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Abbreviations used throughout the text:

OHRQoL  Oral Health-Related Quality of Life 

CFSS-DS  Children’s Fear Survey Schedule-Dental Subscale

ISS  Inventory of Stressful Situations

CBCL  Child Behaviour CheckList

BMP  Behavioural Management Problems

GDP  General Dental Practitioner

SDCC   Special Dental Care Centre 

DILHQ   Dental Information Learning History Questionnaire

PPQ  Parental Perceptions Questionnaire

FIS  Family Impact Scale

ECC  Early Childhood Caries

ECOHIS  Early Childhood Oral Health Impact Scale

GA  General Anaesthesia

Summary and general discussion. 

In this final chapter, the results of our studies will be summarized and discussed, 
conclusions will be drawn and recommendations given for future research
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Summary.

Part I. 
  The study presented in Chapter 2 was undertaken to examine if daily anxiety-provoking 
situations can predict dental anxiety for a toddler, since experience with the actual dental 
situation is hardly present at their age. Parents of 73 toddlers were sent two questionnaires, 
the CFSS-DS and the ISS. This investigation was repeated one year later. Forty-eight parents 
completed all questionnaires. A clear correlation was found between daily stressful situations 
at the age of three and dental anxiety at the age of three and at the age of four. The ISS at 
the age of three predicted dental anxiety at the age of four, however it did not contribute 
additionally if the CFSS-DS score at the age of three was included. To conclude, in 3-year-
old children daily anxiety-provoking situations seem to be related to dental anxiety at the 
age of four.
  Chapter 3 describes the study which aimed to explore the use of the CFSS-DS and the 
CBCL (before treatment) in relation to the actual behaviour displayed during treatment. The 
study group was 26 children, referred to a SDCC for BMP, mostly caused by dental fear. 
Questionnaires used were the parental versions of the CFSS-DS and the CBCL. Behaviour 
was registered on videotape and scored by independent observers using the modified 
Venham scale. Treatment consisted of a familiarization visit and two restorative sessions. 
There was a significant reduction in fear and also the child’s fearful behaviour during the 
two restorative sessions appeared to be related. But no correlation was found between the 
CFSS-DS and the CBCL, nor between the CFSS-DS and the behaviour displayed during the 
treatment sessions. The child’s anxious behaviour during actual restorative dental treatment 
is hardly related to its own anticipatory dental anxiety or the anxiety of the mother. 
  The three-year longitudinal study described in Chapter 4, aimed to evaluate the development 
of dental fear in a low fear group and a fearful group of children aged between 8 and 13 
years of age and to assess the differences between these groups over time taking into account 
general variables, such as gender, and invasive treatment variables, such as restorations and 
extractions. Furthermore it was evaluated to what extent general and treatment variables 
predict the change in dental fear or dental fear at later age. Four hundred and one parents 
completed the CFSS-DS, 218 of them repeating this after a 3-year interval. Dental records 
were used to collect the clinical data and the CFSS-DS was used to assess the child’s dental 
fear. Analysis of variance for repeated measures showed an interaction effect between fear 
level and mean total CFSS-DS score. Little variance could be explained by the treatment 
variables over the various periods, such as extractions in the first period for the mean total 
CFSS-DS score at the second measurement moment and the change in total CFSS-DS score 
between both measurement moments. Also child-characteristic variables could not predict 
much variance. Significant differences in mean number of extractions and the frequency 
of BMP over the whole period between the fearful group and low fear group were found. 
The effect of treatment variables and subjective experiences on child dental fear seems to 
diminish over time. 
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Part II. 
  In Chapter 5 we aimed to assess the relationship between treatment at the family dentist 
versus referral and different aspects of treatment at a SDCC, including the decision 
whether or not to return to their family dentist. The same study was also performed in a 
group of patients who had been recently referred to a SDCC where they were still treated. 
A questionnaire was sent to the parents of 852 children of whom complete dental records 
were available. Treatment was completed for 111 children (study 1) and 170 children 
that were recently referred and just started treatment (study 2). Parents of children who 
returned to their GDP were more satisfied about treatment by their GDP than parents of 
children who did not return to their GDP. The decision to return to the GDP or not after 
treatment at a SDCC was based on the satisfaction with their treatment by the GDP before 
the referral. 
  Chapter 6, this study intended to establish the extent to which the theory of fear 
acquisitioning (pathways of Rachman) might clarify why a child is being referred to a 
specialist in paediatric dentistry, and whether other aspects in the interaction between 
child, parent and dentist play a role in referral. The referral letters of 500 children referred 
to a SDCC in Amsterdam were examined. All parents filled out the CFSS-DS, on behalf 
of the child. Information about interaction and the referral was collected from the referral 
letter and a semi-structured interview with the parent and dentist separately. Eighty pairs 
of parents and dentists of referred children participated in a semi-structured interview. 
Child factors seem to contribute the most to the referral. For the cause of referral, 
communication and the pathways of Rachman were often combined. Thus, apart from 
fear acquisition, as implied in Rachman’s pathways, the interaction between child, dentist 
and parent also contributes to the referral of a child to a SDCC. 
  In Chapter 7 the study’s objective was to examine whether, when they themselves were 
children, parents of referred children had learned about dentistry differently than parents 
of children in a general practice. A second –related- objective was to explore whether 
the ways in which the parents had been informed was associated with a child’s dental 
fear. Two hundred and sixty parents of children referred to a general dental practice and 
children referred to SDCC were approached to participate. The DILHQ and the CFSS-
DS were used to assess the dental learning history of the parents and child dental fear 
respectively. The mean total CFSS-DS score was significantly different between the two 
practices. The two scales of the DILHQ, namely the danger- and acceptance information 
subscale, did not differ significantly between the two practices. No correlation was found, 
for both practices, between the CFSS-DS and the danger- or acceptance subscale of the 
DIHLQ. Parents did not seem to learn differently about dentistry in childhood whether 
their child is treated at the general practice or is referred to a specialist clinic, so a child’s 
dental fear seems not related to a parent’s dental learning history.
  Chapter 8 describes a study aimed to explore to what extent the parent’s way of managing 
with certain daily- and dentistry-related situations, is associated with their child’s dental 
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fear. Two hundred and fifty children from a SDCC were included. Their parents filled out 
the CFSS-DS to assess child dental fear and a newly developed parent-child interaction 
questionnaire to score the desired parent-behaviour score for daily and dentistry-related 
situations. A most desirable parent-behavioural profile was constructed based on the 
theories of behavioural therapy. A significant difference between different fear groups in 
the total desired parent-behaviour score was found. The difference between fear groups 
was shown for the part of the daily situations. In general, parents scored higher on the 
dentistry-related situations than on the daily situations. Parents need to be more aware 
of the consequences of their behaviour and discipline styles especially in the non-daily 
activities, like visiting a dentist, to reduce the risk of developing an anxiety disorder.

