing research it might be useful for studying the role of the parental rearing style in relation
to child dental anxiety and associated behaviour management problems. however, given the
mediocre psychometric properties described above, it is necessary to assess how the
instrument behaves in a Dutch sample of children, in terms of factor structure and psychometric
properties, and to explore whether the instrument can be refined. The aim of this study
therefore, is to use the CrPr in a clinical child dental population and assess its factor structure
and psychometric properties as a basis for future research.
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Materials and Methods

Participants
Participants were parents of 335 children referred to one of the Amsterdam special care
dental clinics (ACTA, Centre for Special Dental Care), and a private secondary child dental
clinic. During the initial assessment session of these children, the parents were informed about
the study by a letter and were asked to participate. Participation was voluntarily and not
conditional to treatment. This study was approved by the medical ethical committee of the
free University of Amsterdam (ref. 06/164).

Questionnaires
Parental rearing was assessed using the Child rearing Practices report [Block, 1965]
which was transformed into a questionnaire by rickel and Biasatti (1982). This instrument
consists of 40 items rated on a 5-point scale ranging from 1 ´totally disagree´ to 5 ´totally
agree´ and assesses attitudes, values, goals and behaviours of parents with regard to childrearing. The instrument consists of two subscales. The subscale relates to parenting practices
focusing on control of child behaviour, for example, “i prefer my child not to try things if there
is a chance (s)he might fail” The subscale Nurturance relates to parenting practices focusing
on sharing feelings, for example, “i express my affection by hugging, kissing and holding my
child”. The scale has good validity [Dekovic et al., 1991], reliability [rickel & Biasatti, 1982;
Dekovic et al., 1991] and internal consistency [rickel & Biasatti, 1982], with Cronbach´s alpha´s
of 0.85 and 0.84 for the factor restrictiveness and nurturance respectively. All items were
translated into Dutch by one of our investigators.

Procedure
Parents were asked to fill out the CrPr during the first treatment appointment of their child.
in the Special Dental Care Clinics the absence of the parents during treatment is a part of the
procedure. This provided the opportunity to ask parents to fill out questionnaires while waiting
for their child. Parents of children with known developmental and psychological problems
were excluded from the study. Also parents with insufficient Dutch language skills were
excluded.

Statistical analysis
Exploratory factor analysis was performed to test the latent factor structure of the CrPr.
Pearson’s correlation coefficient was used as a measure of linear association. Cronbach’s
alpha was used as a measure of internal consistency. The independent samples t-test was
used to compare independent mean scores.
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Descriptive statistics
A total of 335 children participated. Twenty eight questionnaires contained missing values
and were left out of the analysis, resulting in 307 subjects. These were 133 girls (mean
age=7.08, SD=2.31) and 168 boys (mean age=7.12, SD=2.40). Two children had no data on
gender, and four others had no data on age. There was no significant difference in mean age
between boys and girls, t(324)=-0.13, p=0.89. The questionnaire was filled out mostly by
mothers (70%) and fathers (20%). No significant difference was found between the subscales
of the fathers and the mothers (Nurturance p=0.10 and restrictiveness p=0.15). mean scores
for the total CrPr scale and the subscales scores are presented in Table 1. Boys and girls
did not differ significantly on the subscales or total score (p-value range=0.12–0.87). The
Pearson correlation between the subscales was non-significant r=-0.10 (N=307, p=0.08),
suggesting two relatively independent factors.
Table 1. mean scores and standard deviations for total and subscale scores.

Boys
Girls
Total
mean
SD
mean
SD
mean
SD
Nurturance
81.0
7.2
82.3
6.5
81.6
6.9
Restrictiveness
62.5
13.3
61.5
14.3
62.1
13.8
Total CRPR
143.5
14.5
143.8
15.0
143.7
14.8
Child rearing Practices report (CrPr) scores for boys and girls. No significant differences for the total scale and
the subscales were found.

Original questionnaire
first, Cronbach’s alpha was calculated for the subscales nurturance (alpha=0.83) and
restrictiveness (alpha=0.86), which appear to be in an acceptable range. inspection of the
item-intercorrelation matrix revealed that some items showed negative correlations with other
items. The mean and range of the item-intercorrelations can be considered inadequate both
for the subscale Nurturance (mean=0.21, range=-0.60–0.59) and for the subscale
restrictiveness (mean=0.21, range=-0.06–0.54).
Next, an exploratory factor analysis was performed on the total questionnaire and the
subscales separately. for the total score, this resulted in a solution of 11 factors with an
Eigenvalue over 1. however, the scree plot suggested 2 factors. The two factors together
explained a modest 28,2% of variance. After rotation (Varimax), the first two factors explained
only 22.8% of variance. only 16 items out of 40 showed their highest factor loading on the
relevant factors. for the subscale Nurturance, 5 factors with an Eigenvalue over 1 were found,
while the scree plot suggested one factor. The first factor explained 27.2% of variance for the
unrotated, and 16.4% for the rotated factor solution. for the subscale restrictiveness, six
factors with an Eigenvalue over 1 were detected, and the scree plot suggested one factor.
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This first factor explained 26.1% of variance for the unrotated, and 22.5% of variance for the
rotated factor solution. Together, these results suggest that the latent two-factor structure is,
although present, not very strong, i.e. there seems to be a lot of unexplained variance, or
noise, in the data.

Item selection
for each subscale, those items were selected that had their highest factor loading on the
relevant factor. for restrictiveness, 9 items with a factor loading >0.50 were selected. for
Nurturance, only 3 items had a factor loading of >0.50. Therefore, 2 additional items were also
selected, with a factor loading below 0.50 (item 1, fl=0.44; item 14, fl=0.40). Next, these
selected items were again analyzed using factor analysis. results are displayed in Table 2
and 3.
Table 2. Exploratory factor analysis on the selected items for restrictiveness.

Restrictiveness
i do not allow my child to get angry with me
i believe in toilet training a child as soon as possible
i believe children should not have secrets for their parents
T teach my child to keep control of his feelings at all times
i think a child should be encouraged to do things better than others
i believe a child should be aware of how much i secrefice for him
i instruct my child not to get dirty when he is playing
i do not want my child to be looked upon as different from others
i do not think that children of different sexes should be allowed to see
each other naked
Total
Alpha=0.83
items of the restrictiveness factor and their loading.

Mean
2.28
2.74
3.50
3.01
2.52
2.29
1.58
2.67
1.84

SD
1.34
1.39
1.35
1.34
1.33
1.41
1.04
1.43
1.29

Factor loading
0.68
0.59
0.63
0.69
0.67
0.77
0.61
0.62
0.61

22.4
7.82
Explained variance = 42.98%

for restrictiveness (Table 2), one factor was found that explained about 43% of variance.
All items showed an excellent loading on this factor. reliability analysis showed that alpha
was 0.83 for this adjusted scale. in addition, mean and range of the item-intercorrelations had
improved, mean=0.36 (range=0.22–0.54).for Nurturance (Table 3), one factor was found that
explained about 47% of variance. All items showed an excellent factor loading on this factor.
Cronbach’s alpha for this adjusted scale was 0.75. Although this is somewhat lower than the
alpha from the original scale (which was 0.83), it should be noted here that the adjusted scale
only consists of a third of the original items. Also for this scale, mean and range of the itemintercorrelations had improved, mean=0.36 (range=0.25–0.60).

Adjusted total scale
To conclude these analyses, the two adjusted subscales were analyzed together. results
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Table 3. Exploratory factor analysis on the selected items for Nurturance.

Nurturance
i respect my child’s opinion and encourage him to express it
i am easygoing and relaxed with my child
i joke and play with my child
my child and i have warm intimate moments together
i encourage my child to talk about his troubles
i find it interesting and educational to be with my child for long periods
Total
Alpha=0.83
items of the Nurturance factor and their loading.

Mean
SD
Factor loading
4.51
0.82
0.62
4.44
0.84
0.61
4.71
0.57
0.78
4.75
0.59
0.78
4.83
0.48
0.65
4.37
0.59
0.67
27.61
2.87
Explained variance = 47.33%

Part one

are displayed in Table 4. factor analysis resulted in a very clear two-factor structure, with all
items loading on the intended factor. The two factors together explained 45.8% of variance.
Pearson correlation between the original and adjusted subscales was 0.84 for Nurturance and
0.92 for restrictiveness.

Discussion

in the present study the CrPr was used in a clinical child dental population to assess its
factor structure and psychometric properties as a basis for future research. responses from
307 parents were analyzed. Cronbach’s alphas were in an acceptable range, but the mean
and range of the item-intercorrelations was poor. factor analyses did result in two factors but
explained variance was low (22.8% for the two factors together) and comparable to results
reported in the literature [Dekovic et al., 1991]. however, this result implies that the CrPr
instrument measures more error than latent trait, which is not preferable. in addition, 24 out of
40 items did not load (i.e. had the highest factor loading) on the intended factor. Therefore, it
was decided to refine the scales. only items that loaded >0.50 on the intended factors were
selected for further analysis. Two additional items were added (fl>0.40) to the nurturance scale
to balance the number of items in both scales. factor analysis on these selected items resulted
in a clear two-factor structure, with all items loading on the intended factor and an explained
variance of 45.8%. The explained variance in our new scale is two times more than of the
original scale, with only one third of the questions. The result is a 15-item instrument with
improved psychometrical properties. however, more research needs to be done to assess
whether the new instrument is consistent among different samples and if it functions better
than the original 40-item questionnaire.
Despite the promising results in this study, some points need to be discussed. in this study
we included only children who were referred to a paediatric dentist because of dental anxiety
and/or behaviour management problems. We suggested earlier that the rearing style of these
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Table 4. Exploratory factor analysis of the selected items.

factors
item
restrictiveness Nurturance
i respect my child’s opinion and encourage him to express it
-0.30
0.58
i am easygoing and relaxed with my child
0.61
i joke and play with my child
0.78
my child and i have warm intimate moments together
0.77
i encourage my child to talk about his troubles
0.65
i find it interesting and educational to be with my child for long periods
0.68
i do not allow my child to get angry with me
0.67
i believe in toilet training a child as soon as possible
0.60
i believe children should not have secrets for their parents
0.65
i teach my child to keep control of his feelings at all times
0.70
i think a child should be encouraged to do things better than others
0.68
i believe a child should be aware of how much i secrefice for him
0.76
i instruct my child not to get dirty when he is playing
0.58
-0.22
i do not want my child to be looked upon as different from others
0.60
i do not think that children of different sexes should be allowed to see 0.62
each other naked
Variance
26.3%
29.5%
After item selection, the two factors Nurturance and restrictiveness explained 45.8% of variance (only factor
loadings > 0.20 are displayed.

3

parents might differ from the rearing style of children without those dental problems. Although
we were not able to show this difference in our first study [Krikken & Veerkamp, 2008] we
cannot exclude that the factor structure is somewhat influenced by the sample chosen. most
questionnaires (70%) were filled out by the mother of the child, whereas another 20% was
filled out by the father. The remaining questionnaires were filled out by another relative of the
child (mostly grandparents). from the literature little is known about the difference in answering
between mothers and fathers. however parental agreement on the CrPr was significantly
related to the quality of psychological functioning in boys and girls from 3-7 years of age
[Block et al., 1981].
The mean item scores for the Nurturance factor are all very high (>3.9). Therefore the
overall spread is low. it seems that all parents agree with the items in this factor. All parents
care for their child, spent warm moments with them and play with their children. So this factor
does not differentiate well between parents (if parents do differ on these items). The items
might be especially sensitive to social desirability (i.e., the subject’s tendency to choose the
answers that would present them in a favourable way). further research should focus on other
questions which better define Nurturance.
By rigorously reducing items in a questionnaire, care should be taken not to diminish the
face-validity of the test. This study did not aim to make a new CrPr version. however it

53

Chapter 3

Part one

suggests that more research should be done to assess whether the CrPr can be improved
and to see if we can reproduce the results and whether their clinical validity can be assessed.
This improvement might be valuable as the CrPr has a proven track record. it has been
used to examine the stability of parental child-rearing attitudes across time [roberts et al.,
1984; mcNally et al., 1991]. The CrPr also has been used to examine several issues: the
relationship between parent-reported child-rearing practices during early childhood and
adolescent self-esteem, their intelligence, their aspects of moral judgment, ego-control and
resiliency [Vaughn et al., 1988]; adolescent drug use [Block et al., 1988] and adolescent
satisfaction in ice hockey [Juntumaa et al., 2005]. it has also been used cross-sectionally to
examine child-rearing attitudes in physically abusive families [Susman et al., 1985; Tricket &
Susman, 1988]; families with depressed parents [Susman et al., 1985; Stoneman et al., 1989];
and families with children who have cancer [Davies et al., 1991], Sickle Cell Disease [Noll et
al., 1998], Juvenile rheumatoid Arthritis [Gerhardt et al., 2003], clinical anxiety disorders in
childhood [Lindhout et al., 2009] and developmental disabilities [Woolfson & Grant, 2006]. in
addition, considerable coherence had been found between self-report descriptions provided
by mothers and observed parenting behaviours recorded independently [Block, 1980].
To summarize, factor analyses on the sub selection of items resulted in two factors with
good explained variance. These factors can only be used when they have good clinical
usefulness, e.g. the items together are related to either the way parents anticipate or deal with
the child’s dental anxiety or the way the child deals with an aversive situation. The factor
Nurturance consists of items that all deal with love, tenderness and respectful interaction with
children. The items of the factor restrictiveness are more difficult to interpret. They all are very
negative rearing attitudes about what children should do and are not allowed to do.
The results of this study suggest that the CrPr can be used in a shorter version. This
version may be less time consuming to administer and thereby more easy to use in the (second
line) dental practice. however more research should be done to investigate the reproducibility
of our results in other samples and its usefulness in the dental clinic.

Additional comments by the authors

in the present study, a 2-factor structure was found underlying the 40 CrPr items. We
tried to replicate these results on the data collected in chapter 6, but were unable to confirm
the factor structure. This implies that this 2-factor structure is not stable across samples. Given
the fact that the data for chapter 6 was already collected before the factor analysis described
in chapter 2 was performed, we simply used the original questionnaire and the original factors,
Nurturance and restrictiveness, as described by rickel and Biasatti [1982] for any subsequent
analysis.

54

Exploratory Factor Analysis of the CRPR

References

Block J. The Child rearing Practices report. Berkeley: University of California, institute of human
Development 1965.
Block J, Block Jh, and Keyes S. Longitudinally foretelling drug usage in adolescence: early childhood
personality and environmental precursors. Child Dev 1988; 59: 336-355.
Block Jh. The Child-rearing Practices report (CrPr): A set of Q items for the description of parental
socialization attitudes and values. Unpublishes manuscript, University of California, institute of human
Development, Berkeley 1980.
Block Jh, Block J, and morrison A. Parental agreement-disagreement on child-rearing orientations and
gender-related personality correlates in children. Child Dev 1981; 52: 965-974.
Davies Wh, Noll rB, DeStefano L, Bukowski Wm, and Kulkarni r. Differences in the child-rearing practices
of parents of children with cancer and controls: The perspectives of parents and professionals. Journal
of Pediatric Psychology 1991; 16: 295-306.
De Jongh A, muris P, ter horst G, and Duyx mP. Acquisition and maintenance of dental anxiety: the role
of conditioning experiences and cognitive factors. Behav res Ther 1995; 33(2): 205-210.
Dekovic m, Janssens Am, and Gerris Jrm. factor structure and construct validity of the Block Child
rearing Practices report (CrPr). Psychological Assessment 1991; 3(2): 182-187.
Gerhardt CA, Vannatta K, mcKellop Jm, Taylor J, Passo m, reiter-Purtill J, Zeller m, and Noll rB. Brief
report: child-rearing practices of caregivers with and without a child with juvenile rheumatoid arthritis:
perspectives of caregivers and professionals. J Pediatr Psychol 2003; 28(4): 275-279.
hardy Df, Power TG, and Jaedicke S. Examining the relation of parenting to children's coping with everyday
stress. Child Dev 1993; 64(6): 1829-1841.
Juntumaa B, Keskivaara P, and Punamaki rL. Parenting, achievement strategies and satisfaction in ice
hockey. Scand J Psychol 2005; 46(5): 411-420.
Klingberg G, Berggren U, Carlsson SG, and Noren JG. Child dental fear: cause-related factors and clinical
effects. Eur J oral Sci 1995; 103(6): 405-412.
Krikken JB and Veerkamp JS. Child rearing styles, dental anxiety and disruptive behaviour; an exploratory
study. Eur Arch Paediatr Dent 2008; 9(1): 23-28.
Lindhout iE, markus mT, hoogendijk Th, and Boer f. Temperament and parental child-rearing style: unique
contributions to clinical anxiety disorders in childhood. Eur Child Adolesc Psychiatry 2009; 18(7):
439-446.
mcNally S, Eisenberg N, and harris JD. Consistency and change in maternal child-rearing practices and
values: a longitudinal study. Child Dev 1991; 62(1): 190-198.
Noll rB, mcKellop Jm, Vannatta K, and Kalinyak K. Child-rearing practices of primary caregivers of children
with sickle cell disease: the perspective of professionals and caregivers. J Pediatr Psychol 1998;
23(2): 131-140.
rickel AU and Biasatti LL. modification of the Block Child rearing Practices report. Journal of Clinical
Psychology 1982; 38(1): 129-143.
roberts GC, Block Jh, and Block J. Continuity and change in parents' child-rearing practices. Child Dev
1984; 55: 586-597.
Stoneman Z, Brody Gh, and Burke m. marital quality, depression, and inconsistent parenting: relationship
with observed mother-child conflict. American Journal of orthopsychiatry 1989; 59: 105-117.
Susman EJ, Tricket PK, ianotti rJ, hollenbeck BE, and Zahn-Waxler C. Child-rearing patterns in depressed,
abusive, and normal mothers. American Journal of orthopsychiatry 1985; 55: 237-251.
Ten Berge m, Veerkamp JS, and hoogstraten J. The etiology of childhood dental fear: the role of dental
and conditioning experiences. J Anxiety Disord 2002; 16(3): 321-329.

55

3

Chapter 3

Part one

Ten Berge m, Veerkamp JS, hoogstraten J, and Prins PJ. Behavioural and emotional problems in children
referred to a centre for special dental care. Community Dent oral Epidemiol 1999; 27(3): 181-186.
Tricket PK and Susman EJ. Parental perceptions of child-rearing practices in physically abusive and
nonabusive families. Developmental Psychology 1988; 24: 270-276.
Vaughn BE, Block Jh, and Block J. Parental agreement on child rearing during early childhood and the
psychological characteristics of adolescents. Child Dev 1988; 59(4): 1020-1033.
Woolfson L and Grant E. Authoritative parenting and parental stress in parents of pre-school and older
children with developmental disabilities. Child Care health Dev 2006; 32(2): 177-184.

56

Part two

Parental Rearing Style

Chapter 4

Child Rearing Styles, Dental
Anxiety and Disruptive
Behaviour; an Exploratory
Study

JB Krikken
JSJ Veerkamp

European Archives of Paediatric Dentistry 2008; 9(1): 23-8.

Chapter 4

Abstract

Aim:
The aim of the present study was to explore the relation between children’s dental anxiety,
their behaviour during treatment and their parent’s rearing style. Also the parents’ preparation
of the child for dental treatment was related to behaviour and parental rearing style.

Part two

Methods:
The parents of 100 children, referred to a secondary dental care clinic were asked to fill out
the Child rearing Practices report (CrPr), the Child fear Survey Schedule (CfSS) and an
additional questionnaire on child preparation prior to dental treatment on behalf of their child.
four rearing styles were constructed by using the results of the Nurturance and the
restrictiveness domain of the CrPr. Dentists were asked to assess the behaviour of the child
during dental habituation and dental treatment using the Venham scale. The dentists were
unaware of the child’s CfSS score. Parents were not present during actual dental treatment.

Results:
Each child’s dental anxiety was related to their behaviour displayed during dental treatment.
high-anxious children showed more disruptive behaviour than their low-anxious counterparts
did, especially during familiarisation. Parental rearing style was neither related to child dental
anxiety prior to or to behaviour during dental treatment. Parents who used a permissive rearing
style were less likely to tell their children that the dentist will not hurt them compared with
authoritarian parents. Parents with an authoritative rearing style were more convinced that the
behaviour of their child could be managed by the dentist than parents with a permissive and
neglectful rearing style. After their children’s dental rehabilitation parents were less inclined
to accompany their child during treatment.

Conclusions:
Dental anxiety correlated positively with the behaviour displayed during treatment. No relation
was found between parenting style and dental anxiety and behaviour during treatment. Parents
showed more confidence in the child-dentist dyad after the rehabilitation of their child‘s teeth.
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Introduction

Dental treatment may be a stressful situation with a variety of potentially unpleasant stimuli.
Children often show their distress with the dental situation in an aversive behaviour which
sometimes leads to management problems. A wide variety exists in expression and type of
behaviour [Klingberg et al., 1995]. Different pathways for the development of fear have been
described. rachman [1977] has proposed three pathways: directly through direct conditioning
or indirectly via vicarious learning or via modelling. research has provided support for all
pathways, although retrospective research contributes acquisition of dental fear most often
to the first, direct conditioning [Davey, 1989; Liddell, 1990; de Jongh et al., 1995]. Although
the direct conditioning pathway seems most plausible, recent research indicates that objective
dental experiences seem to play a minor role in children’s fear acquisition, and it is suggested
that subjective dental experiences may play a more decisive role [Klingberg et al., 1995; ten
Berge et al., 1998]. in addition clinical support is provided for the latent inhibition theory e.g.
children tend to become less afraid if they had had more non intrusive visits before treatment
visits were done [Davey, 1989; ten Berge et al., 1998].
A relationship between dental anxiety, previous pain experience and the choice of coping
strategy of the child has been reported in earlier studies [Versloot et al., 2004; van meurs et
al., 2005]. it is at least suggested that parents play an important role in teaching their children
to deal with aversive situations [Bush et al., 1986; hardy et al., 1993]. in general family
environment factors such as parental rearing and attachment style contribute to the severity
of anxiety symptoms in children. it is very interesting to study this finding more specifically in
the dental situation [muris, 2000].
Unfortunately little research has been done on the effect of parenting practices on the
behaviour of children during dental treatment [ten Berge et al., 1998]. research is mostly
limited to the effect of parental presence and behaviour during dental procedures reporting
different conclusions about the benefits of the presence of parents [fenlon et al., 1993; marzo
et al., 2003]. most children are referred to secondary dental care clinics for behaviour
management problems. Problem behaviour seems not to influence the treatment content, but
does influence the management techniques. Children showing more serious behaviour
problems are more often treated using relative analgesia (rA) than using only management
techniques [Goumans et al., 2004].
Different child rearing practices are reported to be associated with different child behaviour
attitudes. for instance muris et al. [1996] found no association between parental rearing
practices and fearfulness and internalizing problem behaviour. on the other hand he found a
positive association between negative rearing practises and externalizing problem behaviour.
Different parenting styles can be distinguished. Authoritative parenting emphasizes
parental control within an ethos of warm, responsive parenting that explains reasons, values
the child as an individual and aims to encourage the child toward independence. Authoritarian
parenting is controlling, values obedience to set standards, favours punishment and
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is less warm than authoritative. Permissive parenting is where the parent lacks control,
makes few demands on the child, but is warm, and rejecting-Neglecting parenting is neither
controlling, permissive, nor warm [Baumrind, 1971].
The aim of this study was to examine the relationship between self-reported parenting
style, parent’s assessment of their child’s dental fear, and dentists’ assessment of the child’s
behaviour during dental treatment. in addition the way the parents prepared their children
prior to dental treatment was assessed, hypothesising that permissive and rejecting-neglecting
parents would tend to prepare children in a less supportive way so causing their child to act
more disruptively during dental treatment.

Materials and methods

Part two

Subjects and procedure
This study was conducted among 100 children (50 girls) aged between 4-12 years. The
random sample was drawn from children referred to the Centre for Special Dental Care in
Amsterdam (SBT) or the department paediatric dentistry at ACTA by their family-dentist due
to Dental Behaviour management Problems (DBmPs) or straightforward dental anxiety. only
written referrals were accepted for treatment.
During the initial assessment session of these children, the parents were informed about
the study by a letter and were asked to participate. Participation was fully voluntarily and not
conditional to treatment. This study was approved by the medical ethical committee of the
free University of Amsterdam (ref. 06/164).
Parents were asked to fill out a questionnaire about their child rearing practices and some
additional questions on preparation for dental treatment. The questionnaires were completed
while waiting for their child during the habituation session (a session prior to treatment,
reintroducing dentistry to the child). Parents did not accompany their child during treatment
as a standard procedure in both dental care clinics. The CfSS-DS was routinely used to assess
child dental fear and kept in the patient records. The dentists were asked to rate the average
child behaviour and the most anxious behaviour using the Venham scale of the habituation
session and the first three treatments according to a fixed protocol [Veerkamp et al., 1995].
Parents were asked to fill out the questionnaire about their preparation again after the final
treatment.

Measures
CFSS-DS. The CfSS-DS is a questionnaire to assess dental anxiety with known validity
and reliability [Aartman et al., 1998; Klaassen et al., 2002]. it consists of 15 items to be
answered on a 5-point Likert-type scale from 1)”not afraid at all” to 5) “very afraid”. Total scores
range from 15 to 75. Parents have been found to be well able to assess their child’s level of
dental fear by using the CfSS-DS [Klingberg, 1994; milgrom et al., 1994]. Children scoring in
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the “non-clinical range” (scores below 32) generally are non- or low fearful, and are expected
not to cause problems during treatment. Children scoring in the “borderline range” (scores
between 32 and 39) may either be at risk of becoming fearful or possible already suffering
from some degree of dental fear, but their behaviour may also depend on other factors such
as treatment circumstances or child temperament. Children scoring in the “clinical range”
(scores of 39 and higher) are considered to be highly fearful, and regular treatment is often
more difficult as a result of disruptive behaviour [ten Berge et al., 1998]. All parents were
asked to rate their own level of dental fear on the same 5-point Likert type scale.
Venham scale. The Venham scale is a Likert type behaviour rating scale ranging from 0)
“relaxed” to 5) “out of contact” (fig 1) [Venham et al., 1980]. The scale has known validity and
reliability [Veerkamp et al., 1995; Aartman et al., 1998]. initially developed for preschool children
the scale proved to work very well after minor modifications [Veerkamp et al., 1991]. The
anxiety and behaviour section were merged based on their high internal correlations [Veerkamp
et al., 1995]. Because not all children were treated in an equal number of sessions, the Venham
scores of only the first three treatment sessions were used in the analyses (i.e. the habituation
and the first and second treatment session). The mean and highest Venham scores of the
habituation session and the first and second treatment appointment were added (totmeanVen
and tothighVen).
0 = relaxed:
1 = uneasy:

smiling, willing, able to converse, displays behaviour desired by the dentist
concerned, may protest briefly to indicate discomfort, hands remain down or partially
raised. Tense facial expression, ‘high chest’. Capable of cooperating
2 = tense:
tone of voice, questions and answers reflect anxiety. During stressful procedure, verbal
protest, crying, hands tense and raised, but not interfering very much. Protest more
distraction and troublesome. Child still complies with request to cooperate
3 = reluctant:
pronounced verbal protest, crying. Using hands to try to stop procedure. Treatment
proceeds with difficulty
4 = interference:
general crying, body movements sometimes needing physical restraint. Protest disrupts
procedure.
5 = out of contact:
hard loud crying, swearing, screaming. Unable to listen, trying to escape. Physical
restraint required
Figure 1. Venham scale and description of types of behaviour in the dental setting

Child Rearing Practices Report (CRPR). in the present study, a 40-item questionnaire
version of the Child rearing Practices report (CrPr) was used [rickel & Biasatti, 1982;
Dekovic et al., 1991]. factor analysis showed that the CrPr can be used in this shorter form,
(with scales restrictiveness and Nurturance) instead of its longer 91 items precursor. The
subjects can be assigned a score on these dimensions by computing a subject’s mean score
on items of the scales. All items were translated into Dutch by one of our investigators and
translated back by a native speaker to ensure reliability. The 40-item Likert-scale version yields
two factors: restrictiveness, which relates to parenting practices focusing on control of child
behaviour, for example, “i prefer my child not to try things if there is a chance (s)he might fail”;
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and Nurturance, related to parenting practises focusing on sharing feelings, for example, “i
express my affection by hugging, kissing and holding my child” [rickel & Biasatti, 1982].
Baumrind’s [1971] four parenting styles which examine each individual’s combination of
restrictiveness and Nurturance practices together were derived from CPrP data using reitman
and Gross’s [1997] method in which restrictiveness and Nurturance scores were classified
as high or low using a median split. Authoritative parenting style is high on restrictiveness
and high on Nurturance; Authoritarian parenting is high on restrictiveness but low on
Nurturance; Permissive parenting is low on restrictiveness but high on Nurturance and
Neglectful parenting is low on restrictiveness, and low on Nurturance [Woolfson & Grant,
2006] (fig 2).
Figure 2. Diagram illustrating parental rearing styles

determined by nurturance and restrictiveness factor.

Child preparation. There were 17 questions added to investigate each parent’s preparation
style of the child before dental treatment (fig. 3). Parents were asked about what they told
their child, if they felt comfortable accompanying their child and if they expected their child to
behave cooperatively during treatment.

Data analysis.
mann-Whitney-U tests were used to compare the behaviour of high and low-anxious
children. Differences in anxiety between the four rearing style groups were analysed using a
one way ANoVA test. Kruskall-Wallis tests were used to compare the behaviour during
treatment of the child rearing styles and to analyse differences in preparation. A Wilcoxon
signed rank test was conducted to compare parents’ opinion about preparation before and
after treatment of their children. relations between dental anxiety and child rearing profiles
and between anxiety of the parent and the child were correlated using Spearman‘s rank
correlation test.
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false
true
How do you prepare your child for a visit to the dentist?
○ ○ ○ ○ ○
1 i give every possible information
○ ○ ○ ○ ○
2 i tell him/her about the visit at the last moment
○ ○ ○ ○ ○
3 i promise something special afterwards
○ ○ ○ ○ ○
4 i tell my child the dentist will not hurt him/her
○ ○ ○ ○ ○
5 i am more careful and nice to my child
Preceding dental treatment:
○ ○ ○ ○ ○
6 i am well able to accompany my child when s/he feels distressed
○ ○ ○ ○ ○
7 i am capable to prepare my child
○ ○ ○ ○ ○
8 i am nervous
○ ○ ○ ○ ○
9 i told my child as little as possible
○ ○ ○ ○ ○
10 i feel relieved when the dentist takes over
○ ○ ○ ○ ○
11 my child needs a lot of support
During dental treatment:
○ ○ ○ ○ ○
12 i am able to accompany my child when s/he feels distressed
○ ○ ○ ○ ○
13 i expect my child can be managed by the dentist
○ ○ ○ ○ ○
14 i would rather accompany my child
○ ○ ○ ○ ○
15 it is better i am not accompanying my child
○ ○ ○ ○ ○
16 my child would be better treatable when i am accompanying
○ ○ ○ ○
17 it is clear to me why the dentist prefers to treat my child without me ○
Figure 3. Additional questions about parent’s preparation style used in a Dutch paediatric dentistry study on
parental attitudes and rearing practices.

Results

Participants
The research population finally consisted of 75 children (26 girls (mean age 76 months
(SD: 24.8). of the questionnaires 96% were filled in by one of the parents (71% mothers).
reasons for not participating were parents’ too limited knowledge of the Dutch language, the
child was planned to be treated under general anaesthesia, the child had other problems than
dental (depression, personality problems), did not return or the accompanying adult simply
did not want to participate.
Measurements
Dental anxiety did correlate with the behaviour displayed during treatment; high-anxious
children (hAC) scored significantly higher than low-anxious children (LAC) both on the mean
Venham and the Venham peak score (mann-Whitney U p=0.03 and p<0.01 res.). further study
on the effects per session found that this difference was in both scores mainly caused by the
behaviour during the habituation session. The average CfSS scores were 37.9, (girls 35.6
and boys 39.1, difference n.s.), range 16-70. Boys and girls did not differ in mean and highest
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Venham scores over the first three appointments (meanVen 2.3 and highVen 4.6).
No differences in anxiety (CfSS-score) between the four rearing style groups were found
(ANoVA, p=0.99). Also no difference was found between the child rearing style and the child
behaviour during the total treatment (totmeanVen) and the most anxiety provoking moment
(tothighVen) (Kruskal-Wallis p=0.40 and p=0.378). Child dental anxiety did not correlate with
the child rearing profiles (Spearman, restrictiveness-CfSS: p=0.79, Nurturance- CfSS:
p=0.79).
Dental anxiety was not related to mother’s anticipatory nervousness on the proceedings
during treatment. hAC’s did not have more nervous mothers (“Prior to dental treatment i am
nervous”) than LAC’s. Also parents’ dental anxiety was not related to their anticipatory
nervousness. There was, however, a weak positive correlation between the anxiety of the
parent and the child (Spearman, r=0.35, p<0.01).
Differences between the rearing styles were only found on item level: for two questions of
the additional list. Parents with a permissive rearing style were less likely to tell their children
that the dentist will not hurt him/ her (avoidant reassurance) and were less confident that the
behaviour of their child could be managed by the dentist compared with parents with an
authoritarian rearing style. Parents with a permissive and parents with a neglectful rearing
style were less convinced that their child would be manageable than parents with an
authoritative rearing style. (Table 1). in the first column of table 1 the mean scores for the
questions “i tell my child the dentist will not hurt him/her” (a) and “i expect my child to be
treatable” (b) are listed. in the next columns the differences between the mean score of two
rearing styles are mentioned together with their significance. Significant differences are marked
with an asterisk (*).
After the rehabilitation of their child’s dentition, permissive parents were less inclined to
accompany their child during further visits than before (“During treatment i would rather
accompany my child”) (Wilcoxon signed rank p=0.02) and were more confident that the

Table 1. Parent’s thoughts about the dental treatment as reported in a Dutch paediatric dentistry study on parental
attitudes and rearing practices.
mean
authoritative
permissive
neglectful
p
p
p
authoritarian
a
3.87
1.05
0.059
1.92
0.000*
1.00
0.097
b
4.57
-0.25
0.378
1.15
0.003*
0.57
0.077
authoritative
a
2.82
0.87
0.100
-0.05
0.078
b
4.82
1.40
0.003*
0.82
0.027
permissive
a
1.95
-0.92
0.139
b
3.42
-0.58
0.229
neglectful
a
2.87
b
4.00
a. “i tell my child the dentist will not hurt him/her”; b. “i expect my child can be managed by the paediatric dentist”
* = Significant difference in question a and b (p<0.05).
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behaviour of their child could be managed by the dentist (“i expect my child can be managed
by the dentist”) (Wilcoxon signed rank p=0.01). Authoritative parents were less convinced
their child would be better cooperative for treatment when they were present in the treatment
room (“my child would be more treatable when i am accompanying him/her”) Wilcoxon signed
rank p=0.05).

Discussion

This study was conducted among 75 children. Divided into four parenting styles the groups
are too small to draw hard conclusions on the subject. Though this study was conducted
among children referred for their anxiety or disruptive behaviour during dental treatment, the
scores of the CfSS varied from 16 to 70 (mean 37.9, SD:13.5). As the group had a reasonable
spread of anxiety levels thus few interesting remarks can be made.
This study confirms the relationship between dental anxiety and problematic behaviour
during treatment. it is remarkable that this is especially notable during the habituation session.
Apparently referred children show most disruptive behaviour during re-introducing dentistry
resulting in a relatively quick reduction of problem behaviour. The present study however
suggests no support for a relation between parenting style of the child’s primary caregiver on
one hand and the level of dental anxiety of the child or the behaviour of the child during dental
treatment on the other. This suggests that the aetiology of child disruptive behaviour during
dental treatment cannot be ascribed to the rearing style of parents. Though this study describes
a situation where parents do not attend their child in the operatory/surgery the results underline
the strong influence of the dental team on the child. further studies need to assess whether
the presence of a parent during treatment interferes with the child-dentist interaction. fenlon
et al. [1993] suggested that the role of the paediatric dentist could override any effect of
parental presence or lack of it.
in this research parents with an authoritative rearing style seem to be more likely to tell
their child that the dentist will not hurt him or her, but were more confident that their child would
be treatable. These seem to be two opposite situations. on the one hand a child gets an
acknowledgement of an aversive aspect of the upcoming treatment and at the same time gets
the message that they are competent to deal with this treatment [mcmurtry et al., 2006]. As in
other medical circumstances, experts seem to have stereotyped ideas that do not correspond
to parental reports of their child rearing practices, suggesting the need of careful clinical
evaluations [Gerhardt et al., 2003; Noll et al., 1998].
The reason for not having found a difference in behaviour between the different rearing
styles in this study could be the absence of parents in the treating room. if there is any influence
of a rearing style on child behaviour, parental attitude seems to be a situational variable.
Creating an artificial distance between parent and child creates room for reassuring
communication between dentist and child.
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No association was found between parental rearing practices and fearfulness and problem
behaviour. on the one hand this confirms the earlier study of muris et al. [1996], who did not
find an association between parental rearing practices and fearfulness and internalising
problem behaviour on the other. he did, however, find a relation between negative rearing
practices and externalising problem behaviour. Combining results might indicate that anxiety,
or its expression as the behaviour management problems during treatment, is caused by
situational or child related aspects and the parental rearing variable is more associated with
the development of other factors such as coping behaviour. By dividing the parents into four
rearing style groups by just taking a median split, we suggest that our research population
was representative of the Dutch population. however, this study has its limitations to draw
final conclusions of that kind, and this should be the subject of further study.

Conclusion

Dental anxiety is positively related with the disruptive behaviour that a child displays during
treatment. No relation has been shown between parental rearing style and dental anxiety of
the child or the behaviour of the child during dental treatment. After rehabilitation of their child‘s
teeth parents showed more confidence in the child-dentist dyad. Their subjective need to
accompany their child in the dental treatment visit is reduced.
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Abstract

Objective
Treating children can be difficult for both dentist and child. in some cases treatment fails and
those children are referred to a specialist paediatric dentist. Different factors can be put forward
for referral of children, such as child factors, dentist factors and parent factors. Possible child
factors can be dental anxiety and the child’s temperament. A possible parent factor is the
parental rearing style. The objective of this study was to assess the possible associations
between dental anxiety, parental rearing style and referral status of children.

Part two

Methods
Parents of 120 non-referred and 335 referred paediatric dental patients were asked to fill out
the Child rearing Practices report (CrPr) and the Child fear Survey Schedule Dental
Subscale (CfSS-DS) on behalf of their children.

Results
The questionnaires were filled out by 115 (96%) parents of primary schoolchildren and by 331
(99%) parents of referred children. referred children were significantly younger than nonreferred children, t(442)=6.9, p<0.01, and had significantly more dental anxiety, t(430)=-8.7,
p<0.01. No differences existed between parents of referred children and parents of nonreferred children on parental rearing-style. No differences existed between fearful and
non-fearful children on parental rearing-style and also no correlation existed between children’s
dental anxiety and their parent’s rearing style. however, non-referred children with parents
using an authoritarian parenting style were more anxious than the other non-referred children.

Conclusions
in the present study, referral status and dental anxiety of 4-12 year old children were not
associated with parental rearing style.
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Introduction

Dental anxiety is a common phenomenon in children and adolescents. in The Netherlands,
an estimated 14% of children suffer from dental fear. Six percent of these children reported
high levels of dental fear, likely to interfere with their treatment. Another 8% also suffered from
some degree of dental fear or may be at risk of developing high dental fear [ten Berge et al.,
2002]. Dental fear may lead to neglect of dental care and disruptive behaviour during treatment
[Krikken & Veerkamp, 2008]. for this reason, dental treatment can be demanding for dentists,
parents and especially children. Children often show their distress with aversive behaviour in
reaction to the dental situation, which sometimes leads to behaviour management problems.
These management problems are often attributed to the child’s dental anxiety or temperament.
Besides child factors, such as dental anxiety and temperament, also parent and dentist factors
are thought to contribute to dental behaviour management problems [Klingberg & Broberg,
2007].
only a few studies have been performed concerning the relation between parental rearing
style and behaviour of children during dental visits. in general family environments, factors
such as parental rearing and attachment style contribute to the severity of anxiety symptoms
in children [rapee, 1997]. in another study, no association was found between parental rearing
practices and fearfulness and internalizing problem behaviour. however, a positive association
was reported between negative rearing practices and externalizing problem behaviour [muris,
1996]. Parental rearing style was also found to influence the number of coping strategies,
especially avoidant strategies and aggressive strategies during everyday stressful situations
[hardy et al., 1993]. in addition, parental presence and behaviour seem to be related to
children’s way of coping with aversive medical situations [Blount, 1991]. in a dental situation,
higher heart rates and anxiety scores were associated with greater permissiveness and less
reliance on rewards and discipline [Venham et al., 1979]. Parental dental anxiety seemed to
be related to parenting style but was not related to child dental anxiety [Krikken & Veerkamp,
2008; ten Berge et al., 2003]. Thus, parental rearing style seems to have some influence on
child behaviour and coping strategies, the exact mechanism however remains unclear.
Especially the population of referred children should be studied in full detail since the operating
dentist needs all additional attention to guide them in the dental situation.
The aim of the present study therefore is to investigate the possible relationship between
parental rearing style, child dental anxiety and referral status of children.

Methods

Subjects
This study was conducted among parents of two groups of children aged 4-12 years old
in the Netherlands. The first, or non-referred group, consisted of 120 children visiting regular
primary schools in the Netherlands. These data were randomly drawn from a larger study
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including 500 parents of preschool children in the northern part of the Netherlands, and can
be seen as representative for the Dutch population. The second, or referred group, consisted
of 335 children referred to two second line paediatric dental practices in Amsterdam, the
Netherlands. All referred children were referred by their family dentist because of behaviour
management problems during dental treatment and/or dental anxiety.
All parents were informed about the study by a letter, and asked to participate. The study
was approved by the medical ethical committee of the free University of Amsterdam (ref.
06/164, 10/071)

Part two

Procedure
Parents of the non-referred children were asked to fill out the questionnaires at home on
behalf of, but without any help from, their children. Parents of the referred children were asked
to fill out the questionnaires while they were waiting in the waiting room during their child’s
first dental (habituation) session.

Measures
Child dental anxiety was assessed using the Dental Subscale of the Children’s fear Survey
Schedule. The CfSS-DS is a well-known instrument for assessing dental fear in children, initially
presented by Cuthbert and melamed [1982]. This instrument has been translated into several
languages and has been used to assess the level of dental fear of children in a number of
studies. The CfSS-DS has satisfactory reliability and validity [Aartman et al., 1998]. The
questionnaire consists of 15 items related to different aspects of dental treatment. The items
can be answered on a 5-point scale from 1 “not afraid at all” to 5 “very afraid”. Total scores
thus range from 15 to 75.
Parental child-rearing style was assessed using the Child rearing Practices report [rickel
& Biasatti, 1982; Dekovic et al., 1991], has been used in a great variety of longitudinally studies
in different countries [mcNally et al., 1991; Lindhout et al., 2009]. This 40-item questionnaire
consists of two subscales. The first scale, called restrictiveness, relates to parenting practices
focusing on control of child behaviour, for example “i prefer my child not to try things if there
is a chance (s)he might fail”. The second scale, called Nurturance, relates to parenting
practices focusing on sharing feelings, for example, “i express my affection by hugging, kissing
and holding my child” [rickel & Biasatti, 1982]. All items were translated into Dutch by one of
our investigators and translated back by a native speaker. The items can be answered on a
5-point scale from 1 “fully disagree” to 5 “fully agree”. Parents were categorized to one of four
parenting styles using reitman and Gross’ [1997] method, in which restrictiveness and
Nurturance scores were classified as high or low using a median split (figure 1). Authoritative
parenting emphasizes parental control within an ethos of warm, responsive parenting that
explains reasons, values the child as an individual and aims to encourage the child towards
independence. Authoritarian parenting is controlling, values obedience to set standards,
favours punishment and is less warm than authoritative. Permissive parenting is where the
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parent lacks control, makes few demands on the child, but is warm, and Neglectful parenting
is neither controlling, permissive, nor warm [Baumrind, 1971].
Factor Nurturance
high
Low

Authoritarian

Permissive

Rejecting/
Neglecting

Factor Restrictiveness
Low
high

Authoritative

Figure 1. Diagram illustrating parental rearing styles

determined by nurturance and restrictiveness factor.

Statistical analysis
All statistics were performed using SPSS version 18.0 (SPSS inc, Chicago, iL, USA). oneway analysis of variance (ANoVA) and independent-samples t-tests were performed to test
for equality of means. The Pearson correlation coefficient was used as a measure of linear
association. Sample size was based on a power calculation (comparing the sample of referred
and non-referred children) using an independent-samples t-test (two-tailed). Given a small
effect size (0.3), alpha=0.05, power=0.80 and an allocation ratio of 3:1, required samples
sizes are N1=117 and N2=351. Achieved power for comparing the 4 rearing styles was 0.40
for a small effect size (f=0.10) and 0.99 for a medium effect size (f=0.25). Alpha was set at
0.05.

Results

Descriptive statistics
The response rate was 96% for parents (n=115) of non-referred children (53 girls, mean
age = 8.8, SD = 2.5, range 4-12 yrs) and 99% for parents (n=331) of referred children (171
girls, mean age=7.1, SD=2.3, range 4-12 yrs). mean CfSS-DS-score for all children was 28.0
(sd=11.0). reliability analysis (Cronbach’s alpha) yielded the following: CfSS-DS α=0.9,
restrictiveness α=0.9, Nurturance α=0.8.

Referral status
referred and non-referred children were compared on mean dental anxiety, age and
rearing-style. results are shown in Table 1. As could be expected, referred children were
more anxious (mean=30.1, SD=11.4) than non-referred children (mean=20.8, SD=5.1), t(430)=8.7, p<0.01. referred children were younger (mean=7.1, SD=2.3) than the non-referred
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children (mean=8.8, SD=2.5), t(442)=6.9, p<0.01. No differences existed between parents of
referred children and parents of non-referred children on parental rearing style.
Table 1. mean scores (standard deviations) for children, boys and girls, high-anxious children and low-anxious

children and non-referred and referred children on age, dental anxiety and rearing-style.
Age in years

Child fear Survey
Schedule Dental
Subscale

Nurturance subscale restrictiveness
of Child rearing
subscale of Child
Practices report
rearing Practices
report
mean
(SD)
mean
(SD)
81.6
(6.6)
72.0
(15.8)
81.3
(6.6)
71.5
(15.1)
81.9
(6.6)
72.2
(16.3)
81.9
(6.6)
71.5
(15.3)
81.3
(6.4)
73.9
(17.1)
81.9*
(5.7)
71.9
(15.4)
81.5*
(6.9)
72.1
(15.9)

Part two

mean
(SD)
mean
(SD)
All
7.5
(2.5)
28.0
(11.0)
Boys
7.4
(2.4)
26.7*
(10.8)
Girls
7.7
(2.6)
29.3*
(11.1)
LAC
8.0*
(2.5)
22.0*
(4.5)
hAC
6.6*
(2.0)
42.1*
(8.6)
NrC
8.8*
(2.5)
20.8*
(5.1)
rC
7.1*
(2.3)
30.2*
(11.4)
*p < 0.05 independent samples t-test
LAC, low-anxious children; hAC, high-anxious children; NrC, non-referred children; rC, referred children.

Exploratory analysis
Children who scored 32 or more on the CfSS-DS were defined as high-anxious children
(hAC) and children who scored less than 32 were defined as low-anxious children (LAC). No
differences existed between LAC and hAC on parental rearing-style (Table 1). Girls were more
anxious than boys, t(422)=2.4, p<0.05. No differences could be found between boys and of
girls on parental rearing style (Table 1).
Table 2. Pearson’s correlations between dental anxiety (CfSS-DS), age and parental rearing style (CrPr

subscales restrictiveness and Nurturance).
CFSS-DS: Child Fear
Survey Schedule Dental
Subscale
Age (years)
-0.3*
CfSS-DS
Nurturance
* p< 0.05

Nurturance subscale of
Child Rearing Practices
Report
0.1*
-0.1

Restrictiveness subscale of
Child Rearing Practices
Report
-0.0
0.2
-0.1

Pearson correlation coefficients were calculated between age, dental anxiety and parental
rearing-style, and are shown in Table 2. A weak, but significant, negative correlation existed
between the age of the children and dental anxiety (r=-0.3, p<0.01). No correlations were
found between age or dental anxiety and rearing style of parents (the very weak correlation
between age and subscale Nurturance does not seem to have much practical relevance).
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referred children and non-referred children were equally distributed across the four
parenting-styles, Χ2(3)=0.6, p=0.89. Also boys and girls were equally distributed with respect
to the parenting styles, Χ2(3)=1.3, p=0.74. for the total group of children, no differences
existed between the four parenting styles on dental anxiety, f(3, 418)=0.9, p=0.46. for the
non-referred children, a significant difference was found between authoritarian parents and
the other parents on dental anxiety, f(3,105)=2.7, p=0.047. This difference however, did not
exist for the referred children, f(3,309)=0.6, p=0.64 (figure 2).
*

Figure 2. mean CfSS-DS scores for each of

Baumrind’s parental rearing-styles.

Moderation effect
in order to test for a possible moderating effect of age on the relation between dental
anxiety and parental rearing style, the following approach using linear regression analysis
was used. first, the predictors were centred (by subtracting the mean from each observation).
Next, an interaction variable was calculated by multiplying the centred predictors. finally, a
regression analysis was run with the centred predictor, and the interaction variable to test
whether the latter had any unique variance to add to the equation (indicating a moderator
effect). Age did not act as a moderator for the association between restrictiveness and dental
anxiety (Beta=-0.002, t=-0.03, p=0.98) nor for the association between Nurturance and dental
anxiety (Beta=-0.028, t=0.59, p=0.56).