Part III.
Chapter 9 covers a study aimed to assess the short term change in children’s OHRQoL 
and family impact after dental treatment under GA in the Netherlands. A pretest-posttest 
design was used. Children referred to a SDCC who needed treatment under GA were 
selected to participate and divided across two groups. Fifty out of 80 parents/children 
couples participated, one group of parents filled out the questionnaires on behalf of the 
child before and after treatment (Group A), and the other group only after treatment (group 
B), as a control for changes in time. The questionnaires used were the CFSS-DS, PPQ and 
FIS (the last two forming the OHRQoL score). There was a significant difference between 
the pre- and posttest-scores in group A. There was no statistically significant difference in 
CFSS-DS scores before and after treatment (group A). The children’s OHRQoL improved 
after treatment under GA according to the parents. As expected, dental fear did not 
change and should be dealt with after treatment to avoid a child’s dental fear to persist 
in the future. 
  The last chapter, Chapter 10, describes the study which was performed to test the 
hypothesis that young children’s OHRQoL improves after oral rehabilitation under GA 
using a randomized controlled trial design. As a secondary aim, we  explored whether 
dental fear also changes. One hundred and four children who had been referred to SDCC 
were randomly assigned, based on a Solomon four-group design, to two treatment (GA)- 
and two control conditions. The ECOHIS and the CFSS-DS were used to assess OHRQoL 
and dental fear respectively, before and after the dental rehabilitation procedures. The 
total ECOHIS score after GA was more positive in the GA group than in the control group. 
There was no effect found of the pretest and there was also no interaction between the 
pretest and treatment. In the total CFSS-DS scores no effects were found. This study shows 
that the child’s OHRQoL improved after treatment under GA. Furthermore, children need 
guidance in reducing dental fear after treatment under GA.