Discussion

The aim of the present study was to investigate the possible association between parental
rearing-style, child dental anxiety and referral status of children. Differences were assessed
between referred children and non-referred children on dental anxiety, age and parental
rearing style. referred children were younger and more anxious than non-referred children.
No differences existed between referred and non-referred children in rearing style. Non-
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referred children of authoritarian parents were more anxious than the other non-referred
children. A weak negative correlation existed between dental anxiety and the age of the
children. These results suggest that an association may exist between parental rearing-style
and dental anxiety of children, but parental rearing style does not seem to be associated with
the referral states of children.
The results of our study are consistent with earlier research, in which the association
between parental rearing style and child dental anxiety was also not straight forward [ten
Berge et al., 2003; Krikken & Veerkamp, 2008]. in one study, parental rearing style was not
associated with dental anxiety and/or dental behaviour [Krikken & Veerkamp, 2008]. however,
an association was found between parental rearing style and the parent’s attitude towards
dental treatment of their child. Another study used both referred and non-referred children,
but used a different questionnaire to assess parental rearing style [ten Berge et al., 2003].
Based on their findings, it was concluded that parents might play a more secondary, mediating
role in the etiological process of dental fear.
Children in de non-referred group were older than children in the referred group. Younger
children are more likely to be referred for behaviour management problems because they
tend to be more anxious. A possible explanation for this would be that the younger children
lack cognitive skills to cope with dental treatment. in addition, the younger children have a
bigger treatment need, as the older children (9-12 year old) are already shedding their primary
teeth. As the age of the children was not associated with the rearing style of the parents, this
age difference seems of no clinical significance in our study. Non-referred children of parents
with an authoritarian parenting style are more anxious than the other non-referred children.
Apparently, this level of dental anxiety, and possible associated behaviour management
problems, were manageable by the respective dentist and did not lead to referral.
A number of discussion points need to be addressed here. recently, the validity of the
CfSS was questioned by some authors [Gustafsson et al., 2010; Luoto et al., 2010], in particular
the extent to which parents and children can rate each others fear. however, in a previous
study we demonstrated that the majority of parents are accurate reporters of their child’s dental
fear [Krikken et al., 2012], therefore we felt safe to use parents as a proxy measure for their
children’s dental fear.
Another point of discussion relates to the CrPr which was used to measure parental
rearing style. Because the CrPr has been used in a great variety of studies in different
countries, this questionnaire was chosen to measure parental rearing. however, the mean
item scores for the Nurturance subscale are all very high (>4). in other words, there is not
much variance in the data because most parents agree with the items in this factor. All parents
care for their child, spent warm moments with them and play with their children. So, this factor
does not differentiate well between parents and the items might be especially sensitive to
socially desirable answers. moreover, it may account for the lack of association found between
parental rearing style and referral status, if it exists.
The response rate in our study is very high which may be misleading. The non-referred
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children were part of a larger study (N=1200), and the referred group were children two
practices in one city. in other words, in both groups some selection bias exists, which may
have influenced the results.
Whether or not children are referred by their dentist is partly dependent on the interaction
between child, dentist and parent. in the present study the influence of parental rearing style
was investigated. in conclusion, no definite answer can be given concerning the possible
relationship between parental rearing style and referral status of children. Given the
shortcomings of our sample, and the questionnaire used, it is necessary to extend the present
study using more representative samples and a different measure for parental rearing style.
Besides investigating parental aspects, future research can also focus on aspects related to
the dentist (such as personality variables) and his/her practise, or the child’s temperament or
personality.
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Abstract

Aim
To examine the relationship between self-reported parental rearing style, parent’s
assessment of their child’s dental anxiety and the dental history of children.
Materials and Methods
Parents of primary school children were asked to complete questionnaires about their
parenting style, using four different questionnaires. Parents also completed the Child fear
Survey Schedule Dental Subscale (CfSS-DS) on behalf of their child and a questionnaire
about the dental history of their child.

Part two

Results
454 interview forms were available for analysis. minor associations were found between
dental anxiety and parenting style. Anxious parents were more permissive and less restrictive
in their parenting style. Parents of children who did not visit their dentist for regular check-ups
reported more laxness and less restrictiveness. Children who had a cavity on the moment of
investigation, children who had suffered from toothache in the past and children who did not
have a nice and friendly dentist reported more dental anxiety.
Conclusion
No clear associations between parenting style and dental anxiety were found. Known
causes of dental anxiety were confirmed.
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Introduction

Dental treatment of young children can be a challenging task for children, dental staff and
parents. Directly or indirectly, it may lead to dental anxiety [rachman, 1994], which is strongly
associated with behaviour management problems (DBmPs) [Klingberg et al., 1995], which is
the most common reason for referring children to a secondary dental care clinic [ten Berge
et al., 1999]. Despite the strong association between dental anxiety and behaviour
management problems, there is no straightforward relationship between the two. Some children
with dental anxiety exhibit behaviour management problems, whereas others do not. on the
other hand, not all children who exhibit behaviour management problems are highly dentally
anxious.
When dentists are asked about the aetiology of behaviour management problems in
children, they often state that they believe it to be wholly or partly the result of parental rearing
style. They often suggest that a permissive parenting style, whereby parents do not set clear
acceptance limits to their child’s behaviour at home, probably leads to more behaviour
management problems during dental treatment.
in a previous study, a strong association between child dental anxiety and behaviour
management problems was found, but no associations between parental rearing style and
dental anxiety or behaviour management problems [Krikken & Veerkamp, 2008]. The way
parents prepared their child before their dental treatment differed slightly between parenting
styles. This study was performed in a group of referred children (high-anxious children and
children with behaviour management problems) [Krikken & Veerkamp, 2008]. in another study
with dental anxiety as an independent variable no association were found between parental
rearing style on one hand and the referral status of their children on the other [Krikken et al.,
2012].
in both studies, the authors were unable to show associations between dental anxiety
and/or behaviour management problems and parental rearing style. Therefore, either this
association does not exist, or the specific design and methods used did not enable them to
demonstrate it. in both studies the same questionnaire to assess parenting style were used:
the Child rearing Practices report (CrPr), which consists of two subscales, Nurturance and
restrictiveness. items from the subscale Nurturance seem sensitive to social desirable answers
(subjects tend to choose the answers that would present them in a favourable way). An
example of an item from the subscale Nurturance is “i express my affection by hugging, kissing
and holding my child”. it would be interesting to assess whether our predicted associations
can be found using different questionnaires measuring parental rearing style, such as the
Parenting Scale (PS), the Amsterdam version of the Parental Attitude research instrument (APAri) and the Patenting Styles and Dimensions Questionnaire (PSDQ).
We therefore used different questionnaires to examine the relationship between selfreported rearing style and the parent’s assessment of their child’s dental anxiety. As dental
treatment can directly lead to dental anxiety associated with behaviour management problems
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[de Jongh et al., 1995] we also examined the association between the child’s dental history
and dental anxiety as reported by parents and parenting style.

Methods

Part two

Subjects and procedure
This study was conducted among 1200 children between 4 and 13 years old who go to
primary schools in the north-eastern part of the Netherlands. The boards of these schools
were asked for permission to perform the study. The parents of the children were informed
about the study by a letter and asked to participate. The study was approved by the medical
ethical committee of the Vu medical Center Amsterdam, the Netherlands (ref 10/071).
Parents were asked to fill out the interview schedule on behalf of their child. When siblings
attended the same school, parents were asked to fill out the questionnaire on behalf of their
oldest child. The schedules were collected anonymously at school.

Measures
Data were collected by means of an interview schedule consisting of 3 parts. The first part
of the schedule consisted of questions about age and gender of the children and the
occupation of their parents, followed by questions about the dental history of the children. for
example, “how many times a year does your child visit the dentist for a check-up?“, “At what
age did your child start visiting a dentist?“, “Did your child have dental treatment like fillings,
anaesthesia or extraction in the past?“ and “has your child ever suffered from toothache?“.
finally, parents were asked if their dentist was nice and friendly to their child (yes or no).
in the second part of the schedule, dental fear was measured using the Dutch version of
the Dental Subscale of the Child fear Survey Schedule (CfSS-DS) [Cuthbert & melamed,
1982; ten Berge et al., 1998]. This questionnaire consists of 15 items related to different aspects
of dental treatment. The possible item response varies from 1 (not afraid at all) to 5 (very
afraid), giving a sum score between 15 and 75. one item was added for parents to rate their
own level of dental fear on the same 5-point scale.
in the third part of the schedule, parental rearing style was assessed using four different
questionnaires. Since completing all questionnaires (117 questions) by all parents would be
very time consuming, we used a design in which all parents completed only two of them (figure
1). To avoid bias, the questionnaires were used in different combinations and different
sequences. All questionnaires were divided in an A version and a B version, depending on
the order in which the parental rearing style questionnaires were arranged.
The Child rearing Practices report (CrPr) [Block, 1965], consists of 40 items rated on a
6-point scale ranging from 1 (totally disagree) to 6 (totally agree) and assesses attitudes,
values, goals and behaviours of parents with regard to child-rearing [rickel & Biasatti, 1982].
This instrument consists of two subscales. The subscale restrictiveness relates to parenting
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practices focusing on control of child behaviour. for example, “i prefer my child not to try
things if there is a chance (s)he might fail”. The subscale Nurturance relates to parenting
practices focusing on sharing feelings. for example, “i express my affection by hugging,
kissing and holding my child”.
.
Version a
Version b
Questionnaire 1
A-PAri/ CrPr
CrPr/ A-PAri
Questionnaire 2
A-PAri/ PSDQ
PSDQ/ A-PAri
Questionnaire 3
À-PAri/ PS
PS/ A-PAri
Questionnaire 4
CrPr/ PSDQ
PSDQ/ CrPr
Questionnaire 5
CrPr/ PS
PS/ CrPr
Questionnaire 6
PSDQ/ PS
PS/ PSDQ
Figure 1. Combination of questionnaires
A-PAri, Amsterdam version of the Parental Attitude research instrument; CrPr, Child rearing Practices report;
PSDQ, Parenting Styles and Dimensions Questionnaire; PS, Parenting Scale.

The Parenting Scale (PS) is a 30-item measure designed to assess parental discipline
strategies [Arnold et al., 1993]. Parents rate their probabilities of using specific discipline
strategies in response to child misbehaviours. individual items include statements such as
“When my child misbehaves...” followed by a parent’s response on 7-point scales, those are
anchored by one effective and one ineffective discipline strategy. After reverse coding some
of the items, a score of 1 indicates effective discipline and 7 indicates ineffective discipline.
This questionnaire consists of 3 factors: over-reactivity (11 items), laxness (9 items) and
verbosity (7 items).
The Amsterdam version of the Parental Attitude research instrument (A-PAri) is a shorter
and revised version of the Parental research Attitude instrument developed by Schaefer and
Bell [Schaefer & Bell, 1958]. This Dutch version of the PAri is a self-report questionnaire,
consisting of 15 items related to four different child rearing styles. Previous research yielding
Dutch normative data has shown that the scale consists of the following scales: authoritarian
control (5 items), promotion of autonomy (2 items), overprotection (4 items) and self-complaints
(4 items) [de Leeuw, 1986; van Veldhuizen & meijer, 1990]. All items can be scored on a 4point scale ranging from 1 (do not agree at all) to 4 (agree totally). Example items are “it’s my
duty seeing to it that my child does as i tell him/her” (authoritarian control), “Children should
learn to be independent as soon as possible” (promotion of autonomy), “i have to try preventing
my child from getting disappointed” (overprotection), and “my child’s happiness needs a lot
of sacrifice from my part” (self complaints).
The Parenting Styles and Dimensions Questionnaire (PSDQ) is a 32-item instrument
composed of three scales measuring authoritarian (for example “Scolds and criticizes to make
child improve”), authoritative (“Gives child reasons why rules should be obeyed”), and
permissive parenting (“finds it difficult to discipline child”). All items are answered on a fivepoint scale from 1 (never) to 5 (always). Criterion validity has been demonstrated by significant
predictions of child behaviour from authoritative, authoritarian, and permissive parenting styles
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[robinson et al., 1995].

Statistical analysis
All statistical analyses were performed using SPSS version 18.0 (SPSS inc, Chicago, iL,
USA). one-way analysis of variance (ANoVA) and independent-samples t-tests were
performed to test for equality of means. The Pearson correlation coefficient was used as a
measure of linear association. Alpha was set at 0.05.

Results

Part two

Descriptive statistics
of the original 1200 interview schedules, 302 were not handed out due to siblings in the
same school. out of the remaining 898 schedules, 464 (51.7%) were returned (mean age =
8.7, SD=2.5, 49.4% boys). for all questionnaires (CfSS-DS, A-PAri, CrPr, PSDQ and PS)
missing values were replaced by item mean when 4 or fewer items were missing. When more
items were missing the questionnaires were not included (N=10). The remaining 454 interview
schedules were used for the analysis. most questionnaires were filled out by mothers (92.4%).
About 86% of the children had at least one sibling.
Almost all children (99%) visit the dentist at least once a year for a check-up. The mean
age of their first dental visit was 2.3 years (SD=1.3). 42.6% of the children had at least one
cavity in the past, 40.3% was treated with at least one restoration, 21.7% had a history of at
least one extraction and 26.5% of the children had ever had a local anaesthesia injection. of
all children, 26% suffered at least one time from toothache.
mean CfSS-DS score was 21.79 (SD=6.50). About 2.4% of these children were highanxious, using 38 as the cut-off score [ten Berge et al., 2002b]. Girls were slightly more anxious
than boys (22.5 vs 21.2), t(438)=-2.15, p=0.03.

Order and combination effect
As all parenting style questionnaires were combined to one of the other questionnaires in
two sequences, we assessed whether this influenced the results. The A version and B version
of all questionnaires were compared. Significant differences were found between the
Nurturance factors of the CrPr in questionnaire 1. When parents filled out the A-PAri prior
to the CrPr, they scored lower on the factor Nurturance. Also a significant difference was
found between the authoritative factors of the PSDQ in questionnaire 2. When the parents
filled out the A-PAri prior to the PSDQ, the parents scored higher on the factor authoritative.
All questionnaires were combined to other questionnaires. Therefore, we assessed whether
these combinations influenced the mean outcomes. The scores of both the CrPr factors
Nurturance and restrictiveness were slightly influenced by the other questionnaires. in
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combination with the PSDQ the scores were lower than in combination with the PS and the APAri. repeating this analysis within version A and version B showed that this difference was
not caused by the sequence in which the questionnaires were filled out.
Although a few significant differences were found as a result of the combination of
questionnaires or order effect, these differences were relatively small. Therefore, all the data
were merged without further adjustment for subsequent analyses.

Parenting style and dental anxiety.
Correlations were calculated between dental anxiety (CfSS-DS) and parenting style. only
2 weak but significant correlations were found. These were for the restrictiveness factor of
the CrPr, r=-0.14, p=0.03 (n=228), and the laxness factor of the PS, r=-0.14, p=0.04 (n=224;
see Table 1).
Table 1. Pearson correlation between parental rearing style and dental anxiety.

A-PAri

PSDQ
PS
CrPr

Sum
over-protection
Promotion of autonomy
Authoritarian control
Self complaints
Authoritative
Authoritarian
Permissive
Laxness
over reactivity
Verbosity
restrictiveness
Nurturance

Mean
42.89
11.61
5.72
12.41
12.90
46.77
17.21
7.90
20.20
22.51
25.98
69.91
96.54

SD
7.14
2.30
1.37
3.07
2.18
5.54
2.73
1.59
6.47
6.61
5.38
13.67
7.57

rDA
-0.05
-0.10
-0.04
0.02
-0.09
0.06
0.02
0.09
-0.14*
0.01
-0.02
-0.14*
-0.13

N
226
227
227
227
226
225
225
226
224
224
224
228
228

6

A-PAri, Amsterdam version of the Parental Attitudes research instrument; sum, the total score of the A-PAri;
CrPr, Child rearing Practices report; restrictiveness, total score of the restrictiveness factor of the CrPr;
nurturance, total score of the nurturance factor of the CrPr; PSDQ, Parenting Styles and Dimensions
Questionnaire; authoritative, total score on the authoritative factor of the PSDQ, authoritarian, total score of the
authoritarian factor of the PSDQ; permissive, total score of the permissive factor of the PSDQ; PS, Parenting Scale;
laxness, total score on the laxness factor of the PS; over-reactivity, total score on the over-reactivity factor of the
PS. rDA, Pearson correlation with Dental Anxiety.
* p<0.05.

Parents who reported at least some degree of dental anxiety (2 or higher) were defined
as anxious parents (AP), the others (score 1) were defined as non-anxious parents (NAP). AP
scored higher on the Permissive factor of the PSDQ, t(222)= -2.05, p=0.04 and lower on the
restrictiveness factor of the CrPr, t(225)=2.50, p=0.01. Correlations were calculated between
the subscales of the parental rearing style questionnaires. results are shown in Table 2.
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Children who visit their dentist for regular check-ups were less anxious than children who
never visit their dentist for regular check-ups (34.9 vs 21.7), t(452)=4.65, p<0.01. Children
who had dental cavities at the moment of investigation were more anxious than children who
did not have cavities at that moment (24.3 vs 21.5), t(434)=2.63, p<0.01. however, children
who had an experience of dental decay in the past were not more anxious than children without
such experience, t(450)=0.27, p=0.79. Also, dental treatment experiences (fillings, anaesthesia
and extractions) were not associated with dental anxiety of children, t(450)= 1.20, p=0.23;
t(450)=-0.71, p=0.48; t(450)=-0.42, p=0.68. however, children who had a history of toothache
were more anxious than children without a history of toothache (22.8 vs 21.4), t(452)=2.05,
p=0.04. Also, children whose parents reported that their child’s dentist was nice and friendly
were less anxious (21.4 vs 26.4), t(452)=-4.82, p<0.01.

Part two

Parenting style and dental history
Some small differences in parental rearing style were found for the dental history items of
the interview schedule. Parents of children who did not visit their dentist for regular check-up
scored higher on the factor Laxness of the PS, t(212)=2.12, p=0.04. Parents of children who
had caries in the past scored lower on the CrPr factor restrictiveness, t(216)=1.97, p=0.05.

Discussion:

The aim of the present study was to investigate the possible relationship between selfreported parenting style, parent’s assessment of their child’s dental anxiety and the dental
history of children. Weak correlations between dental anxiety as measured with the CfSS-DS
and parental rearing style were found. Also minor associations between parental rearing style
and the dental history of children were found. Children who had a history of toothache or had
a cavity at the moment of investigation were more anxious than the other children. Also children
who did not visit their dentist regularly for check up were more anxious.
Although (paediatric) dentists often tend to attribute behaviour management problems of
their patients to the parental rearing style of the parents, in this study only minor associations
were found between parenting style and dental anxiety. in similar earlier studies the results
were contradictory.
one reasonable explanation for not finding an association between parental rearing style
and dental anxiety could be that parental rearing style is the end result of a long dynamic
process of interaction between child and parents, rather than some static property that parents
possess. This suggestion is supported by the work of Kiff et al. [2011]. They concluded that
child behaviour and parenting style mutually influence each other. Children’s adaptation in
behaviour as a reaction to parenting might be related to this behaviour. on the other side this
adaptation might also be influenced by the parenting style. Additionally, over time, children’s
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Sum
over-protection
Promotion of autonomy
Authoritarian control
Self complaints
Authoritative
Authoritarian
Permissive
Laxness
over reactivity
Verbosity
restrictiveness

A-PARI

PSDQ

over-protection

0.79*

Promotion of authonomy
0.61**
0.38**

0.87**
0.57**
0.48**

0.79**
0.46**
0.43**
0.52**
0.87**
0.25*
0.12
0.25*
0.37**

Authoritative

PSDQ

-0.11
-0.06
-0.07
-0.10
-0.12
-0.16*

0.09
0.01
0.10
0.20
-0.07
-0.02
0.24**

PS

-0.14
-0.32**
-0.10
0.06
-0.16
-0.17
0.06
0.41**

-0.55**
-0.37**
-0.35**
-0.39**
-0.50**
-0.35**
0.42**
0.05
0.37*

-0.05
-0.02
-0.13
0.01
-0.09
0.23
0.06
0.21
0.32**
0.25**

-0.72**
-0.66**
-0.37**
-0.66**
-0.56**
-0.27*
0.23*
0.09
0.02
0.08
0.05

CRPR

0.24*
0.21
0.17
0.16
0.25*
0.54**
0.03
0.04
-0.12
-0.51
-0.05
-0.06

Nurturance
Verbosity

overreactivity

Permissive

Authoritarian

Self complaints

Authoritarian control

A-PAri, Amsterdam version of the Parental Attitudes research instrument; sum, the total score of the A-PAri; CrPr, Child rearing Practices report; restrictiveness, total score of
the restrictiveness factor of the CrPr; nurturance, total score of the nurturance factor of the CrPr; PSDQ, Parenting Styles and Dimensions Questionnaire; authoritative, total
score on the authoritative factor of the PSDQ, authoritarian, total score of the authoritarian factor of the PSDQ; permissive, total score of the permissive factor of the PSDQ; PS,
Parenting Scale; laxness, total score on the laxness factor of the PS; over-reactivity, total score on the over-reactivity factor of the PS.
** p < 0.01 and * p < 0.05.

CRPR PS

Laxness

A-PARI
restrictiveness

Table 2. Pearson correlations between the subscales of parental rearing style questionnaires.
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behaviour might induce particular parental behaviours, just as parental behaviours may shape
children’s characteristics, and these bidirectional effects further accounts for children’s
adjustment [Kiff et al., 2011]. in another study also a complex relationship was suggested
among parenting, parenting stress, child behaviour, and children’s social-cognitive
performance [Guajardo et al., 2009]. Although there is considerable continuity in parental
child-rearing orientations from early childhood to early adolescence, the shifts in emphases
generally coincide with what are considered to be developmentally appropriate areas for
change [mcNally et al., 1991; roberts et al., 1984]. The change in child rearing attitudes of
parents is supported by the test-retest reliability of parental child-rearing questionnaires. Testretest reliability values range from0.84 after 2 weeks to 0.63 after a period of 3 years, which
can only be considered moderate test-retest reliability [Arnold et al., 1993; Prinzie et al., 2007;
Snarr et al., 2009].
one of the limitations of self-reporting of parenting practices is that they likely suffer from
social desirability effects. That is, parents may be inclined to report that they engage in, more
often than is actually the case, parenting practices that are perceived by them to be socially
acceptable or good. in our study slightly more than half of the parents filled out the
questionnaires. As a result, our data might be biased as a result of selection on the sample of
parents.
Children who never visit their dentist for a regular check-up were more anxious than
children who do visit their dentist at least once a year for a check-up. This finding is in line
with the theory of latent inhibition [Davey, 1989], which states that children who visit a dentist
several times for a neutral dental visit are less likely to become anxious after an aversive dental
visit. in our study, parents of children who did not visit their dentist for a regular check-up
scored higher on the factor Laxness of the PS and these children were more anxious. in
conclusion, Laxness of parents can be associated directly with dental anxiety, but this
association can also be indirect as a consequence of their avoidance behaviour.
Children who had dental cavities at the moment of investigation were more anxious than
children who did not have cavities at that moment. one explanation can be that these children
and/or their parents postpone dental treatment because of this anxiety or these children are
more anxious, because they already had an earlier treatment, or a combination of these
explanations. in contrary, children who had dental treatment in the past did not have more
dental anxiety indicating that within the conditioning pathway, objective dental experiences
seem to play a minor role in children’s fear acquisition, confirming results of earlier studies
[ten Berge et al., 2002a; Nicolas et al., 2010]. in the latter studies the subjective side of dental
treatment (the dentist behaviour) was more important for the acquisition of dental fear. Also
having had toothache was an important association with dental anxiety, which is in
concordance with earlier studies [Xia et al., 2011].
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Conclusions

Based on this study’s results, the following conclusion can be made. There is no
straightforward association between parental rearing style and dental anxiety of children.
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Chapter 7

Abstract

Aim
To analyse the influence of the presence of the parent in the dental operatory on their child’s
behaviour during dental treatment.

Part three

Methods
This study was a randomised controlled trial performed in a secondary paediatric dental care
clinic. The child’s perception of the dental treatment and its behaviour during treatment
according to the parent and dentist were compared with parental presence in the operatory
as independent variable. Age and dental anxiety were also calculated as co-variable. The
child’s perception of the treatment was assessed using the Wong-Baker faces rating Scale.
The behaviour of the child according to parent and dentist was measured using Venham`s
(modified) clinical rating of anxiety and cooperative behaviour. Statistical analysis was
performed using mann Whitney U tests and independent Samples T Test.

Results
90 children participated (50% girls, mean age 6,21 years old, sd=1.56). During the habituation
session child’s behaviour was better according to the dentist when the parents were not
present in the operatory during treatment (p<0.01). There were no significant differences in a
child’s perception of the treatment in relation to parental presence or absence. Dentally anxious
children behaved better according to the parent (treatment session 2) and the dentist
(habituation session and treatment session 2) when the parent was not present in the operatory
(p<0.05).

Conclusion
relying on a child’s perception of dental treatment, a made no difference whether the child
was treated with or without the parent(s) in the dental operatory. for anxious children it was
mainly the dentist who was aware of the disadvantages of the parental presence.
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Introduction

A controversy exists in the literature regarding parental presence during their child’s dental
treatment. Though parental presence is customary in medical situations [Blount et al., 1991;
Piira et al., 2005], the dental situation is reported to be different, because of its repetitive
aversive nature [Venham et al., 1977]. reported reasons for excluding the parents are an
increase of a child management problems due to the parent`s presence, disruptive behaviour
during dental procedures and providing an opportunity for parents to project their own anxiety
on their child [Venham et al., 1978; fenlon et al., 1993; Gerull & rapee, 2002]. on the other
hand a beneficial effect of the presence of the mother on the security and coping behaviour
of young children in an unfamiliar situation has been reported [fenlon et al., 1993; freeman,
1999]. Since the early 1950's several studies have been performed on children’s behaviour
during dental treatment, with parental presence as the main independent variable and the
behaviour of the child as main dependent variable, hypothesising that a child’s behaviour
mirrors the final balance between its anxiety and coping behaviour. Though in medical
procedures support is found for the assumption that children seem to benefit from a positive
approach by their parent during invasive medical procedures [Blount et al., 1991], most of
the dental studies have shown no difference in child behaviour [frankl et al., 1962; fenlon et
al., 1993]. These results can be explained in two ways: either the outcome variable (child
behaviour) was easily biased by additional variables not included in the trials or the actual
research question (parental presence during their child’s dental treatment) has in fact a nonissue. in this case possible child-parent interactions that occur during treatment were
automatically compensated by the behaviour of the dentist. reported factors influencing the
possible results are a child’s internal factors (coping behaviour, personality characteristics),
mother’s anxiety and the approach of the dentist [Klaassen et al., 2007]. When given a choice
though, most of the parents expressed a wish to be present in the operatory/ surgery during
treatment [Kamp, 1992; Peretz & Zadik, 1998]. The behaviour of the three people (child, parent
and dentist) involves in a complex communicative interaction pattern in which they blame
themselves for possibly causing the child’s disruptiveness or dental anxiety [Klaassen et al.,
2007].
Generally speaking a child’s behaviour is mainly used as an outcome variable account
should be taken on a very important aspect of dental treatment is not only actual behaviour,
but also individual perception of young children to the treatment, related to their anticipation.
Arntz et al.[1994] reported in their study the important nature of anticipation in the process of
development of dental anxiety. more recently Versloot et al. [2008a] duplicated these results
in a study on fear of dental injections in children. As dental anxiety and treatment problems
are closely related [Klingberg et al., 1995] and few prospective clinical studies on the issue
have been performed, it is important to conduct a clinical study on the effect of the presence
or absence of the parent on a child’s perception of the dental treatment and include the child’s
perception of the event.
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This study therefore aims at finding the relationship between the presence of the parent
on the child’s behaviour, assessed by the dentist, the parent and the child, hypothesising a
positive relation exists between parental presence and the child’s behaviour.

Materials and methods

Part three

Participants
in a 4 month period 175 new patients attended a secondary paediatric dental care clinic
in Utrecht, the Netherlands. They were all placed on a randomisation list. All children were
referred by a family dentist to the paediatric dental practice. The reasons for referral were
heterogeneous: most of the group were referred because of extensive caries or behaviour
management problems. other reasons were young age or a dentist being uncomfortable
treating children. The selection criteria included: need for treatment requiring at least 2
consecutive treatment sessions, aged between 4-12 years old, no siblings, child and parent
spoke and understood the Dutch language and the child had no developmental level requiring
special education. furthermore children with sudden pain complaints interfering with the
graduate exposure of the treatment were excluded. Parental informed consent was obligatory
and the study was approved by the mEC of the VUmC (protocol 2008/017).

Measurement
To assess the level of dental anxiety parents were asked to complete the dental subscale
of the children`s fear survey schedule (CfSS-DS) on behalf of their child. As younger children
were unable to complete the CfSS-DS on their own and to enable comparisons between the
different age groups, it was decided to use the parent’s version of the questionnaire. The
CfSS-DS has been extensively validated and consists of 15 items, related to various aspects
associated with dental treatment. Each item can be scored on a 5 point scale (1-not afraid at
all, 5-very afraid). Total scores range from 15-75. Previous research has indicated scores
below 32 as non-clinical: these children are generally not or only little fearful. of the Dutch
child population 14% suffer from some degree of dental fear, as indicated by CfSS-DS scores
above 32 [ten Berge et al., 2002]. There was also one item on the list asking the parents to
rate their own dental anxiety on a 5 point-scale.

Course of treatment
The course of the treatment was measured by asking both the dentist and the parent to
rate the child`s behaviour, measured using Venham`s (modified) clinical rating of anxiety and
cooperative behaviour. The scale consists of 6 points ranging from 0 (relaxed) to 5 (out of
contact) [Venham et al., 1980]. The Venham scale is used frequently in comparable studies
and has good properties when compared to video registrations [Veerkamp et al., 1995]. The
dentists were trained with video tapes not taking part in the study. After the treatment each
child was asked to give his/her opinion on the course of treatment by pointing out one of the
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faces on the Wong-Baker faces rating Scale (fPrS) [Wong & Baker, 1988] (fig. 1). The fPrS
is a scale of six hand drawn faces, ranging from smiling to crying: the faces were developed
based on analyses of children`s drawings of faces representing different degrees of
hurt/discomfort [Chambers et al., 1999]. The instruction to the child was standardised (written)
to avoid individual variation.

Can you tell us which face represents best your feeling about his treatment?

Figure 1. Wong-Baker faces rating Scale

Procedure
All new patients in the four month period were given a number on a previously prepared
random allocation list, dividing them into two groups: in the first group the parents were present
in the operatory during treatment sessions, in the second group the parents remained in the
waiting area. During the assessment procedure all parents were present. At the end of that
session, before parents made appointments for the consecutive treatment sessions, they were
informed about and asked to participate in the study. After consent, they were informed as to
which of the two groups they were assigned to. They then filled out a form asking them how
much confidence they had in the upcoming treatment. Parents were informed that withdrawal
from the study or refusal to participate would not have any influence on the actual treatment.
Two paediatric dentists participated in the study. The consecutive sessions were a habituation
session and at least two treatment sessions (see fig. 2). After each session the parent, dentist
and child were asked to report on the child’s behaviour.
Intake

Questionnaires
randomisation

Habituation
(H)

Bahaviour
assessment by
dentist, parent
and child

Treatment 1
(T1)

Bahaviour
assessment by
dentist, parent
and child

Figure 2. Time line: the sequential treatment phases and the data recorded.

Treatment 2
(T2)

Bahaviour
assessment by
dentist, parent
and child
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Statistical analysis
To exclude all differences between the research groups (parent present versus parent
absent) independent samples T tests were used. for differences in behaviour between the
two groups mann Whitney U Tests were used. All measurements were analysed using SPSS
16.0 for Windows.

Results

Part three

of the 175 selected patients 90 children in the age of 4-12 years old (45 girls, mean age
6.21 years, sd=1.56) were included in the study. reasons for withdrawls were: treatment under
general anaesthesia (25), parents did not attend for the consecutive treatment (24),
developmental disorder (10), parent unwilling to participate (9), and various other reasons
(17). The mean CfSS-DS scores of the total group of 90 children was 32.37 (sd=10.48). of
those children 47 were treated with the parent present in the operatory and 43 with the parent
in the waiting room. The patients were equally divided between the two dentists (47/43). No
differences in behaviour scores between the two dentists existed.
The behaviour of a child only differed significantly between the two groups (parent present
versus parent absent) in the habituation session according to the dentist (p=0.007). The
dentists scored each child’s behaviour more negatively when the parents were in the operatory
during the habituation session (Table 1). The self-report by the child did not differ between
the research conditions, though there was an increasing trend of child discomfort during
Table 1. mean scores and standard deviations of the course of treatment according to the child (fPrS), parent

and dentist (Venham scores) with parental presence/ absence during treatment as independent variable.
parent present
parent absent
mean
SD
mean
SD
p
CfSS-DS
31.36
10.12
33.46
10.87
n.s.**
Age
6.13
1.52
6.30
1.61
n.s.**
fPrS habituation (child)
1.60
1.16
1.56
0.80
n.s.***
fPrS Treatment 1 (child)
1.94
1.48
1.65
0.95
n.s.***
fPrS Treatment 2 (child)
2.17
1.43
2.26
1.48
n.s.***
Venham habituation (parent) 0.60
1.01
0.74*
0.93
n.s.***
Venham Treatment 1 (parent) 0.79
1.06
0.77*
1.00
n.s.***
Venham Treatment 2 (parent) 1.19
1.23
0.81*
0.93
n.s.***
Venham habituation (dentist) 1.13
1.04
0.58
0.73
<0.01
Venham Treatment 1 (dentist) 1.06
1.05
0.91
1.07
n.s.***
Venham Treatment 2 (dentist) 1.49
1.27
1.19
1.18
n.s.***

* Based on parent’s estimate. ** independent samples t-test, p < 0.05. *** mann Whitney U Test, p < 0.05.

104

Parental presence and child behaviour

sequential sessions for both groups.
in the group of low-anxious children there was a significant difference in the child’s
perception of the second treatment (Table 2). the children in the parent-absent group reported
significantly more discomfort than the children in the parent present group (p=0.04). There
was also a (non-significant) trend for increasing dental anxiety during consecutive sessions
Table 2. mean scores and standard deviations of the behaviour of children according to the child, parent and

dentist for children with CfSS-DS scores (low versus high) as independent variable.
CfSS-DS
15-32
32+
present (N=25) absent (N=20)
present (N=22)
mean SD
mean SD
p
mean SD
habituation (child)
1.52 1.26 1.30 0.66 0.75
1.68 1.04
Treatment 1 (child)
1.88 1.36 1.55 1.00 0.54
2.00 1.63
Treatment 2 (child)
1.72 1.06 2.60 1.54 0.04**
2.68 1.64
habituation (parent) 0.76 1.17 0.55* 0.95 0.60
0.41 0.80
Treatment 1 (parent) 0.60 1.12 0.60* 0.82 0.58
1.00 0.98
Treatment 2 (parent) 1.00 1.32 0.85* 0.75 0.75
1.41 1.10
habituation (dentist) 0.96 1.10 0.40 0.50 0.09
1.32 0.95
Treatment 1 (dentist) 0.68 0.85 0.60 0.88 0.66
1.50 1.10
Treatment 2 (dentist) 1.04 1.14 1.35 1.27 0.40
2.00 1.23
* Based on parent’s estimate. ** mann-Whitney U test p < 0.05.

absent (N=23)
mean SD
1.78 0.85
1.74 0.92
1.96 1.40
0.91* 0.90
0.91* 1.13
0.78* 1.09
0.74 0.86
0.17 1.15
1.04 1.11

p
0.48
0.88
0.09
0.04**
0.61
0.03**
0.03**
0.34
0.01**

in the parent absent group.
in the high-anxious group there was no significant difference in the child’s perception of
their discomfort depending on their parent’s presence or absence. however, the parents who
were absent in this group of high-anxious children reported significantly higher discomfort of
their child in the habituation session (p=0.04), but significantly lower during the second
treatment (p=0.03). The dentists rated that the behaviour of the children in this 32+ group was
significantly better when the parent was absent during the habituation session (p=0.03) and
the second treatment (p=0.009).
Although not-significant there was a fairly large difference in the younger children for selfreported discomfort during the second treatment session (parent present: 2.53 SD 1.84 vs
parent absent 3.36 SD 1.87).
The children were also divided into young (4-5 years old) and older (6+ years old). only
the Venham score of the dentists during the habituation session in the young group differed
significantly. The dentists reported significantly more disruptive behaviour in the group of
young children (Venham 1.21 vs 0.57, p=0.049) when the parent was present in the operatory
during this session. The reported dental anxiety of the parent was not related to any of the
variables.
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Discussion

Part three

The results of the present study showed that there appeared to be no difference of the
child responses whether the parent was present or absent during treatment. only low-anxious
children during their second treatment session reported significantly more discomfort when
the parent was not in the operatory. Although not-significant, high-anxious children had a
tendency to report less discomfort during their treatment sessions when the parents were in
the waiting area during treatment.
As can be expected from earlier studies the self-reported discomfort of the child increased
during the course of treatment. Though not significant, the increase was greater in young
children than in older children, regardless of the presence or absence of the parents.
remarkably in young children was the difference in the course of treatment when parents
were present or absent. When accompanied by their parents the children reported a greater
increase in discomfort between the habituation session and the first treatment session. With
the parents in the waiting area the greatest increase in discomfort was between the first and
second treatment session. it appeared that these young children, when accompanied by their
parents, immediately tried to turn away from an adverse situation. Being in the operatory by
themselves they were more likely to undergo the treatment, but they showed increasing
reluctance during the second treatment session. When the parents were in the waiting area
during treatment they did not notice any difference. it was obvious that parents had difficulty
estimating the behaviour of their child when they could not see their child’s reaction to the
treatment. When present the parents might suffer severely from observer bias: a tendency to
accept a child’s behaviour based on the trust in the capabilities of the dentist. This might also
explain the absence of any relation between the self-reported dental anxiety of the parent and
their child’s behaviour or anxiety.
According to the dentist the behaviour of the child started well, but then deteriorated during
the course of treatment when the parent was not in the dental operatory. When the parent was
present the behaviour first improved, but during the second treatment session it deteriorated
ending at the same level as the control group. An interesting aspect is the relationship with a
child’s dental anxiety. Anxious (CfSS 32+) children were more likely to receive a higher
behaviour score by the dentist, independent of their own rated dental anxiety.
Earlier studies on this subject have been most often performed using video-film of a
treatment session, scored by independent observers. Veerkamp [1995] and Versloot [2008b]
reported a substantial correlation between the self reported discomfort of a child and the
discomfort as assessed by an independent observer. furthermore Aartman et al. [1998] stated
that in young children at least two methods of measurements are required for a valid outcome.
Based on these results the decision was made herein to measure a child`s discomfort based
on the opinion of the child, parent and dentist. No additional validation of the dentist ratings
was performed but when compared both dentists awarded similar scores in children with a
comparable anxiety level.
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The mean age of the group was 6.21 years old. The number of 4-5 year-olds was only one
third of the total group. Usually in a secondary paediatric dental care clinic the percentage of
young children is higher. in this research population there was a high percentage of dropouts
among the younger children because they were more often treated under general anaesthesia
and the parent’s of younger children were unwilling to participate in the study. This was also
the case for the CfSS-DS.
The use of the Wong-Baker faces Pain rating Scale has been frequently questioned
because of the use of a smiling face at the beginning of the scale. however in the context of
this study we used the scale to ask the children which face best suited their feeling of the
course of treatment.

Conclusions

According to the children in this study there appeared to be no difference whether their
dental treatment was conducted with or without their parent’s presence. The dentist reported
difficulties with increasing anxiety of the child during the presence of parents. for an individual
child it is the task of the dentist to assess whether to treat the child/parent dyad together or to
separate the two. As the benefit for the dentist is limited, the child’s or parent’s opinion might
be the deciding factor in favour of parental presence.

7

107

Chapter 7

References

Part three

Aartman ih, van Everdingen T, hoogstraten J, and Schuurs Ah. Self-report measurements of dental anxiety
and fear in children: a critical assessment. ASDC J Dent Child 1998; 65(4):252-258, 229-230.
Arntz A, Dreessen L, and De Jong P. The influence of anxiety on pain: attentional and attributional
mediators. Pain 1994; 56(3): 307-314.
Blount rL, Landolf-fritsche B, Powers SW, and Sturges JW. Differences between high and low coping
children and between parent and staff behaviors during painful medical procedures. J Pediatr Psychol
1991; 16(6): 795-809.
Chambers CT, Giesbrecht K, Craig KD, Bennett Sm, and huntsman E. A comparison of faces scales for
the measurement of pediatric pain: children's and parents' ratings. Pain 1999; 83(1): 25-35.
fenlon WL, Dabbs Ar, and Curzon mE. Parental presence during treatment of the child patient: a study
with British parents. Br Dent J 1993; 174(1): 23-28.
frankl S, Shiere f, and fogels h. Should the parent remain with the child in the dental operatory? J Dent
Child 1962; 29: 150-163.
freeman r. The case for mother in the surgery. Br Dent J 1999; 186(12): 610-613.
Gerull fC and rapee rm. mother knows best: effects of maternal modelling on the acquisition of fear and
avoidance behaviour in toddlers. Behav res Ther 2002; 40(3): 279-287.
Kamp AA. Parent child separation during dental care: a survey of parent's preference. Pediatr Dent 1992;
14(4): 231-235.
Klaassen mA, Veerkamp JS, and hoogstraten J. Dental fear, communication, and behavioural management
problems in children referred for dental problems. int J Paediatr Dent 2007;17(6): 469-477.
Klingberg G, Berggren U, Carlsson SG, and Noren JG. Child dental fear: cause-related factors and clinical
effects. Eur J oral Sci 1995; 103(6): 405-412.
Peretz B and Zadik D. Attitudes of parents towards their presence in the operatory during dental treatments
to their children. J Clin Pediatr Dent 1998; 23(1): 27-30.
Piira T, Sugiura T, Champion GD, Donnelly N, and Cole AS. The role of parental presence in the context
of children's medical procedures: a systematic review. Child Care health Dev 2005; 31(2): 233-243.
Ten Berge m, Veerkamp JS, hoogstraten J, and Prins PJ. on the structure of childhood dental fear, using
the Dental Subscale of the Children's fear Survey Schedule. Eur J Paediatr Dent 2002; 3(2): 73-78.
Veerkamp JS, Gruythuysen rJ, van Amerongen WE, hoogstraten J, and Weerheijm KL. Dentist's ratings
of child dental-patients' anxiety. Community Dent oral Epidemiol 1995; 23(6): 356-359.
Venham L, Bengston D, and Cipes m. Children's response to sequential dental visits. J Dent res 1977;
56(5): 454-459.
Venham LL, Bengston D, and Cipes m. Parent's presence and the child's response to dental stress. ASDC
J Dent Child 1978; 45(3): 213-217.
Venham LL, Gaulin-Kremer E, munster E, Bengston-Audia D, and Cohan J. interval rating scales for
children's dental anxiety and uncooperative behavior. Pediatr Dent 1980; 2(3): 195-202.
Versloot J, Veerkamp J, and hoogstraten J. Dental anxiety and psychological functioning in children: its
relationship with behaviour during treatment. Eur Arch Paediatr Dent 2008a; 9(1): 36-40.
Versloot J, Veerkamp JS, and hoogstraten J. Children's self-reported pain at the dentist. Pain 2008b;
137(2): 389-394.
Wong DL and Baker Cm. Pain in children: comparison of assessment scales. Pediatr Nurs 1988; 14: 917.

108

Chapter 7b

Parental Presence during
Dental Treatment; the
Child’s, Parent’s and
Dentist’s Point of View

JB Krikken
AJ van Wijk
iCJ Cox
Jm ten Cate
JSJ Veerkamp
Submitted for publication

Chapter 7

Abstract

Purpose
The purpose of this study was to assess the opinion of children, parents and dentists
related to parent’s absence or presence in the surgery.

Part three

Methods
Ninety children were randomly assigned to a parent present or a parent absent group.
Based on the intake session, dentists were asked if they preferred the parent to accompany
their child or not. Children, parents and dentist were asked to report on the treatment after a
habituation session and after the first two treatment sessions. Children were asked how they
felt during the treatment; parents and dentist were asked about child behaviour, about each
other’s behaviour and about their own feelings regarding the treatment.
Results
The children of parents who were preferred by the dentist to stay in the waiting room were
more anxious than the children of parents who were preferred by the dentist to accompany
their child in the surgery. The latter parents also had more confidence in the upcoming
treatment of their child. Besides the first habituation session, no differences in behaviour were
found between the parent present and parent absent group.
Conclusions
Behaviour of children was not less or more disruptive in parents absence or presence
during the dental treatment. results were irrespective of the preference of the dentist about
their presence. Although dentists did expect difficulties in the treatment of some children,
these were not encountered.
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Introduction

When treating children, dentists may expect behaviour management problems (DBmPs)
in about 10% of cases [Klingberg & Broberg, 2007]. DBmPs can be overcome by effective
communication and various behaviour management techniques, such as positive
reinforcement, gradual exposure and desensitization. The interaction between dentists and
children is a special type of interaction (forced interaction), as children do not voluntarily
decide to visit the dentist. The decision is usually made for them by their parents. it is also
parents who make the decision for them to go to school, to eat healthy food, to brush their
teeth, and to use fluoride toothpaste. As such, parents have an important influence on the
dental health and dental behaviour of their children.
however, should a parent stay with the child in the surgery during dental treatment? This
question has been investigated in a number of studies over the years, without reaching
consensus [Lewis & Law, 1958; Venham et al., 1978; fenlon et al., 1993; marcum et al., 1995;
freeman, 1999; marzo et al., 2003]. Two opinions exist about parents’ presence in the surgery.
Those who oppose the presence of parents believe that parents project their own anxiety on
the child and make the dentist feel uncomfortable [marcum et al., 1995; marzo et al., 2003],
stating that parental presence may reinforce uncooperative child behaviour and the resultant
lack of effective dentist-patient communication will prevent the dentist to communicate
adequately with the child. on the other hand, supporters of parent’s presence during dental
treatment state that parent’s absence interferes with the children’s cooperation with the dentist.
They also believe that parents’ presence reinforces compliance with treatment and preventive
regimes [Venham et al., 1978; freeman, 1999]. Although many dentists are reported to support
the statement that children would be more cooperative without their parents’ presence, they
often allow parents to be present during dental treatment [marcum et al., 1995; ramos et al.,
2010]. While management of a child’s behaviour during treatment can be difficult, its
combination with a demanding parent may be even more difficult. Understandably, most
parents prefer to stay, especially with younger children. in some cases, they also want to help
the dentist manage their child’s behaviour [Peretz & Zadik, 1998; Arathi & Ashwini, 1999]. As
all dentists wish to put their patients’ interest first, the major concerns in this discussion are
children’s preferences with regard to their parents’ presence in the surgery, and the treatment
outcome itself.
As there are continued questions on the advisability of parents’ presence in the surgery,
and as there is limited information in the Netherlands on the effect of parents’ presence on
their children, it was decided to further investigate this problem. The aim of this research was
to assess the opinion of children, parents and dentists about various aspects of the treatment
related to parental absence or presence in the surgery. And second to assess whether,
presuming parents’ presence influences the treatment, the dentists are able to decide in
advance which parents they should allow or deny presence during treatment.
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Materials and methods

Part three

Subjects and procedure
This study was conducted among children between 4 and 12 years old who were referred
to a secondary paediatric dental care clinic in Utrecht, the Netherlands. All children were
referred by their family dentist to this clinic for a variety of reasons. The most common reasons
were dental anxiety, behaviour management problems and extensive caries. Children and
parents who did not speak and understand the Dutch language sufficiently were excluded,
as well as children with developmental delay, and children who needed emergency treatment
which made gradual exposure impossible. As a standard procedure in this dental care clinic,
parents do not accompany their child during dental treatment. This study was approved by
the medical ethical committee of the free University of Amsterdam (ref. 2008/017).
All new patients in a four-month period were randomly divided into two groups using a list
of random numbers. in one group, the parents were present in the surgery during treatment
sessions (PP, parent present); in the other group, they remained in the waiting room (PA,
parent absent). After registration in the clinic, parents were sent a letter specifying the
procedure in the dental clinic, the appointment time and the Child fear Survey Schedule
Dental Subscale (CfSS-DS) to be filled out before their first appointment. During the intake
session, all parents were present in the surgery. At the end of that session, before parents
made appointments for the consecutive treatment sessions, they were informed about the
study and asked to participate. Parents were informed that withdrawal from the study or refusal
to participate would not have any influence on the actual treatment. After giving written consent,
they filled out a form asking the level of confidence (Co-P, confidence of the parent) they had
in the upcoming treatment of their child. Then they were told to which of the two groups they
had been assigned. All children were treated by one of two paediatric dentists. The consecutive
sessions were a habituation session and two treatment sessions. After each of these sessions,
parents were asked to report on their child’s behaviour (CB-P, child behaviour rated by the
parent), the dentist’s behaviour (DB-P, dentist behaviour rated by the parent) and their own
feelings (f-P, feeling parent) about the dental treatment. After the second treatment session
parents were asked to report about the total treatment (E-P, evaluation by parent).
After the intake session the dentists were asked whether they preferred the parent to be
in the surgery during dental treatment (DA, dentist agrees) or if they preferred the parent to
wait in the waiting room (Dr, dentist refuses). This, of course, had no consequence for the
randomization protocol but served to assess the level of commitment with the parent the dentist
expected. After each treatment session, the dentists were asked to report on the child’s
behaviour (CB-D, child behaviour rated by the dentist), the parent’s behaviour (PB-D, parent
behaviour rated by the dentist) when present in the surgery and whether the behaviour of the
child (fC-D, feelings about the child rated by the dentist) and the parents (fP-D, feelings
about the parent rated by the dentist) had disturbed them during their treatment. After each
treatment session, the parents were asked to report on the dentist’s behaviour (DB-P, dentist
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behaviour rated by the parent) and how they felt about the treatment of their child (f-P, feelings
of the parent). The children were asked to rate their own perception (P-C, perception of the
child) of the treatment.
registration

Parent

- randomisation
(PP/PA)
- Dental anxiety
(CfSS-DS)
- Dental history

Dentist
Child

intake

habituation
(h)

Treatment 1
(T1)

Treatment 2
(T2)

- Consent
- Confidence
(Co-P)

- Venham child
(CB-P)
- Behaviour
dentist (DB-P)
- own feelings
(f-P)
- Venham child
(CB-D)
- Behaviour
parent (PB-D)
- own feelings
(fC-D/ fP-D)
- Perception
(fPrS)

- Venham child
(CB-P)
- Behaviour
dentist (DB-P)
- own feelings
(f-P)
- Venham child
(CB-D)
- Behaviour
parent (PB-D)
- own feelings
(fC-D/ fP-D)
- Perception
(fPrS)

- Venham child
(CB-P)
- Behaviour
dentist (DB-P)
- own feelings
(f-P)
- Venham child
(CB-D)
- Behaviour
parent (PB-D)
- own feelings
(fC-D/ fP-D)
- Perception
(fPrS)

- Parental
presence
(DA/Dr)

Figure 1. Design of the study

PP, parents present in the surgery during dental treatment; PA, parents waiting in the waiting room during dental
treatment; CfSS-DS, Child fear Survey Schedule Dental Subscale; DA, dentist prefers the parent to join their child
during dental treatment; Dr, dentist prefers the parent to stay in the waiting room during dental treatment; fPrS,
Wong-Baker faces rating Scale.

Measures
Dental anxiety was measured using the CfSS-DS [Cuthbert & melamed, 1982], a
questionnaire with sufficient validity and reliability [Aartman, 1998; ten Berge et al., 1998]. it
consists of 15 items to be answered on a 5-point scale ranging from 1 (not afraid at all) to 5
(very afraid). Total scores range from 15 to 75. it includes an item where parents are asked to
rate their own level of dental fear on the same 5-point scale. most parents are well able to
estimate their child’s level of dental fear using the CfSS-DS [milgrom et al., 1994; Klingberg,
1994; ten Berge et al., 2003; Krikken et al., 2012]. research has indicated the following
classification of scores for Dutch children: a non-clinical range (not anxious, scores below
32), a borderline range (potentially anxious, scores between 32 and 39) and a clinical range
(very anxious, scores of 39 and higher) [ten Berge et al., 1998].
Parents’ confidence (Co-P) in their child’s upcoming treatment was measured on a 5point scale ranging from 1 (no confidence at all) to 5 (a lot of confidence) answering the
question: “how much confidence do you have with regard to the upcoming treatment of your
child”.
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Children’s behaviour during dental treatment was assessed by parents (CB-P) and dentists
(CB-D) using Venham’s (modified) clinical rating of anxiety and cooperative behaviour. The
scale consists of 6 points, ranging from 0 (relaxed) to 5 (out of contact) [Venham et al., 1980].
Children’s perception (P-C) of their treatment was assessed using the Wong-Baker faces
Scale (fPrS) [Wong & Baker, 1988]. The fPrS is a scale of six hand-drawn faces, ranging
from smiling to crying, that were developed on the basis of analyses of children’s drawings of
faces (ranging from 0 to 5) representing different degrees of discomfort [Chambers et al.,
1999]. To avoid individual variation the instructions for the children were standardized (written)
and read out loud to the children.
The behaviour of parents during dental treatment was assessed by the dentist (PB-D) on
a 5-point scaling ranging from 1 (relaxed) to 5 (very nervous). The behaviour of the dentist
was rated by parents (DB-P) on a 5-point scale ranging from 1 (calm/relaxed) to 5 (angry/loses
control).

Can you tell us which face represents best your feeling about his treatment?

Figure 2. Wong-Baker faces rating Scale

The parents’ emotional feelings (f-P) regarding their child’s treatment was assessed on a
4-point scale ranging from 1 (not at all) to 4 (a lot) answering the question: “how much did the
treatment of your child upset you?”
The dentist’s emotional response on the behaviour of children and parents on the treatment
was rated (fC-D and fP-D) on a 5-point scale ranging from 1 (not at all) to 5 (very much)
answering the question: “how much did the behaviour of the child disrupt you during the
child’s dental treatment?” and “how much did the behaviour of the parent disrupt you during
the child’s dental treatment?”.
Parent’s evaluation (E-P) of their child’s treatment was assessed after the second treatment
session on a 5-point scale ranging from 1 (very difficult) to 5 (very easy) answering the question
“Evaluating the treatment, how do you think it went?”

Data analysis:
All statistical analyses were performed using SPSS version 20.0 (iBm, SPSS Statistics,
USA). one-way ANoVA and independent-samples t-tests were performed to test for equality
of means for parametric data. for non-parametric data Chi-square tests, mann-Whitney-U
tests and Kruskal-Wallis tests were performed. Correlations were calculated using Spearman
correlation coefficient. Alpha was set at 0.05.
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Results:

Descriptives
of the 175 referred children, 90 children (mean age=6.2, sd=1.6, 45 boys) met all inclusion
criteria to participate in the study. reasons for exclusion were: treatment under general
anaesthesia (25), parents did not show up for the consecutive treatment (24), developmental
disorders (10), parents unwilling to participate (9), and various other reasons (17). of the 90
included children, 47 were treated with the parent present in the surgery and 43 with the parent
sitting in the waiting room. The patients were approximately equally divided between the two
dentists (47/43). The mean CfSS-DS score was 32.4, SD=10.5 (no differences between boys
and girls). No significant differences on any of the dependent variables were found between
the two dentists, with one exception. in 48 cases the dentists preferred the parents to be
present in the surgery during the child’s dental treatment. one dentist preferred parent’s
absence during dental treatment significantly more often, Χ2(1)=11.26, p<0.01.

Effects on child behaviour by parent’s presences versus absence in the surgery.
The parent present (PP) group and the parent absent (PA) group were compared to assess
differences on the dependent variables. An overview of all mean scores and standard
deviations can be seen in the first column of Table 1. During the habituation session, parents
felt more stress (f-P) about the treatment of their child when they remained in the waiting room,
Z=-2.65, p=0.01. in this session, dentists reported more disruptive behaviour by the children
(CB-D) when the parents were present during treatment, Z=-2.70, p<0.01. The behaviour of
these children and parents did not disrupt the dentists more (fC-D/ fP-D).

Dentist’s opinion about parent’s presences versus absence in the surgery
During the intake session, dentists were requested to decide if they preferred a parent to
accompany their child during treatment (DA) or if they rather wanted the parent to stay in the
waiting room (Dr). These two groups of parents were compared on the dependent variables.
An overview of the mean scores and standard deviations of the dependent variables is
presented in the second column of Table 1. Children of Dr parents were more anxious (CfSSDS) than children of DA parents, t(88)=-2.28, p=0.03. Also, Dr parents tended to be more
anxious than DA parents, Z=-1.656, p=0.098. No differences were found on age, gender and
dental history. DA parents were more confident in the success of the upcoming treatment of
their child than Dr parents, Z=-2.62, p<0.01. When treatment was done, they were equally
satisfied (E-P) about the whole procedure. The self-report by the child (P-C) did not differ
between the research conditions, though there was an increasing trend of child discomfort
during sequential sessions for both groups. Also the report by parents (CB-P) and dentists
(CB-D) of the behaviour of the child did not differ between the conditions. Also they reported
an increasing trend in uncooperative behaviour during sequential sessions for both groups.
however,the dentists reported more stress in the behaviour of Dr parents (PB-D) during all
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0.54

1.23

1.45

1.19

0.54

1.06

0.79

1.43

0.41

1.21

1.51

0.81

1.56

0.77

1.51

0.74

1.01

0.60

0.63

0.93

0.70

1.00

0.63

0.93

0.81

4.35

1.01

4.13

1.10

0.85

0.71

1.13

1.07

0.99

0.90

0.69

0.62

1.08

0.98

0.96

0.82

0.80

1.28
1.54

4.12

4.33

1.90
6.10

0.65

1.01

0.92
1.59

4.52

4.15

1.48
6.31

11.43

9.08

30.06

35.00

Dr (n=42)
mean
SD

All children (n=90)
DA (n=48)
mean
SD

1.33
1.04
1.33

0.96
1.11
1.44

0.63
1.15
1.44

3.96

1.27
0.19
0.45

1.19
0.42
0.58

0.97
0.36
0.58

1.13

1.00
1.15
1.60

0.55
1.10
1.40

0.55
1.05
1.40

4.35

1.17
0.37
0.60

0.83
0.31
0.50

1.10
0.22
0.50

0.81

Parent’s present (n=47)
Dr (n=42)
Dr (n=20)
mean
SD
mean
SD

CfSS-DS, Child fear Survey Schedule Dental Subscale; fPrS, Wong-Baker faces rating Scale; PP, parent present; PA, parent absent; DA, dentist agrees; Dr, dentist refuses.
Significant differences (<0.05) printed in bold.

Habituation
Child behaviour (Venham)
Dentist behaviour (DB-P)
own emotions (f-P)
Treatment 1
Child behaviour (Venham)
Dentist behaviour (DB-P)
own emotions (f-P)
Treatment 2
Child behaviour (Venham)
Dentist behaviour (DB-P)
own emotions (f-P)

Parent

Dental anxiety (CfSS-DS)
Dental anxiety parent
Age (years)
Parental confidence (Co-P)
Parental satisfaction (E-P)

PA (n=43)
mean
SD

All children (n=90)
PP (n=47)
mean
SD

Table 1a. Differences in behaviour of children, parents and dentists depending on parent’s presence in the surgery
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1.28

0.58

1.27

1.05

1.06

1.49

0.40

1.13

0.43

1.04

1.13

1.17

1.16
1.48
1.43

1.60
1.94
2.17

1.23

1.19

1.16

0.91

1.05

0.58

1.56
1.65
2.26

0.61

1.29

1.18
1.21

1.21

0.43

1.06

1.29

0.81

1.69
1.96
2.21

0.50

1.11

0.54

1.04

0.54

0.98

1.10
1.38
1.27

All children (n=90)
DA (n=48)
mean
SD

1.07

0.21

0.73

0.80
0.95
1.48

PA (n=43)
SD
mean

1.67

1.40

1.57

0.90

1.64

0.93

1.45
1.62
2.21

0.86
1.08
1.65

0.95

1.36

1.08

0.91

0.82

0.89

Dr (n=42)
SD
mean

1.22
1.11

1.30

1.56

1.07
1.30
1.11
1.047

1.00
1.48
1.11
1.30

1.74
2.19
2.11

0.51
0.32

0.61

1.12

0.87
0.61
0.32
0.27

1.04
0.64
0.32
0.61

1.26
1.52
1.22

1.35
1.50

1.95

1.40

1.05
1.75
1.25
1.45

1.30
1.85
1.15
1.55

1.40
1.60
2.25

0.67
0.89

1.15

1.47

1.28
1.02
0.55
0.95

1.03
0.93
0.49
0.89

1.00
1.39
1.71

Parent’s present (n=47)
Dr (n=42)
Dr (n=20)
SD
mean
SD
mean

CfSS-DS, Child fear Survey Schedule Dental Subscale; fPrS, Wong-Baker faces rating Scale; PP, parent present; PA, parent absent; DA, dentist agrees; Dr, dentist refuses.
Significant differences (<0.05) printed in bold.

Habituation
Child behaviour (Venham)
Parent (PB-D)
own emotions child (fC-D)
own emotions parent (fP-D)
Treatment 1
Child behaviour (Venham)
Parent (PB-D)
own emotions child (fC-D)
own emotions parent (fP-D)
Treatment 2
Child behaviour (Venham)
Parent (PB-D)
own emotions child (fC-D)
own emotions parent (fP-D)

Dentist

habituation (fPrS)
Treatment 1 (fPrS)
Treatment 2 (fPrS)

Child

All children (n=90)
PP (n=47)
mean
SD

Table 1b. Differences in behaviour of children, parents and dentists depending on parent’s presence in the surgery
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treatment sessions, Z=-2.20, p=0.03 (habituation), Z=-2.18, p=0.03 (Treatment 1), Z=-2.65,
p<0.01 (Treatment 2).
When parents were present during dental treatment, dentists reported more stress in Dr
parents than in DA parents during the second treatment session (PB-D), Z=-2.20, p=0.03. for
all the other research parameters, no differences were found. results can be seen in the third
column of Table 1a and 1b.

Part three

Dental anxiety, age and gender
To assess differences as a result of dental anxiety, low-anxious children (LAC; CfSS<32)
and high-anxious children (hAC; CfSS≥32) were compared on the dependent variables. hAC
and LAC were equally distributed between the parent present (PP) and parent absent group
(PA), X2(1)=0.40, p=0.67. hAC had higher self-report (fPrS) scores during the habituation
session than LAC, Z=-2.37, p=0.02. Dentists reported more disruptive child behaviour (CBD) in hAC during the first treatment session (Z=-3.11, p<0.01) and this behaviour disrupted
(fC-D) them more during the first treatment session (Z=-2.12, p=0.03). This was irrespective
of the presence or absence of parents and the preference of the dentist to have them present
or absent. for all other parameters no differences were found when comparing LAC and hAC.
To assess differences of age and gender, children of different ages and gender were
compared on the dependent variables. No significant differences were found.
Table 2. Spearman correlations between the child’s, the parent’s and the dentist’s perception of the habituation

session and the first and second treatment sessions (scores of parents only when parents were present).
habituation (h)
first treatment (T1)
Second treatment (T2)
CfSS-DS P-C
BC-P
BC-D
P-C
BC-P
BC-D
P-C
BC-P
(fPrS) (Venham) (Venham) (fPrS) (Venham) (Vnham) (fPrS) (Venham)
h P-C
0.16
BC-P
-0.08
0.73**
BC-D
0.22
0.25*
0.21
T1 P-C
0.23
0.17
BC-P
0.30*
0.31**
0.27*
BC-D
0.47**
0.31** 0.45** 0.54**
T2 P-C
0.28
0.05
BC-P
0.26
0.04
0.30**
0.35**
BC-D
0.41**
0.17
0.51** 0.50**
0.65**
P-C, perception child; BC-P, behaviour of the child according to the parent; BC-D, behaviour of the child
according to the dentist; fPrS, Wong-Baker faces rating Scale; Venham, Venham scores.
** p<0.01 and * p<0.05.

Correlations
Correlations were assessed between CfSS-DS scores of the children and the behaviour
of children rated by themselves, the parents and the dentists. There was a moderate correlation
between the dentist’s and parent’s reports on the child’s behaviour (BC-P and BC-D) during
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the habituation session and the first treatment session and between the first treatment session
and the second treatment session (Table 2). During the habituation session and during the
second treatment session, the dentist rated more disruptive behaviour than the parents, Z=2.99, p<0.01 and Z=-2.21, p=0.03. moderate correlations were found between CfSS-DS
scores and behaviour reported by parents and dentists during the first and second treatment
session.

Post treatment evaluation of parents.
After the treatment of the children, most parents reported positive evaluations (E-P). No
differences were found between parents who were present during the treatment and parents
who stayed in the waiting room during the treatment of their children (Z=-0.97, p=0.33). only
1 out of 90 parents rated the total treatment as very difficult and 5 parents rated the total
treatment as difficult. only one of these parents was not present during the treatment sessions
and one other parent was preferred by the dentist to stay in the waiting room. The behaviour
of these parent’s children was scored significantly more disruptive by their parents (BC-P)
and by the dentist (BC-D) during the second treatment session (Z=-3.64, p<0.01 and Z=-3.03,
p<0.01), however the fPrS scores did not differ.

Discussion

This study aimed to assess the opinion of children, parents and dentists on parents’
presence in the surgery during dental treatment and to assess whether paediatric dentists
are able to decide which parents they let in or which they keep out the surgery.
The absence or presence of parents in de surgery did not influence the children’s
perception about the treatment. Also parents’ rating of their behaviour did not differ. however,
parents felt more stress during their child’s treatment when they stayed in the waiting room
during the habituation session. This can be explained by considering the fact that most children
in this study were referred because dental treatment with their own dentist failed. Logically,
parents experience stress about the coming treatments, which is immediately decrease when
they see the dentist managing their child. When parents remain in the waiting room, their stress
is only decrease when the habituation session is finished.
The children of parents who were preferred by the dentist to stay in the waiting room were
more anxious than the children of parents who were preferred by the dentist to accompany
their child in the surgery. Dentists were not aware at that moment of the CfSS-DS scores of
the children, but they observed the child and the parent and the child-parent interaction during
the intake session. Also parents who were preferred to stay in the waiting room had less
confidence in the upcoming treatment than parents who were preferred to accompany their
child, although they did not know at that moment to which condition they were assigned.
Apparently, the dentist is able to detect from either the behaviour of the child, the parent or
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the interaction between both, some kind of stress or inconvenience. Based on this observation,
the dentist might expect more uncooperative behaviour and therefore decide to prefer parents
to stay in the waiting room.
Dentists reported more stress by the parents when they wanted these parents to wait in
the waiting room during dental treatment. however, since part of these parents actually waited
in the waiting room, the rating of the dentist was based on observations when picking up the
child from the waiting room and bringing it back to the waiting room. Probably these moments
are most stressful for parents. When the parents were accompanying their child during the
treatment session, this difference was only significant during the second treatment session.
All in all, the presence or absence of parents in the surgery did not influence the behaviour of
children during dental treatment. The behaviour of the child is not different and also the
behaviour of the child and parent did not disrupt the dentist.
Before the actual treatment started, 85 children dropped out for different reasons. Twentyfour parents did not attend for the consecutive treatment and 9 parents refused to participate
in the study. As all children were assigned to the experimental group or the control group
when they registered at the clinic, there were just as much parents from both groups not willing
to participate and not attending. Therefore we can expect that this will not have influenced
the results.
The results of the present study suggest that the presence or absence of parents during
their child’s dental treatment does not influence the behaviour of children during the dental
treatment and this behaviour and the behaviour of their parents did not disrupt the dentist. An
alternative explanation might be that the dentists in this study were well able to manage the
behaviour of the children and parents irrespective of their preference on the absence or
presence of parents during treatment. in future research, the specific preferences of patents
and children on parent’s presence and the dentist’s opinion and emotions on parents’ presence
need further exploration both in referred children and in children in regular dental practices.

Conclusions:
1.

2.

3.

in this study absence or presence of parents during dental treatment had only minor
influences on the behaviour of their children.
The behaviour of children and their accompanying parents did not disrupt the
treatment of the paediatric dentist.
Dentists were reasonably well able to identify anxious children and anxious parents.
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Abstract

Aim
This was to investigate the relation between general emotional and behaviour problems of the
child and dental anxiety and dental behaviour management problems.

Part three

Background
Dental treatment involves many potentially unpleasant stimuli, which all may lead to the
development of dental anxiety and behaviour management problems (DBmPs). it is still unclear
why some children get anxious in the dental situation while others, with a comparable dental
history, do not. Besides the latent inhibition theory it is suggested that this can be explained
by differences in child rearing and personality traits.

Design and methods
fifty children (4-12 years old) and their parents participated in this study. Parents filled out
the Child fear Survey Schedule Dental Subscale (CfSS-DS) and the Child Behaviour Checklist
(CBCL) on behalf of their child. Child behaviour during consecutive dental treatments was
assessed using the Venham scale.
Results
Thirty-nine children were subject to analysis (21 boys) with a mean CfSS score of 40.4. Children
aged 4 and 5 who had sleeping problems, attention problems and aggressive behaviour,
scored by parents on the CBCL, displayed more disruptive behaviour during dental treatment.
Children with emotionally/ reactive and attention problems were more anxious.

Conclusion
in this pilot study a possible relation between general emotional and behaviour problems of
young children and dental anxiety was shown. Also a relation between emotional and behaviour
problems and dental behaviour management problems was shown. Because of the little
amount of subject in our study, further research will be needed to confirm these results.
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Introduction

restorative dental treatment may be a stressful situation for a child. it contains a variety
of potentially unpleasant stimuli, and each may lead to the development of dental fear and
associated behaviour management problems (DBmPs). in the literature different pathways for
the development of dental fear have been described [rachman, 1977; de Jongh et al., 1995;
Klingberg et al., 1995; ten Berge et al., 2002a]. rachman [1977] has proposed that although
fears are often acquired directly, they may also be acquired through two other pathways:
vicarious experiences or threatening information. retrospective research contributes the origin
of dental fear most often to the first pathway: direct conditioning [Davey, 1989; de et al., 1995].
however, research has indicated that invasiveness of dental treatment seems to play a lesser
role in children’s fear acquisition than the way in which a child experienced it [Klingberg et
al., 1995; ten Berge et al., 2002a].
Dental fear is strongly associated with behaviour management problems (DBmPs)
[Klingberg et al., 1995] being the most common reason for referral to a secondary dental care
clinic [ten Berge et al., 1999]. The question remains why some children tend to get frightened
and exhibit DBmPs, whereas others with seemingly comparable dental experiences do not.
one reason is provided by the latent inhibition theory whereby children tend to become less
afraid if they had more neutral visits (e.g. check-up, cleaning) before exposure to invasive
dental treatments (e.g. fillings, extractions) [Davey, 1989; ten Berge et al., 2002a]. Another
reason for the acquisition of dental fear could be a general anxious trait. When someone is
afraid of a variety of stimuli, it could also increase the likelihood to develop dental fear. in
adults dental fear has been shown to be related to various fears such as the fear of heights,
flying, and enclosures [fiset et al., 1989].
it is suggested that parents play an important role in teaching their children to deal with
aversive situations [hardy et al., 1993]. in general family environment factors such as parental
rearing and attachment style are said to contribute to the severity of anxiety symptoms in
children. in contrast to these external, environmental reasons for the development of dental
fear are the internal reasons, e.g. the personality traits of the child itself. Children with a
frightened constitution (e.g. trait anxiety) are in greater risk to become dentally fearful. from
the literature we know that 6% of Dutch children are known to have high dental fear (CfSSscores above 39), another 8% of the Dutch children also suffer from some degree of dental
fear or may be at risk for developing high dental fear (CfSS-scores between 32-39) [ten Berge
et al., 2002a]. Children referred to a special dental care centre not only suffer from high dental
fear but also have problems in several other behaviour and emotional areas [ten Berge et al.,
1999]. Some personality traits and the socio-emotional or cognitive development of children
are important factors in the development of dental fear in children [Brown et al., 1986; Klingberg
& Broberg, 1998]. it would be worthwhile to know before any (possibly anxiety provoking)
treatment is done which personality traits make children at risk of becoming frightened. Studies
on this issue mainly have been done retrospectively, including the risk of retrospective
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attribution, thereby linking the wrong reason to dental fear. A prospective study on the
assessment of this problem may be helpful in the diagnosis of dental fear, selecting the
appropriate treatment strategy for this children. in this study the relationship between emotional
and behaviour problems, dental fear and dental behaviour problems displayed during dental
treatment was investigated.

Material and Methods

Part three

Subjects and procedure
This study was conducted among 50 children aged between 4-12 years old. All children
were referred, by their family dentist or physician, to the Centre for Special Dental Care in
Amsterdam (SBT) because of dental fear and/or dental behaviour management problems.
only children with dental decay needing at least two consecutive restorative sessions were
selected. Children with known psychological or behaviour problems or mental disabilities were
excluded. After selection, the parents were informed about the study by letter and were asked
to participate. Participation was fully voluntarily and not conditional for treatment. This study
was approved by the medical ethical committee of the free University of Amsterdam (ref.
06/164).
After referral to the centre, before treatment was started, the parents of the children were
asked to complete the Dutch parental version of the Child Behaviour Checklist (CBCL) [Verhulst
et al., 1996] and the Dental Subscale of the Child fear Survey Schedule (CfSS-DS) [Scherer
& Nakamura, 1968] on behalf of their children, in order to provide more information on the
child’s dental fear and concomitant emotional and behaviour problems.
All children were treated in consecutive appointments by the same experienced paediatric
dentist, who took not place in the selection procedure. A series of appointments always started
with a habituation session, used to re-introduce dentistry to the children and fear reduction.
The dentists were asked to rate the behaviour displayed by the children during the first 3
dental visits on a Venham scale. The operating dentist was unaware of the results of the CfSSDS and the CBCL filled out prior to treatment.

Measures
The children’s dental fear was screened using the Dutch parent’s version of the Dental
Subscale of the Children’s fear Survey Schedule (CfSS-DS) [Cuthbert & melamed, 1982; ten
Berge et al., 2001]. The CfSS-DS is a revised from of the fear Survey Schedule for Children
(fSS-fC) developed to assess dental fear in children [Scherer & Nakamura, 1968]. The
Questionnaire consists of 15 items related to different aspects of dental treatment. The items
can be answered on a 5-point scale from 1 “not afraid at all” to 5 “very afraid”. Total scores
thus range from 15 to 75. Parents have been found to be well able to assess their child’s level
of dental fear by using the CfSS-DS [Klingberg et al., 1994]. Normative studies have reported
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a CfSS-DS score of around 38 to be indicative of high dental fear in children [Klingberg et
al., 1994; milgrom et al., 1994]. All parents were asked to rate their own level of dental fear on
a 5-point scale.
The emotional and behavioural problems of the children were assessed using the Child
Behaviour Check List [Achenbach, 1991; Verhulst et al., 1996]. The CBCL is a well known
instrument to assess these problems in the 6-months immediately prior to the completion of
the questionnaire. Extensive research has shown satisfactory psychometric properties of the
CBCL [Verhulst et al., 1996]. The validity of the scale is also acceptable; for example,
correlations with other questionnaires such as problem checklists and parent questionnaires
were reported ranging from 0.59 to 0.88 [Verhulst et al., 1996]. The CBCL is divided into
“competence” and “problem” scales. As the “competence scales” have little relevance for
this study on the investigation of different types of problem behaviour in children, in this study
only the “problem” scales were used. These problem scales are derived from different areas
of problem behaviour using a factor analysis [Achenbach, 1991] emotionally reactive, anxious/
depressed, somatic complaints, withdrawn, sleep problems, attention problems and
aggressive behaviour.
The behaviour each child displayed during treatment was assessed with the Venham
scale, a Likert type behaviour rating scale ranging from 0) “relaxed” to 5) “out of contact”.
[Venham et al., 1980]. The scale has known validity and reliability [Veerkamp et al., 1995;
Aartman et al., 1998]. initially developed for preschool children the scale proved to work very
well for the next (older) age groups after minor modifications [Veerkamp et al., 1991]. The
anxiety and behaviour section were merged based on their high internal correlations [Veerkamp
et al., 1995]. Because not all children were treated for the same number of sessions, only the
Venham scores of the habituation session and of the first two treatment sessions were used
for analyses. The mean and highest Venham scores of the sessions were used for analysis.

Data analysis
in this study the CBCL questionnaires were scored by computer, using the Dutch version
of the CBCL-manual [Arnold et al., 1993]. in the program the scores of the children were
compared with normative data of Dutch children. mann-Whitney-U tests were used to compare
the behaviour of high and low-anxious children and the behaviour between boys and girls. A
series of t-tests were performed to assess differences in problem behaviour between boys
and girls. Spearman correlation coefficients were assessed for the relation between CBCLfactors and the behaviour children displayed during dental treatment. Pearson correlation
coefficients were assessed for the relation between CBCL factors and dental fear of the
children. All statistics were performed using SPSS version 17.0 (SPSS inc, Chicago, iL, USA).
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Results

Part three

Descriptive statistics
A total of 50 children aged 4-12 years and their accompanying parent or caretaker
participated. Eleven CBCL questionnaires contained missing values or were not filled out at
all, resulting in 39 subjects for analysis. These were 21 boys (mean age=6.6, SD=2.5) and 18
girls (mean age=6.1, SD=2.4). There was no difference in age between boys and girls
(p=0.183). one child had no data on age, and three others had missing values on the CfSS.
The questionnaires were mostly filled out by mothers (75%).
Dental anxiety (CfSS): Children were divided into two age groups: young children aged
4 and 5 years (10 girls and 8 boys), and older children aged 6 years and older (7 girls and 13
boys). The average CfSS score was 40.72 (girls 38.2 and boys 42.8, difference n.s. p=0.351),
range 16-70. older children were more anxious than young children (45.26 vs 35.65, p=0.043).
Behaviour during dental treatment (Venham scale)
Children who scored 39 or more on the CfSS-DS were defined as high-anxious children
(hAC); children scoring less than 39 were defined as low-anxious children (LAC). No
differences existed between boys and girls in behaviour during the first three appointments
(mann-Whitney-U p=0.443). hAC scored significantly higher than low-anxious children LAC,
both on the mean Venham- and the Venham peak score (mann-Whitney U p=0.023 and
p=0.011 resp.). further analysis on the effects per session showed that this difference was in
both scores mainly caused by the behaviour during the habituation session.
Emotional and behavioural problems (CBCL)
No differences were found in problem behaviour between boys and girls. only young boys
scored significantly higher on the CBCL factor sleeping problems (independent samples ttest, p=0.022).

Correlations between variables
Clear correlations existed between the CBCL factors emotional problems (r=0.602,
p=0.018), sleeping problems (r=0.598, p=0.019), attention problems (r=0.537, p=0.039) and
aggressive behaviour (r=0.523, p=0.045) on one hand, and the behaviour young children
exhibited during dental treatment on the other. in addition clear positive correlations existed
between the CBCL factors for young children emotionally/ reactive (r=0.520, p=0.039) and
attention problems (r=0.512, p=0.043) on one hand and the CfSS score on the other.

Discussion

in the present study the relation between emotional and behavioural problems (CBCL),
dental fear (CfSS) and dental behaviour management problems (Venham) was investigated.
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The mean CfSS-score of the children was 40.7 which is higher than normative scores for the
Dutch population (23.9) [ten Berge et al., 2002b] and can be considered as high-anxious (cut
off value 39). This was obviously, as all children were referred to the clinic because of dental
anxiety and concomitant behaviour management problems. older children were more anxious
than younger children in contrast to the normative data for the Dutch child population. in
younger children, referral is mostly attributed to general DBmPs caused by their age. in the
older children, coping strategies have been developed to deal with the general anxiety. in
older children referral only occurs in case of treatment problems that are commonly caused
by specific dental fears (e.g. needle phobia) and exceeding their individual coping abilities,
which can explain their higher CfSS scores.
The significant correlations found between the factors emotionally/ reactive and attention
problems on one hand and the level of dental anxiety of the children on the other, might indicate
that children with more internalising problem behaviour could be at risk of becoming dentally
anxious. Similar results were found in girls [raadal et al., 1995], who had more social and
attention problems and more dental anxiety. These internalising children do not show their
dental anxiety solely by overt behaviour. The above is in line with earlier research, stating that
emotional and behavioural problems co-exist with dental fear [ten Berge et al., 1999]. Also
psychological problems such as mood swings, general fearfulness and fearful reactions to
everyday situations were related to dental fear [Liddell, 1990; Corkey & freeman, 1994], or
anticipation of/ and dealing with pain of injections [Versloot et al., 2008].
Dental anxiety seems to interfere with a child’s behaviour during treatment and its daily
behaviour; high-anxious children displayed more disruptive behaviour, especially during the
habituation session. Emotional, sleeping and attention problems and aggressive behaviour
correlated significantly with the behaviour that children exhibited during dental treatment.
These factors are strongly associated with externalising problem behaviour. These children
show their distress by overt behaviour (screaming and moving). The CBCL factor attention
problems correlated both with the behaviour children displayed during dental treatment and
the dental anxiety of these children. Apparently these children are also at a greater risk for
developing dental behaviour management problems.
This pilot study was part of a larger study, which caused some concessions on the study
design. Therefore some points on the study design need to be criticized. The number of
participants in this pilot study was very small, especially because about half of the children
were 6 years and older, the age group in which we could not find significant relations.
Therefore, it is not possible to draw hard conclusions from our study. Although the behaviour
of the children was scored using a standardized scale (Venham) it was rated by the treating
dentist. for the treating dentist it will not be possible to be aware of all the (non-verbal)
behaviour the child displayed during treatment. Also the interpretation of the behaviour could
be influenced by the dentist. Although earlier research indicates that an operating dentist is
well able to score a child’s fear/anxiety [Veerkamp et al., 1995], dentists tend to underestimate
dental pain of the children [Versloot, 2004]. in the general population large variations exist in
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CBCL and CfSS scores. Also the behaviour children display during dental treatment varies a
lot. in this study of only 39 subjects only an indication can be shown on the correlation between
those. Especially because all children were referred to a special dental care clinic because
of dental anxiety and its concomitant behaviour management problems.

Conclusion

Part three

Although a thorough investigation of the relation between child dental anxiety, child
behaviour (problems) during dental treatment and overall daily life behaviours/ experiences
of children would be time-consuming for both parents and dental staff, it has been shown in
this trial that there are good reasons to perform such studies.
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Chapter 9

Abstract

Aim
The aim of the present study was to test the hypothesis that continuous exposure to dental
treatment leads to a reduction of dental anxiety of CL/P children and to assess the role of
coping strategies in the persistence or reduction of their dental anxiety.

Part three

Materials and methods
The Dental Subscale of the Child fear Survey Schedule (CfSS-DS) and the Dental Cope
questionnaire (DCQ) were filled out by 171 children (4-18 years old, 72 girls) with CL/P at T1
and 118 children (7-21 years old, 53 girls) at T2. Dental anxiety of the study group was
compared to a normative group of Dutch children at baseline (T1) and three years later (T2).
Changes in dental anxiety were assessed in relation to coping strategies used.
Results
At T2, dental anxiety had reduced significantly (24.8 vs 22.9, p=0.01) to a level equal to a
normative Dutch group. in addition children used significantly fewer coping strategies caused
by a reduction in the number of internal coping strategies. high-anxious children and children
who became more anxious during the three year period used more external coping strategies.

Conclusions:
findings support the hypothesis that continuous exposure to dental treatment on average
leads to a reduction in dental anxiety. The use of coping strategies might play a role in the
decrease or increase of dental anxiety.
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Introduction

Dental visits can be stressful for children since they potentially include a number of aversive
stimuli, activating memories of earlier unpleasant or painful dental or medical treatments.
Children that are not able to cope with these stressful events are at risk of developing dental
anxiety, which is a common phenomenon in children and adolescents [Chhabra et al., 2012;
Salem et al., 2012]. in the Dutch population, an estimated 14% of children suffer from dental
anxiety. Six percent of children report high levels of dental anxiety that are likely to interfere
with treatment; another 8% suffer from some degree of dental anxiety, or may be at risk for
developing high dental anxiety or phobia [ten Berge et al., 2002b].
Because dental anxiety may cause people to avoid going to the dentist, it represents a
problem to both dentists and patients [Taani et al., 2005; de Jongh et al., 2011]. its aetiology
is thought to be multifactorial [ten Berge et al., 2002a]. rachman suggested three pathways
of anxiety acquisition: classical conditioning, modelling and transmission of negative information
provided by others [rachman, 1977]. Although research has supported each of these
pathways, most evidence is provided for the classical conditioning pathway [Davey, 1989; de
Jongh et al., 1995; Liddell & Gosse, 1998]. inconsistent results of studies in children indicated
that rachman’s pathways do not entirely explain the development of dental anxiety in children,
and suggest that other determinants may also play a role, for instance a child’s personality
characteristics [Klingberg et al., 1995], such as temperament [Gustafsson et al., 2010b],
negative emotionality [Krikken et al., 2010], introversion or extraversion. A child’s coping ability
[Versloot et al., 2004], the subjective perception of the child about the dental treatment [ten
Berge et al., 2002a] and the parental rearing style [Krikken & Veerkamp, 2008] might also
play an additional role in de acquisition of dental anxiety.
As the three pathways described by rachman do not totally explain the anxiety acquisition
of children, the latent inhibition theory was introduced, which states that children tend to
develop dental anxiety less quickly if they have had some neutral or positive dental experiences
before an invasive treatment occurs [Lubow, 1973; ten Berge et al., 2002a]. however, the
opposite might also be true, when the first dental visit of children starts with an intrusive event,
they might develop dental anxiety more easily. Children with Cleft Lip Palate are exposed to
repeated medical and dental procedures in early childhood; processes related to the
development of dental anxiety and should be considered as a vulnerable group. CL/P is a
common congenital anomaly with an overall prevalence of 1.7 per 1000 live births in the
Netherlands [rozendaal et al., 2012]. CL/P is considered to have a multifactorial origin involving
a combination of genetic and environmental influences. repairing the defects and treating
functional problems involves a series of procedures such as reconstructive surgery, speech
therapy, orthodontics and dental treatment. These procedures can cause dental anxiety by
conditioning, the direct pathway of anxiety acquisition. in addition, dental anxiety can be
acquired indirectly since these children might get a lot of information about present and future
treatments and also because they had little chance for latent inhibition to occur.
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The conditioning pathway of anxiety acquisition might also be mediated by the children’s
ability to cope, which may in turn be influenced by other factors, such as age, training, cognitive
development, parental support and dental experience.
in paediatric dentistry various methods are used to help children to overcome their dental
anxiety. one of the methods used is gradual exposure or desensitization. With this exposurebased technique children learn to deal with their anxieties. only when a child can accept a
dental stimulus in a relaxed way, a next, more anxiety provoking stimulus is presented.
As high hospital exposure is a factor indicated by parents to play are role in the acquisition
of dental anxiety [Davey, 1989; ten Berge et al., 2001], it is reasonable to presume that children
with CL/P will initially have more anxiety for dental treatment than children without this condition,
which was also found in a previous study [Vogels et al., 2011]. in addition, CL/P children are
mentioned to have a higher risk of anxiety disorders in general [Demir et al., 2011; millar et
al., 2011]. As they are exposed to different medical and dental procedures during childhood,
it is presumed that these children also have the opportunity to overcome their dental anxiety
as a result of exposure.
The present study is a follow up of a previous study [Vogels et al., 2011] with a twofold
aim. first: to test the hypothesis that continuous exposure to dental treatment leads to a
reduction of dental anxiety of CL/P children. Second: to assess the role of coping strategies
in the persistence or reduction of dental anxiety.

Materials and methods

Participants and procedure
This study was conducted among children with a CL/P in the age range of 4-18 years old
(n=200) and their parents. in the Netherlands, 16 different cleft palate teams exist. All children
in the present study were treated by the same cleft palate team (Amsterdam, VU medical
Center). All children visited their family dentist twice a year for check-up and prophylaxis.
All children and their parents received questionnaires by mail and were asked to return
them (T1). After 3 years the same participants received the same questionnaires with the
request to fill them out and return them (T2). All participants on both moments were asked to
fill out the Dental Subscale of the Child fear Survey Schedule to assess their dental anxiety.
Children aged 6-18 years old were asked to complete the Dental Cope Questionnaire (DCQ)
in order to assess which coping strategies they would use in a dental situation. This study
was approved by the medical ethical committee of VU medical Center Amsterdam, the
Netherlands (ref 05/121).
Measures
Dental anxiety was measured using the Dutch version of the Dental Subscale of the Child
fear Survey Schedule (CfSS-DS) [Cuthbert & melamed, 1982]. The CfSS-DS is a questionnaire
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with sufficient validity and reliability [Aartman et al., 1998; ten Berge et al., 1998]. it consists
of 15 items to be answered on a 5-point scale ranging from 1 (not afraid at all) to 5 (very
afraid). Total scores range from 15 to 75. one item was added for parents to rate their own
level of dental fear on the same 5-point scale. The majority of parents has been shown to be
well able to estimate their child’s level of dental anxiety by using the CfSS-DS [Gustafsson et
al., 2010a; Krikken et al., 2012]. research has indicated the following classification of scores
for Dutch children: a non-clinical range (not anxious, scores below 32), a borderline range
(potentially anxious, scores between 32 and 39) and a clinical range (very anxious, scores of
39 and higher) [ten Berge et al., 2002b].
The coping strategies of the children were assessed using the Dental Cope Questionnaire
(DCQ). The DCQ is a self-report checklist that requires the child to imagine a painful situation
at the dentist and to assess which coping strategies he or she would use. Therefore, this
questionnaire can only be used for children from 6 years and older. it is a revised version of
the Kidcope, which was developed as a specific pain coping questionnaire for children [Spirito
et al., 1988]. The questionnaire starts with the question “have you ever had pain at the dentist”,
scoring: often, sometimes, never. This question was followed by 15 coping strategies related
to the dental setting, such as “When i am at the dentist and it does hurt”: “i tell myself it will
soon be over”, “i think about something else”, and “i get angry at the dentist”. The child is
asked to rate both the use of each strategy scoring: yes or no (part A), and the perceived
effectiveness of each strategy (part B), scoring: not at all, a little or a lot [Spirito et al., 1988].
Three groups of strategies are used in the analysis: internal coping strategies (6 items), external
strategies (5 items) and destructive strategies (4 items) [Versloot et al., 2004].

Data analysis
All statistical analyses were performed using SPSS version 18.0 (SPSS inc, Chicago, iL,
USA). The majority (90%) of the returned CfSS-DS questionnaires were filled out completely
or had 1 or 2 missing items (N=10 at both T1 and T2). missing values were replaced by item
mean. ANoVA tests, independent samples t-tests and paired samples t-tests were performed
to test for equality of means. for non-parametric data Kruskal-Wallis, mann-Whitney-U tests,
Wilcoxon signed rank tests and chi-square tests were used. one sample t-test was used to
test equality with normative data. Correlations were calculated using Pearson’s and Spearman
correlation. Alpha was set at 0.05.

Results

Descriptives
At T1 (the first data collection) 178 out of 200 participants responded (89%). The data of
seven participants contained too many missing values and were excluded. The remaining
group of 171 participants contained 99 boys and 72 girls (mean age 9.8 SD 4.1, no differences
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between boys and girls). At T2, addresses of 29 children were not available anymore. At T2,
addresses of 29 children were not available anymore. Therefore, 171 subjects were asked to
fill out the questionnaires. one-hundred eighteen patients responded (69%), these were 65
boys and 53 girls (mean age 13.3 SD 3.9, no differences between boys and girls). The majority
of the questionnaires were filled out by the parents of the children (T1: 74.8% and T2: 69.0%),
the other questionnaires were filled out by the children themselves. measured at T1, no
differences existed between children of parents who responded at T2 and children of patents
who did not respond at T2 (CfSS-DS: t(151)=-0.19, p=0.85; DCQ: Z=-1.58, p=0.11). however,
parents who did not respond at T2 were significantly more anxious at T1 than parents who
did respond at T2, Z=-2.52, p=0.01. Parental dental anxiety did not differ between T1 and T2
(p=0.72). As all children attended their own family dentist for dental check-ups and dental
treatment, no exact data were available on caries experience. retrospectively from half of the
children, this could be determined. of these children, almost 31% had caries and were treated
for this condition.

Dental anxiety:
Cronbach’s alpha was calculated for the CfSS-DS at T1 (0.93) and T2 (0.94). At T2 children
reported less dental anxiety (mean 24.8 SD 10.1 vs mean 22.9 SD 10.0) compared to T1,
t(101)=2.54, p=0.01. further analysis at item level showed that they particularly became less
afraid on the items “dentists”, “having somebody put instruments in your mouth” and “having
the dentist clean your teeth”. Both at T1 and T2, girls reported significantly more dental anxiety
than boy’s (t(151)=-2.09, p=0.04 and t(111)=-3.09, p<0.01). This difference between boys
and girls was most prominent when children were 10 to 12 years of age.
At T1, children aged 4-6 years experienced significantly more dental anxiety than children
in a normative group of Dutch children (ten Berge et al., 2002b), t(37)=2.92, p<0.01. Dental
anxiety reduced to a level equal to a normative Dutch group at T2 (Table 1). There were no
differences in CfSS-DS scores between CL/P children and children in the normative group
for the 7-9 and 10-12 year old children. one-way ANoVA with post hoc analysis indicated that
both at T1 and T2 the reported dental anxiety in the youngest group of children (4-6 years
old) was significantly higher than in the other age groups, f(4,148)=5.87, p<0.01 and
f(4,108)=2.55, p=0.04 (Table 1).
Children who never or sometimes experienced pain at the dentist reported less dental
anxiety than children who often experienced pain at the dentist (T1: t(61)=-2.39, p=0.02, T2:
t(103)=-3.41, p<0.01).
Although on average children reported less anxiety after 3 years, 58 children reported
less anxiety, 9 children reported the same level of dental anxiety and 35 children reported
more dental anxiety (no differences in age, between boys and girls and CfSS-score at T1).
Children with reduced dental anxiety did not differ in their perceived pain experience at the
dentist compared to children with an increased level of dental anxiety or whose dental anxiety
did not change at both T1 and T2. At T2, children whose dental anxiety increased or did not
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Table 1. Comparison of mean CfSS-DS scores at T1 and T2, for different age groups, and to Dutch normative

data.
T1
age
4-6
7-9
10-12
13-15
18-21
Total

norm
24.6
23.6
23.4
na
na

n
38
29
40
30
16
153

mean SD
31.0

23.4
23.1
20.58
23.4
24.8

13.51,2

6.4
9.5
6.3
8.2
10.1

T2
age
7-9
10-12
13-15
18-21
22-24

n
31
23
30
19
10
113

mean SD
26.7

21.0
22.9
18.3
23.9
22.9

13.11

6.0
9.3
3.5
12.58
10.0

T1 vs T2
n
mean
24
29.5
23.6
21
29
23.5
21.6
19
9
25.2
102 24.7

SD mean SD
12.9 28.6 14.2
7.0

20.9

6.1

6.4

18.3

3.5

10.2

23.2

10.3

10.7 23.1 9.4

10.6 24.8 13.3

CL/P, Cleft Lip Palate; T1, CfSS-DS scores of CL/P children at base line; T2, CfSS-DS scores of the same CL/P
children 3 years later; na, not available. T1 vs T2,
mean scores based on subjects with data at both time points.
Significant differences (<0.05) printed in bold. 1compared to the older age groups. 2compared to normative data.

chance between T1 and T2 used significantly more destructive coping strategies than children
with decreased dental anxiety (0.47 vs 0.08, p=0.02). No differences were found for the other
dependent variables between children whose dental anxiety increased and whose dental
anxiety decreased.

Coping strategies:
on average, participants said they used 6.6 (SD 1.9, n=73) coping strategies in response
to dental pain at T1 and 5.8 (SD 2.0. n=92) at T2. At T2 significantly fewer coping strategies
were used compared to T1, Z=-2.59, p=0.01 (6.6 vs 5.8, n=59). There was a decrease in the
number of external and destructive coping strategies used, but an increase in the number of
internal coping strategies used (Table 2). Using the Kruskal-Wallis test, no differences were
found in the number of coping strategies used between different age groups, Χ2(4)=1.78,
p=0.78 and Χ2(4) =2.69, p=0.61. The three most frequently used coping strategies at T1 and
T2 were “i do what the dentist tells me”, “i think it is good for my teeth” and “i think it is part of
dentistry”. These data are detailed in Table 2.
Some differences were found between boys and girls both at T1 and T2 with regard to
the coping strategies used. At T1 girls used significantly more external coping strategies and
more coping strategies in total than boys, Z=-2.15, p=0.03.
At T1 no correlation was found between the percentage of children that did use a strategy
and the rated efficacy of that strategy (r=0.23). At T2 a moderate correlation was found (r=0.45,
p=0.02).
The six most effective strategies, when looking at the sum of response categories: “a bit”
and “very much” were approximately the same for T1 and T2. (“i like it when the nurse holds
my hand”, “i think of other things” and “i tell myself it will be over soon”). The least effective
strategies were also used least include “i get angry at the dentist” and “i close my mouth”.
The reported effectiveness of a strategy was taken into account only when a child reported
having used it.
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based on the Dental Cope Questionnaire (DCQ)
T1
When i am in pain at the dentist...
All
(n=73)
Destructive strategies
i get angry at the dentist
9.6
i think of a reason to sneak out
6.0
i close my mouth
10.8
i get angry at mum and dad
8.4
Mean number of destructive strategies 0.34
used
External strategies
i ask what the dentist is doing
51.2
i look at the mirror
49.4
i tell the dentist
60.2
it is good to have friends with me
24.1
i like it when the nurse holds my hand
21.7
Mean number of external strategies used 2.07
Internal strategies
i think of other things
49.4
i tell myself it will be over soon
42.0
i do what the dentist tells me
97.6
i tell myself i have to do this because it is 95.1
good for my teeth
i think it is my own fault i have cavities
58.4
i think it is part of dentistry
68.8
Mean number of internal strategies used 3.62
Mean number of coping strategies used 6.62
Significant differences (<0.05) printed in bold.

Boys Girls p
(n=39) (n=34)
11.1
8.1
13.9
11.1
0.42

48.9
47.8
60.9
13.0
10.9
1.81

54.1 0.64 52.3 48.4 57.1 0.36 1.00
51.4 0.75 56.9 51.6 63.8 0.20 0.70
59.5 0.90 61.8 58.7 66.0 0.44 0.71
37.8 0.01 10.3 8.2 13.0 0.41 0.01
35.1 0.01 24.8 21.3 29.2 0.35 1.00
2.38 0.05 2.00 1.88 2.17 0.30 0.39

50.0
70.5
3.68
6.13

68.6 0.10 38.6 37.9 39.5
66.7 0.72 62.5 69.5 53.3
3.55 0.31 4.20 3.68 3.55
7.18 0.03 5.77 5.68 5.90

51.4
50.0
97.2
97.3

0.75
0.19
0.86
0.41

9.1
4.6
6.5
6.5
0.22

56.0
44.2
95.4
65.7

3.2
1.6
3.2
3.3
0.12

56.5
38.3
98.4
69.4

16.7
8.5
10.9
10.6
0.36

55.3
52.3
91.5
60.9

0.02
0.09
0.11
0.12
0.07

T1 vs T2
p

8.5
4.3
8.5
6.4
0.28

47.8
35.6
97.8
93.3

0.69
0.47
0.45
0.44
0.58

T2
All
Boys Girls p
(n=92) (n=53) (n=39)

1.00
1.00
0.10
0.66
0.31

0.91 0.49
0.16 0.58
0.09 1.00
0.36 <0.01
0.87 0.02
0.09 0.20
0.61 0.01
0.87 0.01

At T2, children who often experienced pain (n=15) at the dentist reported to use more
destructive (Z=-3.12, p<0.01) as well as more internal coping strategies (Z=-2.18, p=0.03)
than children who never or sometimes experienced pain at the dentist (n=93). At T1, no
differences were found.

Dental anxiety and coping behaviour:
Children were categorized as low-anxious and high-anxious using a CfSS-DS score of
32 as a cut-off (ten Berge et al., 2002b). high-anxious children used more coping strategies
at T1 than low-anxious children did. They especially used more destructive and external coping
strategies and fewer internal coping strategies (Table 3). At T2 low-anxious children used
fewer internal coping strategies than at T1 and high-anxious children used fewer external
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coping strategies.
Children who became more anxious in the three year period between T1 and T2 or whose
anxiety did not change used significantly more destructive coping strategies at T2 compared
to the children who became less anxious (p=0.02) (Table 3).
Table 3. Number of coping strategies used based on the Dental Cope Questionnaire (DCQ)

LAC
hAC
p
ΔΔ+
p
(n=87) (n=190)
All coping strategies
6.54
8.40
<0.05 6.36
7.03
n.s.
External coping strategies
2.01
3.00
n.s.
1.95
2.28
n.s.
internal coping strategies
4.29
3.40
n.s.
4.18
4.28
n.s.
1
Destructive coping strategies 0.22
1.83
<0.05 0.28
0.43
n.s.
T2 DCQ
LAC
hAC
p
ΔΔ+
p
T1/ T2
(n=87) (n=190)
p
All coping strategies
5.63
6.40
n.s.
5.38
6.14
n.s.
<0.05
External coping strategies
1.85
2.82
<0.05 1.86
2.15
n.s.
<0.05
internal coping strategies
3.67
3.17
n.s.
3.53
3.66
n.s.
<0.05
Destructive coping strategies 0.11
1.41
<0.05 0.02
0.48
<0.05 n.s.
LAC, Low-anxious children (CfSS-DS<32); hAC, high-anxious children (CfSS-DS≥32); Δ-, children who’s dental
anxiety decreased between T1 and T2; Δ+, children who’s dental anxiety increased or did no change between T1
and T2.
T1 DCQ

Correlations:
At T1 a significant moderate negative correlation existed between the CfSS-DS score and
age of the children (r= -0.31, p<0,05) indicating a reduction of dental anxiety with increasing
age. At T2 also a negative, but weaker correlation was found ( r= -0.19, p<0.05).
Weak, but significant correlations were found between dental anxiety of parents and the
CfSS-DS score of their child (Spearman: r=0.24, p<0.05 at T1 and r=0.32, p<0.01 at T2).

Discussion

This study aimed to compare the anxiety levels of children with CL/P at baseline and three
years later, testing the hypothesis that continuous exposure to repeated medical or dental
procedures leads to a reduction of dental anxiety. Also, the number and efficacy of dental
coping strategies were assessed. After three years all changes pointed into a comparable
direction; children learned to cope and in most children anxiety decreased, which supports
the introduced theoretical basis. This can be seen in a number of findings.
The results of this prospective study suggest that young children (4-6 years old) had more
dental anxiety than older children with CL/P. furthermore, CL/P children in the youngest age
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group reported more dental anxiety than children from the general Dutch population at T1. At
T2, three years later, the younger children reported still more anxiety than the older children,
but it reduced to a level equal to Dutch normative data. The finding that younger children were
more anxious than older children and that girls reported more dental anxiety than boys is in
line with earlier studies in normative groups [ten Berge et al., 2002b]. During the 3-year period
of this study dental anxiety reduced significantly, which confirms the hypothesis that age and
continuous exposure to dental treatment leads to a reduction of dental anxiety of CL/P children.
Anxiety reduced in particular for those items describing procedures that are most frequently
used during regular dental check-ups of children. Three years after baseline, there was a
significant reduction in the number of coping strategies used for dealing with dental pain. The
mean number of external and destructive coping strategies reduced, but the number of internal
coping strategies increased. Apparently, children learned that getting angry (destructive
coping) and needing external support (external coping) are less effective in coping with pain
than internal coping strategies. The decrease in the need for external support is also related
to the maturity level of children. As children grow older, they learn to manage their problems
themselves without the need for external support. Also the correlation between the percentage
of children that did use a strategy and the rated efficacy of that strategy became stronger.
This also underlines the learning process of the child. They try to use one strategy, but when
it is not effective enough, they will start to use another strategy. This is also supported by the
fact that high-anxious children used more external and destructive coping strategies than lowanxious children. Probably, these children are less clever in selecting the most effective coping
strategy.
Although in general children became less anxious in the dental situation after three years,
more than one third of children became more anxious. results suggest that these children
tended to use more destructive coping strategies compared to the other children both at T1
and T2. This difference increased in the three year period. it may be that these children became
more anxious because they use ineffective coping strategies. The opposite may also be true;
these children used ineffective coping strategies because they were anxious. however, the
first of these explanations seems most likely as our results showed that these children neither
were more anxious at baseline nor did they experience more pain at the dentist.
high-anxious children used more destructive coping strategies than low-anxious children
and children who became more anxious between T1 and T2 also used more destructive coping
strategies. This is in line with an earlier study, which states that avoidance based coping is
positively related to dental anxiety [van meurs et al., 2005; marsac & funk, 2008]. Supposedly,
these children coped with their emotions about the dental treatment by trying to avoid it
(thinking about reasons to sneak out, closing their mouth). These behaviours are very disturbing
for the operating dentist, creating impatience. The behaviour of the dentist in turn might lead
to a negative emotional experience of the treatment by the child, which leads to dental anxiety
[ten Berge et al., 2002a]. This will always be a challenging point and something to keep in
mind when treating children. When children do not show their distress to the operating dentist,
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this dentist has the risk to overestimate the child’s coping abilities and he thereby might
contribute to anxiety acquisition. The same might happen when the child does show his distress
and the dentist becomes impatient or even angry. Changes in coping strategies also take
place as a result of the maturity level of a child. Younger children will require more support
from their parents or siblings, whereas older children will have a tendency to cope on their
own with challenging tasks. Also factors like previous dental experiences, the behaviour of
the dentist and their own behaviour during that treatment might influence their future coping
behaviour.
Some drawbacks of the study need to be discussed. Specific data about the dental
treatments the children were exposed to in the period between T1 and T2 were not available.
As CL/P children are exposed to more dental treatments than other children it is supposed
that they had substantial exposure to treatments. Although exposure might be an important
explanation for the reduction of dental anxiety of these children, also their age and maturity
level together with possible psychological treatment or other anxiety reducing interventions
might play a role in this. No differences were found between responders and non-responders
at T2 on the CfSS and DCQ measured at T1. however, responding parents were significantly
less anxious than non-responding parents. Apparently, dental anxiety of parents might play a
role in the compliance of children in the clinical setting of the CL/P team, including avoiding
the CL/P team. As the addresses of half of these children were not available anymore, we
were not able to assess whether the anxiety of these children also reduced during the three
year period. As we know from the conditioning pathway, avoidance of an anxiety provoking
event reinforces this anxiety. This would have been interesting, especially as there was a
correlation between the anxiety of parents and the anxiety of children.
Though research in this population is difficult it should be taken into account that the
vulnerability of the group makes it necessary to at least think of all possible mechanisms that
are associated with the development and consecutive reduction of their dental anxiety. if
dentists cause anxiety it is not enough to assume that this will disappear with age but there is
a need to look for mechanisms that facilitate or enhance this process.
in conclusion, findings from our study support the hypothesis that on average continuous
exposure to dental treatment leads to a reduction in dental anxiety. The use of coping strategies
might play a role in the decrease or increase of dental anxiety. in further research, it would be
interesting to investigate the possibility of teaching children how to use coping strategies
effectively in order to guide them through the dental treatment and reduce dental anxiety. This
is especially the case for vulnerable children, such as the CL/P children.
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The aim of the research presented in this thesis was to study child dental anxiety and
behaviour management problems during dental treatment with special focus on parents and
their parenting style. The studies described in this thesis were divided into three topics;
background studies, parental rearing style and clinical studies. in this chapter, the most
relevant outcomes are summarized.

Background studies
in studies about child dental anxiety, the perception of parents about their child’s dental
anxiety is often used. Therefore, the study presented in Chapter 1 aimed to examine whether
parents are accurate reporters of their child’s dental anxiety. The Dental Subscale of the Child
fear Survey Schedule (CfSS-DS) was filled out by 326 children in a classroom setting and by
approximately 50% of their mothers at home. intraclass correlation coefficients were used as
a measure of agreement between both CfSS-DS versions. We found that almost 75% of the
mothers were accurate reporters of their child’s dental anxiety. in general, parents estimated
the dental anxiety of their child higher than their children did. however, parents of highly
anxious children tended to underestimate their child’s dental anxiety and parents of lowly
anxious children tended to overestimate this anxiety. Anxious parents estimated the dental
anxiety of their children significantly higher than non-anxious parents did, while their children
did not differ in their anxiety report.
in Chapter 2, a study was describe which aimed to assess the psychometric properties
of the iSS and to test its predictive value for assessing dental anxiety. Parents of 344 children
filled out the iSS and 343 parents filled out the CfSS-DS on behalf of their child. responses
were factor analyzed and psychometric properties were assessed. multiple stepwise regression
analysis was performed to assess predictive validity for the CfSS-DS. A three-factor structure
was found, with a total explained variance of 53.8% of the iSS. The factors could be labeled
as “daily nurturance”, “invasive experiences” and “new things”. regression analysis showed
that approximately 30% of the variance in CfSS-DS score can be explained by the factors
“new things” and “invasive experiences”. it was concluded that the iSS might be a valuable
instrument in the assessment of dental anxiety in young children without dental experience.
in Chapter 3 a questionnaire frequently used in the assessment of parental rearing style,
the Child rearing Practices report (CrPr), was used in a clinical child dental population to
assess its factor structure and psychometric properties as a basis for future research. The
CrPr was filled out by 307 parents of referred children. responses were factor analyzed and
psychometric properties were assessed. Although the expected two-factor structure
(Nurturance and restrictiveness) found in earlier studies was confirmed, the level of explained
variance was insufficient. The majority of items did not load on the intended factor and itemintercorrelations were not in an acceptable range. The scales were therefore refined. factor
analysis on selected items resulted in a clear two-factor structure, with all items loading on
the intended factor and a higher explained variance. The selected items constituted a
psychometrically sound instrument. more research needs to be done to assess whether this
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new, shorter questionnaire is consistent among different samples and therefore is more
applicable than the original 40-item questionnaire.

Summary

Parental rearing style
To examine the relationship between self-reported parenting style, parent’s assessment
of their child’s dental anxiety, and dentists’ assessment of the child’s behaviour during dental
treatment, the study described in Chapter 4 was performed. Parents of 75 children, referred
for dental treatment, filled out the CrPr, the CfSS-DS and an additional questionnaire with
questions about how they prepared their children before dental appointments. four parenting
styles were constructed from the Nurturance factor and restrictiveness factor of the CrPr.
Dentists were asked to assess the behaviour of the child during dental treatment. hAC showed
more disruptive behaviour then LAC. Parental rearing style was not related to dental anxiety
or to DBmPs. Parents who used a permissive rearing style were less likely to tell their children
that the dentist would not hurt them compared to authoritarian parents. Parents with an
authoritative rearing style were more convinced that the behaviour of their child could be
managed by the dentist than parents with a permissive and neglectful rearing style. After their
children’s dental rehabilitation, parents were less inclined willing to accompany their child
during treatment. in conclusion, dental anxiety correlated positively with the behaviour
displayed during treatment. No relation was found between parenting style and dental anxiety
and behaviour during treatment. Parents showed more confidence in the child-dentist dyad
after the rehabilitation of their child‘s teeth.
The study described in Chapter 5 aimed to assess the possible associations between
dental anxiety, parental rearing style and the referral status of children. Parents of 120 nonreferred and 331 referred children filled out the CrPr and the CfSS-DS on behalf of their
child. The referred children were younger and more anxious than the non-referred children.
No differences were found on parental rearing style between referred and non-referred children
and between highly anxious children and lowly anxious children. Also, no correlation was
found between parental rearing style and child dental anxiety, but non-referred children whose
parents used an authoritarian parenting style were more anxious than the other non-referred
children. it was concluded that in this study, referral status and dental anxiety of children was
not associated with parental rearing style.
in Chapter 6, several different questionnaires were used to examine the relationship
between self-reported rearing style and the parent’s assessment of their child’s dental anxiety.
The child’s dental history was used as a dependent variable. Parents of 454 primary school
children were asked to fill out questionnaires regarding their parenting style, the CfSS-DS
and a questionnaire about the dental history of their oldest child. minor associations were
found between dental anxiety and parenting style. Dentally anxious parents were more
permissive and less restrictive and parents of children who did not visit their dentist regularly
reported more laxness and less restrictiveness. Children who had a history of toothache, who
had a dental cavity at the moment of investigation or who did not have a nice and friendly
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dentist according to their parents reported more dental anxiety. from this study it was
concluded that no clear associations between parenting style and dental anxiety were found.

Clinical studies
The study described in Chapter 7a aimed to assess the influence of the presence of
parents in the dental surgery on their child’s behaviour during treatment. Ninety children were
randomly assigned to a parent-present and a parent-absent-group. Based on the intake
session, dentists were asked if they preferred the parent to accompany their child or not.
Children, parents and dentist were asked to report on their perception about the treatment
after a habituation session and after the first two treatment sessions. During the habituation
session, the behaviour of the child was better, according to the dentist, when the parents were
not present in the surgery during treatment. There were no significant differences in children’s
perception of the treatment in relation to parents being present or absent. highly anxious
children behaved better according to the parent and the dentist when the parent was not
present in the operatory. Chapter 7b aimed to assess the opinion of children, parents and
dentists about child behaviour when parents were absent or present in the surgery. The study
population consisted of the same ninety children. The children of parents who were preferred
by the dentist to stay in the waiting room were more anxious than the children of parents who
were preferred by the dentist to accompany their child in the surgery. The latter parents also
had more confidence in the upcoming treatment of their child. Different from the initial
habituation session, no differences in behaviour were found between the parent-present and
parent-absent-group. Behaviour of children was not less or more disruptive with parents being
absent or present during the dental treatment. Although dentists expected difficulties in the
treatment of some children, these were not encountered.
in Chapter 8 the relationships between emotional and behaviour problems, dental anxiety
and DBmPs were investigated. Parents of 39 highly anxious children filled out the CfSS-DS
and the CBCL on behalf of their child. The behaviour of the children during dental treatment
was assessed by the dentist. Children with sleeping problems, attention problems and
aggressive behaviour displayed more disruptive behaviour during dental treatment and
children with emotionally reactive and attention problems were more anxious. from this study
it was concluded that a relation exists between general emotional and DBmP and dental
anxiety.
The study described in Chapter 9 tested the hypothesis that continuous exposure to neutral
dental treatments, such as regular dental check-ups leads to a reduction of dental anxiety of
children with cleft lip palate (CL/P). Also the role of coping strategies in the persistence or
reduction of dental anxiety was assessed. Dental anxiety and coping strategies of CL/P children
were investigated using the CfSS-DS and the DCQ. on baseline, the dental anxiety of the
CL/P children was higher than normative data. in a three year study period, dental anxiety
reduced significantly to a level equal to a normative Dutch group. After this time children used
significantly less coping strategies. highly anxious children used more destructive and external
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coping strategies than lowly anxious children. Children who became more anxious during the
three year period were the children who used more destructive coping strategies. findings
support the hypothesis that continuous exposure to dental treatment on average results in a
reduction in dental anxiety. The use of coping strategies might play an important role in the
decrease or increase in dental anxiety.
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in the chapters of this thesis, strengths and limitations have been discussed for the specific
studies and their samples. Now, a more general discussion on the main topics of this thesis
will follow. This section will be followed by recommendations for future research and clinical
practice and ends with some final remarks.

Assessment of child dental anxiety
Assessing child dental anxiety in young children, below the age of six, is interesting, as
these children are at the biggest risk of developing dental behaviour management problems
(DBmPs), which impairs the quality of dental treatment [Pine et al., 2004; mcQuistan et al.,
2006; Jensma & Veerkamp, 2008]. however, the assessment of dental anxiety in these children
is difficult. Self report is considered to be the most reliable (relative to proxy report or
observation), but below the age of 8, children lack the cognitive capability to fill out a
questionnaire on dental anxiety themselves. relying on proxy- (mostly their parent’s) report
raises the question whether these parents are reliable reporters of their child’s dental anxiety.
in a study on 7-11 year old children, about three quarter of the reporting mothers were good
proxy reporters of their child’s dental anxiety (Chapter 1) [Krikken et al., 2013]. however, the
other 25% of the parents overestimate or underestimate the dental anxiety of their children,
which could have important clinical implications.
When one relies on parents’ report during the dental treatment of children, an
overestimation will not have serious consequences. in this situation, the dentist will be more
careful than necessary. however, when the dental anxiety of a child is underestimated, this
could lead to overcharging the child, which in turn might lead to more dental anxiety instead
of decreasing this dental anxiety. Considering that particularly parents of highly anxious
children tend to underestimate the dental anxiety of their child, this might have important
consequences for the treatment of these children.
A questionnaire (the inventory of Stressful situations ) was constructed to assess anxious
responses of children to daily situations. Two subscales of the iSS explained about 30 percent
of the variance of the Dental Subscale of the Child fear Survey Schedule (CfSS-DS) in children.
This questionnaire appeared to be promising for the prediction of dental anxiety in young
children. Construction of more items for this questionnaire could improve its predictive power.

Parental rearing
in this thesis various aspects of the model [ten Berge, 2001] of anxiety acquisition were
investigated with respect to DBmPs. The major topic that was looked upon was parental rearing
style, as parents are frequently reported to play an important role in the development of DBmPs
in children [mejare et al., 1989; Pine et al., 2004; mcQuistan et al., 2006; Klaassen et al., 2007;
Jensma & Veerkamp, 2008]. Literature on the actual relation between parenting style and
dental behaviour management problems is sparse and contrary [Aminabadi & farahani, 2008;
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Aminabadi et al., 2012].
in the three studies performed for this thesis, only small associations were found between
parental rearing style, dental anxiety and dental behaviour management problems. Although
there were some significant differences in the way parents prepared their child for dental
treatment among parents with different parenting styles, no differences were found in the level
of dental anxiety of these children or in their level of DBmPs (Chapter 4) [Krikken & Veerkamp,
2008]. in a comparison between children referred to a secondary dental care clinic and a
non-referred control group, the referred children were significantly more anxious than nonreferred children. Their respective parent’s rearing style did not have an influence on this
(Chapter 5) [Krikken et al., 2012]. Non-referred children whose parents used an authoritarian
parenting style were more anxious than the other non-referred children. This finding contradicts
with the results that were found in a large study on a group of non-referred children. in the
latter study, a negative correlation was found between the restrictiveness factor of the CrPr
and dental anxiety (Chapter 6). it can be concluded that, besides some minor associations,
the influence of parental rearing style on dental anxiety in children and DBmPs can be
neglected. The parental rearing style was not associated with the referral status of children,
and if the children were referred, the rearing style was not associated with the behaviour of
these children.
however, consultation with dentists in general practices, and the author’s personal
experience, do suggest that the way parents interact with their children is related to behaviour
during dental treatment and dental anxiety levels of their children. Such as relation was found
by Klaassen in 2010 [Klaassen, 2010]. Different explanations can be put forward for not finding
an association between parental rearing style and dental anxiety or DBmPs in the present
thesis. in Chapter 5, referred and non-referred children were compared on their parent’s
parenting style. The group of non-referred children was taken from a larger sample that was
described in Chapter 6. The children in this sample were recruited from primary schools in a
part in the Netherlands where no secondary paediatric dental practices are located. Possibly,
the results of this study are somewhat biased since children who behave uncooperatively
during dental treatment were not referred. Also, as a substantial number of decayed teeth in
children remains untreated [Kalsbeek et al., 2002; Elfrink et al., 2006; Bruers et al., 2009;
Schuller et al., 2009], these children are more likely to acquire dental anxiety from episodes
of toothache and its consecutive treatment rather than from routine dental treatments.
Also, no associations were found between parental rearing style and dental anxiety and
between parental rearing style and DBmPs in referred children. in the studies described in
this thesis, parents were absent during dental treatment. Perhaps, when associations between
parental rearing style and DBmPs do exist, these were not showed because of the specific
study design. The specialised paediatric dentists who treated the children might have the
experience and behaviour management skills to reduce the influence of the parents (Chapter
4). This could also explain why only small differences were found in behaviour of children
when parents were either present or absent during dental treatment of their child (Chapter 7).
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moreover, Also these children were treated by dentists with special training and experience
in treating children. These dentists might have neutralized the influence of the parents by their
experience, even though they would have preferred some parents to remain in the waiting
room, but were withheld by the study design. however, dental anxiety of children was
measured prior to the dental treatments, without any impact of the treating dentist. Even under
those conditions, no association was found between parental rearing and dental anxiety.
Another possible reason for not finding an association between parental rearing style,
dental anxiety and behaviour management problems is that parent’s self-report of their child
rearing practises are likely to suffer from social desirability effects. Therefore, parents may be
inclined to report that they engage in, more often than is actually the case, parenting practices
that are perceived by them as socially acceptable or good. Likewise, when parents are asked
about their rearing style, they might tell us their preferred style rather than their actual style.
Besides these social influences, the assessment of child rearing is influenced by the dynamic
properties of child rearing. Parental rearing style is the result of a long and dynamic process
of interactions between child and parents, rather than a static property that parents possess.
This suggestion is supported by the work of Kiff et al. [2011]. They concluded that child
behaviour and parenting style mutually influence each other. Children’s adaptation in behaviour
resulting from a reaction to parenting might be related to this behaviour. on the other side
this adaptation might also be influenced by the parenting style. Additionally, over time,
children’s behaviour might induce particular parental behaviours, just as parental behaviours
may shape children’s characteristics, and these bidirectional effects further accounts for
children’s adjustment [Kiff et al., 2011]. moreover, parenting style might also be effected by
cultural influences [Senese et al., 2012].
The questionnaire that was used in most of our studies on parental rearing appeared to
measure more error than latent trait (Chapter 3). Especially the item scores on the factor
Nurturance were all very high, suggesting that most parents agreed with the items of this
factor. it was not surprising to find that most parents care for their child, spend warm moments
with them and like to be with their children.
Perhaps it was not possible to find an association between parental rearing and dental
anxiety and DBmPs because this association is not straightforward. many child, parent and
dentist factors might play a mediating role in this process. The child’s character, temperament
and earlier dental experiences might modify the relation between parental rearing and DBmPs.
The behaviour of an anxious parent accompanying a child to the dentist might be very different
from their normal child rearing behaviour. This behaviour might be interpreted by the dentist
as a negative kind of rearing, while this parent might have good parenting skills in a neutral
environment. Also the behaviour of the dentist might play a modifying role in this interplay. A
dentist with extended experience in treating children and their parents will probably be less
influenced by a parent’s behaviour than for example a young colleague or a dentist with less
experience in treating children. This might be noticed by the child who in turn can positively
or negatively influence the treatment.
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Study design
in this thesis, a number of study samples was used. The smallest group comprised the
children who were referred to the centre of special dental care in Amsterdam (SBT) and filled
out the Child Behaviour Checklist (CBCL). of the selected 50 children and their parents, only
39 filled out the questionnaires completely. The CBCL was filled out as part of the standard
protocol for registration at this clinic. This questionnaire consists of more than 90 questions,
which makes it quite time consuming to administer. moreover, sufficient knowledge of the
Dutch language is needed to complete this questionnaire. Therefore, as reported before, this
sample can be biased. The children were 4-12 years old with a mean age of 6.6 years. Their
dental anxiety assessed using the CfSS-DS was 40.72, which is considered to be very high.
The biggest study samples were collected at general primary schools in different parts of
the Netherlands. in the study described in chapter 2, dental anxiety data of 167 children with
a mean age of almost 8 years old were collected. These children lived in the southern-part of
the Netherlands. The mean CfSS-DS score of these children was 23.3 (sd=6.7). in the study
described in chapter 7, 464 children and their parents were included (part of these children
were also involved in the study described in chapter 6). These data were collected in primary
schools in the northern part of the Netherlands. The mean CfSS-DS scores of these children,
with a mean age of 8.7 was 21.8 (sd=6.5). The mean CfSS-DS score of the first study group
was comparable to the normative data provided by ten Berge in 2002 [ten Berge et al., 2002],
although the children were somewhat older. in the second group, however, the mean CfSSDS score of the children was lower than the normative data of 2002. These children were
somewhat older, which could, however, not completely explain this difference. Ten Berge and
colleagues reported a significantly higher CfSS-DS score for children with a non-Western
cultural background (about 6% of the population). in the study population of this thesis, based
on the geographic location, the percentage of non-Western children was much lower.
moreover, in the Netherlands, the distribution of paediatric dentists is unbalanced. in the
Western part of the Netherlands, around the big cities of Amsterdam, The hague and
rotterdam, referral to a secondary dental clinic is easy, whereas in some other parts of the
Netherlands, paediatric dentists are not available. The effect of this uneven distribution is not
known. Perhaps, the availability of special dentists for children might influence parents and
dentists attitudes toward paediatric dentistry. in all study populations, parents who cannot
read and write, and parents with insufficient language skills in Dutch were excluded.
in one study [ten Berge et al., 2002], data were collected in a dental situation, that is in a
general dental practice. Parents were asked to fill out the questionnaire while waiting in the
waiting room just prior to or after the dental visit of their children. The parents who filled out
the questionnaire about dental anxiety in the study described in chapter 2, were informed
about the topic of the study. it might be expected that in both studies, the dental context or
pre-information might have influenced the scores. in the population described in chapter 7,
parents filled out the questionnaire at home, as one of the questionnaires about parenting
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style, that is apart from any dental setting. An influence of the context on the responses to
questionnaires was observed in the study described in Chapter 3. Parents scored higher on
the items “doctors” and” injections” when these items were part of an dental questionnaire.
All other studies made use of specific child populations. in the studies described in
chapters 3, 5, 6, 8 and 9, the children were referred for dental treatment to a special dental
care clinic in Amsterdam (situated at 3 locations), haarlem or Utrecht, in the western part of
the Netherlands. most likely, the samples in these clinics are not representative for referred or
highly anxious children in the Netherlands. in these clinics, the percentage of children with a
non-Western cultural background is high. from earlier studies it is known that these children
are more anxious [ten Berge et al., 2002] and suffer from more dental decay [Truin et al.,
2005] than the children with a Western cultural background. Also, an increased probability
exists that these children were referred for dental treatment as the communication with the
parents was impaired due to language incompatibility. As could be expected, these samples
had a mean CfSS-DS score above 32, which can be considered as an increased risk for
developing dental anxiety [ten Berge et al., 2002]. Differences in these populations can be
explained by the different characteristics of the dental clinics. The population studied in Chapter
10 is a special one, as these children were not referred for dental treatment, but were more
anxious than normative data, which is explained by their medical condition.
To summarize, in all samples used in this thesis some kind of selection or bias took place.
Therefore, the results found cannot easily be generalized to the population of Dutch children.
however, on many occasions, a specific sample was chosen given its relevance for the
question being studied. for instance, in order to study parental rearing style, dental anxiety
and behaviour during dental treatment, a sample of children was needed who required two
or more treatment sessions and had some level of dental anxiety. for this reason, this study
was performed using children that were referred for dental treatment to a specialized clinic.
in this specific secondary dental care clinics, the majority of patients have parents from nonwestern cultural background, often with insufficient comprehension of the Dutch language.
for the reference group, a sample was used that would be representative for the Dutch
population. Parents from these children were primarily native Dutch people. As a result, such
groups clearly differ with respect to cultural background and possibly on associated
confounding factors. So, although generalizability is restricted, the results from the present
thesis need not apply to all children, but primarily to those with substantial dental anxiety or
those that cause behavioural management problems. however, additional research is required
to confirm the results found in other comparable samples, and in samples that are more
representative for the population of Dutch children.

General emotionality and coping behaviour
The general emotional status of the child appeared to play a role in the presence or
absence of dental anxiety and DBmPs. internalising anxious children might not express their
dental anxiety, but seem to suppress it with the risk of increasing their dental anxiety. This
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might be of clinical importance. That is, in daily practice it is highly important to be alert on
children possibly suffering from some degree of dental anxiety but not showing their anxiety.
This group of children may seem to experience no difficulties during treatment, while they
essentially may have problems accepting the treatment or coping with the situation.
The development of dental anxiety may be prevented or stopped by providing extra
attention and by using a proper behaviour management approach in these children. Children
have different coping strategies to deal with dental treatment. Some coping strategies will
help them deal with dental treatment and others will be counterproductive [muris et al., 1995].
in the treatment of CL/P patients the mean CfSS-DS scores decreased in the three year period
of the study. however, part of the children became more afraid of dental treatment. These
children appeared to use more destructive coping strategies. Also this finding can be of clinical
importance as extra attention to these children and a proper approach may guide them to a
more adequate coping style and help them to overcome or lower their dental anxiety. Especially
internalizing children are at a greater risk of developing high dental anxiety, as their distress
might not be noticed by the treating dentist, and they are not able to adequately cope with
the situation due to their internalizing coping behaviour.

What did this thesis bring us?
Child dental anxiety remains the most important reason for DBmPs. however, the reason
why children behave uncooperative and why children become highly dentally anxious is still
not fully understood. it was found that general emotional problems of children (Chapter 8) and
coping abilities of children (Chapter 9) might play a role in the acquisition and continuation of
dental anxiety. Also earlier unpleasant experiences, such as toothache and painful dental
procedures played a role in this anxiety acquisition.
The rearing style of parents still is an interesting factor which might play a role in the
acquisition of dental anxiety. however, in the studies described in this thesis, we were not
able to show a clear relation between parenting style and dental anxiety or dental behaviour
management problems in children, due to a variety of reasons. Also, the presence or absence
of parents did not influence behaviour management problems and remains a point of concern,
both practical and ethical.
Although extensive research has already been done on the acquisition of dental anxiety
in children, the number of dentally anxious children has not decreased in the last 15 years
(since the normative data were collected by ten Berge in 1998 [ten Berge et al., 2002]. Also,
the caries prevalence in children has stabilised on an unacceptable level and the majority of
general dentists prefer to have the opportunity to refer children for dental treatment. This
implies that these dentists do not feel confident in treating children. Dentist parameters were
not assessed in this thesis.
Based on the findings discussed in this thesis and in the discussion point is the previous
paragraphs we suggest a modification of the model presented in the introduction of this thesis
[ten Berge, 2001]. in this modified model, dental anxiety and behaviour management problems
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are connected as these two factors are difficult to distinguish and are strongly correlated.
Also, prevention and treatment need were added. following the direct pathway of anxiety
acquisition, these two factors are important in the acquisition of dental anxiety. furthermore
the child, parent and dentist factors are separated. on one side of the model, the dispositional
factors are listed. These are factors that are rather stable over time. on the other side of the
model, the situational factors are listed. These factors can be influenced by the dental situation
or in the context of a dental appointment.

Figure 1. modified model of factors contributing to dental anxiety in children.

This makes the right column of this model the most interesting part for future studies on
child dental anxiety and dental behaviour management problems. Especially the coping skills
and negative emotionality of children are interesting as in this thesis these factors were found
to have some influence on dental anxiety and behaviour management problems. moreover, it
might be possible and interesting to influence these by learning children to deal with aversive
situations. Besides, it would be possible to learn parents how to prepare children for and guide
them through the dental treatment. And last, but probably most important, as children get
anxious by the dental treatment and especially the subjective perception of the child about
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Recommendations for future research

further development of the inventory of Stressful Situations to an instrument that is
useful to predict dental anxiety in young children and test this extended iSS in samples of
high-anxious children and in samples of children in general dental practices.
Assessment of general emotional problems and coping skills in children with and without
dental anxiety and dental behaviour management problems and to examine how the dental
anxiety of these children changes after or during a series of dental treatments.
To develop a training program to teach children to use different coping skills to use during
dental treatment and evaluation of this training program.
Assessment of preferences of children, parents and dentists about parent’s presence during
dental treatment. Especially the reasons children, parents and dentists have for preferring
parent’s presence or absence are interesting. Probably with this knowledge, the child, parent
and dentist interactions can be improved.
Construction of a training program to learn anxious parents or parents who are very concerned
about their child’s dental treatment how to support their children during the dental treatment.
Assessment of dentist characteristics and treatment approach that helps or counteracts in
the treatment of children and how these can be influenced by a training program.

Final remarks

The association between dental anxiety and behaviour management problems is complex.
in this thesis, no association between parental rearing style and dental anxiety or DBmPs was
found. Different reasons for not finding this association were highlighted. for future research,
it was recommended to focus on other aspects of the dental treatment of children. in addition,
the prevention of dental anxiety is of utmost importance, and can to a large extent be achieved
by prevention of dental problems in children, the most important being dental caries. The
prevalence of dental caries in the Netherlands remains unacceptably high, and severe levels
of caries are found in a relatively small part of the child population. Prevention of dental caries
should focus on these children. it may be obvious that parents, and the way they raise their
children, can play an important part in this prevention. So despite that no associations were
found between parental rearing style and dental anxiety or DBmPs, parents can have an
indirect influence by providing their children with healthy nutrition and by teaching them how
to perform adequate oral hygiene behaviour.
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Inleiding

hoewel de prevalentie van cariës in het melkgebit is afgenomen in de zeventiger en
tachtiger jaren van de vorige eeuw, blijft het aantal kinderen met cariës in Nederland hoog
[Kalsbeek et al., 1992; Boelens et al., 2001]. Zesenvijftig procent van de vijfjarige kinderen
heeft gemiddeld 5.2 gaatjes [Kalsbeek et al., 2002; Poorterman & Schuller, 2006]. Een groot
aantal van deze gaatjes wordt niet behandeld, hoewel tandartsen dat over het algemeen wel
belangrijk vinden [van Dam & Bruers, 2003; Elfrink et al., 2006; Jensma & Veerkamp, 2008].
Een belangrijke reden waarom tandartsen (kleine) kinderen niet behandelen is het
oncoöperatieve gedrag van deze kinderen. Dit gedrag wordt vaak veroorzaakt doordat
kinderen bang zijn voor de tandheelkundige behandeling en deze proberen te vermijden.
Wanneer tandartsen wordt gevraagd wat de redenen zijn voor dit oncoöperatieve gedrag
wordt vaak verwezen naar angst voor de tandheelkundige behandeling en naar de manier
waarop ouders hun kinderen opvoeden [mejare et al., 1989; Klaassen et al., 2007].
in Nederland ligt de prevalentie van tandartsangst bij 4 tot 11-jarige kinderen tussen de
6 en 14%, waarvan 6% hoogangstig is en 8% het risico loopt op het ontwikkelen van extreme
angst [ten Berge et al., 2002]. Tandartsangst kan leiden tot een vicieuze cirkel van vermijden
van de tandarts, toename van het aantal en de ernst van de tandheelkundige problemen en
toename van tandartsangst [Berggren & meynert, 1984; Schuller et al., 2003]. Deze vicieuze
cirkel van vermijden kan al op jonge leeftijd beginnen, wanneer de ouders, of zelfs de tandarts
besluit om van tandheelkundige behandeling af te zien, omdat het kind angstig is of omdat
ze bang zijn voor de reactie van het kind op die tandheelkundige behandeling.
De etiologie van tandartsangst is multifactorieel. mogelijke factoren voor het ontstaan van
tandartsangst bij kinderen zijn een pijnlijke ervaring, angst van ouders, sterke verhalen verteld
door ouders, broertjes en zusjes of vriendjes, temperament en karakter van het kind en het
gedrag van de tandarts [rachman, 1994; ten Berge et al., 2002; Klingberg & Broberg, 2007].
in de tandheelkundige situatie worden kinderen niet alleen geconfronteerd met de
tandheelkundige behandeling, maar ook met een onbekende omgeving en onbekende mensen
en soms met het afwezig zijn van hun ouders.
oncoöperatief gedrag wordt altijd voor een deel bepaald door een zekere angst voor de
tandheelkundige situatie. Kinderen proberen deze situatie met hun gedrag te vermijden. heel
kleine kinderen kunnen met hun gedrag ook hun onvrede met de situatie uiten omdat zij verbaal
nog niet sterk genoeg zijn. Sommige kinderen vertonen veel meer ongewenst gedrag dan
andere kinderen met objectief evenveel tandartsangst en een overeenkomende
tandheelkundige ervaring. het karakter en temperament van kinderen en de manier waarop
zij met bedreigende situaties hebben leren omgaan zouden daarbij een rol kunnen spelen.
Dit proefschrift houdt zich bezig met tandartsangst en oncoöperatief gedrag van kinderen
bij de tandarts. hierbij wordt in het bijzonder aandacht besteed aan de rol van ouders, en de
manier waarop zij hun kinderen opvoeden. Dit proefschrift is opgedeeld in drie delen:
Deel i: Achtergrond studies,
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Deel ii: opvoedstijlen van ouders,
Deel iii: Klinische studies.
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Deel I
Bij onderzoek naar tandartsangst bij kinderen wordt vaak de rapportage van ouders
hierover gebruikt. Hoofdstuk 1 omschrijft daarom een onderzoek waarin de rapportage van
ouders over de tandartsangst van hun kinderen wordt vergeleken met die van deze kinderen
zelf. De Nederlandse versie van de Child fear Survey Schedule (CfSS-DS) werd ingevuld
door 326 kinderen op hun school in de klas en door ongeveer de helft van hun moeders thuis.
ongeveer drie kwart van de moeders kon de tandartsangst van hun kind goed inschatten.
over het algemeen rapporteerden de ouders de angst van hun kinderen iets hoger dan de
kinderen zelf deden. Dit werd vooral gevonden bij laagangstige kinderen. ouders van
hoogangstige kinderen daarentegen rapporteerden vaak een lager angstniveau dan hun
kinderen zelf deden. ouders die zelf bang zijn voor de tandarts rapporteren een hogere
angstscore voor hun kinderen dan ouders die zelf niet bang zijn voor de tandarts. Kinderen
van angstige en niet angstige ouders verschilden onderling niet in gerapporteerde
tandartsangst.
in Hoofdstuk 2 wordt een onderzoek omschreven waarin de inventory of Stressful Situations
(iSS) wordt gebruikt om te bepalen in hoeverre tandartsangst van kinderen kan worden
voorspeld door een rapportage van angst voor alledaagse situaties. Vooral voor jonge
kinderen, die nog geen ervaring hebben in de tandheelkundige situatie, zou een voorspelling
van tandartsangst aan de hand van angst voor alledaagse situaties, behulpzaam kunnen zijn
voor het bepalen van de juiste behandelstrategie. De iSS blijkt een redelijke voorspeller te
zijn voor tandartsangst. Uitbreiding van het aantal items per subcategorie zou het instrument
kunnen versterken en het voorspellend vermogen kunnen verbeteren.
Hoofdstuk 3 omschrijft een onderzoek naar de factorstructuur van de Child rearing
Practices report (CrPr). Deze vragenlijst bestaat uit 40 vragen waarin diverse opvoedsituaties
aan de orde komen. Deze lijst is in het verleden in diverse studies gebruikt. De vragenlijst
werd ingevuld door 307 ouders van verwezen kinderen. Een factoranalyse van de antwoorden
vond dezelfde factoren als in eerder onderzoek werden gevonden [rickel & Biasatti, 1982;
Dekovic et al., 1991], echter de interitemcorrelatie was laag en de verklaarde variatie
onvoldoende. De vragenlijst werd daarom aangepast. Een factoranalyse van deze verkorte
vragenlijst resulteerde in een duidelijke structuur met 2 factoren met hoge factorladingen en
een hogere verklaarde variantie. meer onderzoek zal moeten aantonen of de factorstructuur
van deze verkorte vragenlijst stabiel is over andere steekproeven en een beter voorspellend
vermogen heeft.
Deel II
in Hoofdstuk 4 wordt de relatie tussen de opvoedstijl van ouders, tandartsangst van
kinderen en het gedrag van kinderen tijdens de tandheelkundige behandeling beschreven.
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De CrPr, de CfSS-DS en een aanvullende vragenlijst over hoe ouders hun kind hadden
voorbereid op de tandheelkundige behandeling werd ingevuld door 75 ouders van kinderen
die verwezen werden voor tandheelkundige behandeling. hoogangstige kinderen vertoonden
meer oncoöperatief gedrag dan laagangstige kinderen. De opvoedstijl van ouders was niet
gerelateerd aan de tandartsangst van de kinderen noch aan het gedrag van de kinderen
tijdens de behandeling. Permissieve ouders waren minder geneigd om hun kinderen te
vertellen dat de tandarts geen pijn zou doen dan autoritaire ouders. Autoritatieve ouders
hadden meer vertrouwen in het slagen van de komende tandheelkundige behandeling van
hun kind dan permissieve en negerende ouders. Geconcludeerd werd dat oncoöperatief
gedrag en tandartsangst positief samenhingen. Er werd geen relatie gevonden met de
opvoedstijl van ouders.
in het onderzoek in Hoofdstuk 5 wordt de mogelijke associatie tussen tandartsangst,
opvoedstijl van ouders en de verwijsstatus van kinderen beschreven. ouders van 120 nietverwezen kinderen en 331 verwezen kinderen vulden de CrPr en de CfSS-DS in. De
verwezen kinderen waren significant jonger en angstiger dan de niet-verwezen kinderen. Er
werden geen verschillen gevonden in opvoedstijl tussen de ouders van kinderen die verwezen
waren voor tandheelkundige behandeling en kinderen die niet verwezen waren en tussen
hoogangstige en laagangstige kinderen. Er werd ook geen relatie gevonden tussen de
opvoedstijl van ouders en angst van hun kinderen. Echter, niet verwezen kinderen van
autoritaire ouders waren angstiger dan de andere niet-verwezen kinderen. Er werd
geconcludeerd dat verwijsstatus van kinderen en angst van kinderen voor de tandarts niet
geassocieerd is met de opvoedstijl van hun ouders.
in Hoofdstuk 6 werden verschillende vragenlijsten over opvoedstijlen gebruikt om de
relatie tussen opvoeding en tandartsangst te onderzoeken. De tandheelkundige ervaring van
de kinderen werd gebruikt als afhankelijke variabele. Aan ouders van 454 basisschoolkinderen
werd gevraagd vragenlijsten in te vullen over opvoedstijl, tandartsangst van hun kind en de
tandheelkundige ervaringen van hun kind. Er werden slechts minimale associaties gevonden
tussen opvoedstijl en tandartsangst van kinderen. ouders die bang zijn voor de tandarts waren
permissiever en ouders van kinderen die niet regelmatig voor controle naar de tandarts gingen
waren lakser en minder beperkend in hun opvoedstijl. Tandartsangst van kinderen was positief
gecorreleerd aan een geschiedenis met kiespijn, gaatjes op dat moment en een nietvriendelijke tandarts. ook in dit onderzoek werd geconcludeerd dat er geen duidelijk relatie
tussen opvoeding en tandartsangst is.

Deel III
in Hoofdstuk 7 wordt een onderzoek beschreven waarin de invloed van de aanwezigheid
van ouders tijdens de tandheelkundige behandeling van kinderen werd onderzocht. Negentig
kinderen werden willekeurig verdeeld in een groep waarin de ouders bij de behandeling
aanwezig zijn en een groep waarin de ouders niet bij de behandeling van hun kind aanwezig
zijn. Na het eerste bezoek van het kind met zijn ouder aan de verwijspraktijk voor
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kindertandheelkunde werd aan de tandarts gevraagd of ze de betreffende ouder graag bij
de behandeling aanwezig zouden hebben of liever niet. Deze mening had geen invloed op
de van te voren gemaakt verdeling tussen ouders afwezig en ouders aanwezig. Kinderen van
ouders waarvan de tandarts liever niet wilde dat ze bij de behandeling van hun kinderen
aanwezig zouden zijn bleken angstiger dan kinderen van ouders waarvan de tandarts wilde
dat ze bij de behandeling aanwezig zouden zijn. Laatstgenoemde ouders hadden er meer
vertrouwen in dat de behandeling van hun kind goed zou verlopen. Er werden geen verschillen
gevonden in het gedrag van kinderen wanneer ouders bij de behandeling van hun kind
aanwezig waren respectievelijk wanneer ouders niet bij de behandeling aanwezig waren. Dit
werd noch voor de eigen perceptie van het kind gevonden noch voor de mening van de
ouders en de tandarts. hoewel de tandarts sommige ouders bij aanvang liever niet aanwezig
wilde hebben bij de behandeling, maakte dit niet uit in het uiteindelijke gedrag. De tandarts
had ook niet meer last van het gedrag van de ouders of van het kind.
in Hoofdstuk 8 werd de relatie tussen algemeen emotionele problemen, oncoöperatief
gedrag en tandartsangst onderzocht. De CfSS-DS en de Child Behaviour Check List (CBCL)
werden ingevuld door ouders van 39 hoogangstige kinderen die verwezen werden voor
tandheelkundige behandeling. het gedrag van de kinderen werd door de tandarts gescoord
tijdens de tandheelkundige behandeling. Kinderen met slaapproblemen,
concentratieproblemen en agressief gedrag vertoonden meer oncoöperatief gedrag;
emotioneel reactieve kinderen en kinderen met concentratieproblemen waren angstiger. in
deze studie werd geconcludeerd dat een relatie bestaat tussen algemeen emotionele
problemen van kinderen en tandartsangst en oncoöperatief gedrag bij de tandarts.
het doel van het onderzoek dat in Hoofdstuk 9 wordt beschreven is het testen van de
hypothese dat voortdurende blootstelling aan neutrale tandheelkundige handelingen, zoals
een controle, leidt tot een vermindering van tandartsangst bij kinderen met een schisis.
Daarnaast werd onderzocht welke rol copingstrategieën hierin spelen. De CfSS-DS en de
Dental Cope Questionnaire (DCQ) werden ingevuld om tandartsangst en copingstrategieën
vast te stellen. in drie jaar tijd daalde de tandartsangst van deze kinderen van gemiddeld
boven het landelijk gemiddelde tot een gemiddeld niveau. het aantal copingstrategieën dat
de kinderen gebruikten tijdens tandheelkundige behandeling verminderde in deze tijd.
hoogangstige kinderen en kinderen die in de periode van drie jaar angstiger werden voor de
tandarts gebruikten meer destructieve en externaliserende copingstrategieën. Deze resultaten
ondersteunen de hypothese dat voortdurende blootstelling kan leiden tot angstreductie. het
gebruik van effectieve copingstrategieën speelt hierin mogelijk een belangrijke rol.

Conclusie
hoewel tandartsen vaak aangeven dat zij geloven dat de opvoeding van ouders invloed
heeft op de behandelbaarheid van kinderen kon dit in de hiervoor beschreven studies niet
worden aangetoond. Algemeen emotionele problemen en copinggedrag van kinderen blijkt
mogelijk wel een rol te spelen in de tandheelkundige angst van kinderen.
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het is vrijdagmiddag en het regent buiten. Voor de allerlaatste keer tijdens mijn
promotietraject heb ik mijzelf een deadline gesteld voor een stuk tekst. Vanmiddag ga ik het
dankwoord voor mijn boekje schrijven. Dat betekent dat de rest af is. Uit het aantal weken dat
ik dit onderdeel heb laten liggen en voor mij uit heb geschoven blijkt dat dit het lastigste deel
van het boekje is. ik wil graag iedereen bedanken die direct, indirect of vanaf de zijlijn heeft
bijgedragen aan het tot stand komen van mijn proefschrift. Daarbij wil ik natuurlijk niemand
vergeten.
in dit dankwoord wil ik graag een aantal mensen specifiek bedanken en bij naam noemen,
maar natuurlijk geldt in het algemeen:
Ik bedank iedereen die op wat voor manier dan ook heeft geholpen met het tot stand
komen van mijn proefschrift!

Een speciaal woord van dank wil ik wijden aan:
De promotor
Prof. Dr. J.m. ten Cate: beste Bob, hartelijk dank dat je mijn promotor wilde zijn voor een
proefschrift met een totaal ander onderwerp dan waar jij je normaal gesproken mee bezig
houdt. Je raakte betrokken bij mijn onderzoek op het moment dat dit een serieus promotietraject
werd en ik dus een promotor nodig had. met name in het laatste traject van mijn promotie heb
je me begeleid en me het vertrouwen gegeven dat ik het kon. Dank je wel.
De co-promotoren
Dr. J.S.J. Veerkamp: beste Jaap, tijdens onze eerste ontmoeting, tijdens mijn
sollicitatiegesprek voor de opleiding pedodontologie, vroeg je me of ik wel eens boos werd.
ik vond dat toen een rare vraag en weet niet meer wat mijn antwoord was. Blijkbaar was het
antwoord juist, want ik kreeg een opleidingsplek als Kio. Tijdens mijn eerste Kio-jaar verzon
ik een onderzoek en jij wist mij te motiveren, te stimuleren en te ondersteunen zodat dit eerst
idee uiteindelijk heeft geleid tot dit boekje. ik heb je leren kennen als een gedreven,
motiverende, stimulerende en ondersteunende man. Niet alleen als opleider en als co-promotor
hadden we de afgelopen jaren met elkaar te maken, maar we hebben ook al bijna 4 jaar
samen een kindertandheelkunde praktijk. inmiddels heb je ook meerdere keren antwoord
gekregen op de vraag: wordt jij wel eens boos? Ja, ik wordt wel eens boos, best vaak zelfs
en ook wel eens op jouw. Toch waardeer ik alles wat je voor mij hebt gedaan en waarin je me
ondersteunt enorm. Jaap, bedankt, ik hoop dat we nog lang zullen samenwerken.
Dr. A.J. van Wijk: beste Arjen, jij raakte betrokken bij mijn onderzoek op het moment dat
de statistiek voor mij en voor Jaap wat te ingewikkeld werd. mijn eerste kennismaking met
jouw kennis betrof dan ook de uitleg over het hoe en wat van een factor analyse. ik kon het
verhaal toen nauwelijks volgen. in mijn perceptie praatte je toen erg snel en dacht je nog veel
sneller, in elk geval sneller dan ik kon volgen. in middels zijn we diverse uitleg afspraken
verder en kan ik je redeneringen op de voet volgen. hartelijk dank ook voor het doorlezen van
manuscript na manuscript en het bespreken van deze stukken. hier heb ik heel veel van
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geleerd. Daarnaast ben ik je natuurlijk dankbaar voor het mogen gebruiken van jouw kamer
op de vijfde etage en voor al onze andere gesprekken. Dank ook voor het aanhoren van mijn
verhalen en je (soms zeer ongenuanceerde) mening. ik hoop dat we in de toekomst nog veel
samen zullen onderzoeken en schrijven.
De leden van de leescommissie
Prof. Dr. Prins, Prof. Dr. Verrips en prof. Dr. van Waas wil ik hartelijk bedanken voor het
doorlezen en beoordelen van mijn proefschrift.
De co-auteurs
Graag wil ik Wilma Vogels en irene Cox bedanken voor het voor het beschikbaar stellen
van de onderzoeksgegevens en voor hun bijdrage aan het schrijven van de artikelen.
De studenten
in de loop van de jaren hebben diverse studenten in het kader van hun bachelor en/ of
masterstage meegewerkt aan mijn onderzoek. Annabel, Karlijn, renske, Daan, Laura, Esmee,
George, hassan, rory, Jasper en marieke, dank jullie wel voor het verzamelen en verwerken
in SPSS van de onderzoeksgegevens.
De deelnemers
mijn onderzoek was niet mogelijk geweest zonder de kinderen en hun ouders van de
verschillende scholen en praktijken voor kindertandheelkunde die hebben meegewerkt aan
het onderzoek. Daarnaast wil ik graag alle collega tandartsen van de stafkliniek
kindertandheelkunde, Stichting Bijzondere Tandheelkunde, Poetz Jeugdmondzorg,
Kindertand-West en tandartsen praktijk milletstraat bedanken voor het scoren van het gedrag
van alle kinderen. mijn dank gaat daarnaast uit naar de medewerkers van tandartsenpraktijk
opmaat en naar de leerkrachten van de basisscholen in Bunnik, Vlaardingen, Capelle aan
de iJssel en de gemeente Borger-odoorn voor hun medewerking.
Collega’s en vrienden
Graag wil ik alle collega’s van de afdeling pedodontologie van ACTA bedanken voor hun
medewerking en flexibiliteit tijdens het afronden van mijn proefschrift. Dank ook voor de
collega’s van de afdeling sociale tandheelkunde voor hun gastvrijheid, meedenken en
gezellige lunches. Daarnaast wil ik Carolien van Dijk en Els hembrecht graag bedanken voor
hun medewerking op de vrijdag. het was heel fijn dat jullie flexibel mijn vrijdagen konden
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