General discussion.
In the next section the main topics of this thesis will be discussed. A main general 
discussion point is: children with a mean age of 4-6 years are not able to answer (all) 
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items themselves, so often, such as in several of our own studies, parents are the only 
form of information which one can fall back on. A number of studies already have shown 
that parental ratings of dental fear have good correlations with other measures, like 
e.g. the child’s fearful behaviour [1-4]. However, Klingberg et al. mentioned the lack 
of investigated congruence between child and parental versions [5] which indeed is an 
important topic for future research. In a systematic review [6] this topic was investigated 
for the child’s Oral Health-Related Quality of Life. It was suggested that parents and 
children can provide reliable and valid information about the child’s Oral Health-Related 
Quality of Life if appropriate questionnaires techniques are used. Since parent and 
child do not necessarily share the same view about OHRQoL, it was noted that proxy 
reports do not represent the reality experienced by the child. However, proxy reports do 
complement or supplement the child’s evaluation and give useful information. 

The multifactorial nature of dental fear. 
Results of several studies again show us the multifactorial nature of dental anxiety; 
it seems to be based not only on dental experiences, but also on the child’s attitude 
such as how it deals with strangers, his/her experiences with other medical treatment, 
new things, etc. The idea that dental anxiety is related to the way a child reacts to daily 
stressful situations is supported. Dental anxiety and daily stressful situations both can 
influence the behaviour of children in the dental setting. However, limitations have to 
be made: child-related characteristics like temperament, age and the parent’s attitude of 
child rearing may also interact in this process and have to be taken into account in future 
studies. For instance, Anrup et al. found that personality characteristics and dental fear 
were different for children referred for BMP and children in ordinary dental care [7]. 
Earlier, Ten Berge et al. came to comparable conclusions [8].
  Studying the relevance of questionnaires to predict the child’s behaviour during 
treatment showed that when treated by an experienced paediatric dentist, the child’s own 
anticipatory dental anxiety or the anxiety of their parent are only to a very limited extent 
related to the child’s anxious behaviour during actual restorative dental treatment. This 
is in agreement with earlier research, showing that other situational factors interfering 
with the behaviour during dental treatment such as a dentist’s own communicative skills, 
are much stronger and more responsible for the overall reduction in the child’s dental 
anxiety. The results of this study underline the situational aspects of dental anxiety during 
treatment.  In a recent study of Krikken et al. [9], a relationship between the child’s 
anxious behaviour and the actual dental fear level was found, especially notable during 
the familiarization session. This disruptive behaviour was assessed by the operating dentist 
instead of an objective observer as was the case in our study, so this might be a cause 
for the different outcomes. However, in the study of Krikken et al., after re-introducing 
dentistry the disruptive behaviour declined in the children. 
    The findings of the longitudinal study presented in Chapter 4 are in line with the baseline    
study [10] and the results of Townend et al. [11]. Besides the invasiveness or painfulness 
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of a procedure itself, also a child’s subjective perception is vital for the acquisition of 
dental fear. And as studied by Baier et al. children with negative behaviour have greater 
odds of having dental fear and so is the case for dentally fearful children, they also have 
greater odds of having negative behaviour [12]. As Klingberg already mentioned in her 
review: BMP’s can be clearly identified in the clinical setting, dental fear not. Dental fear 
may be presented as a loud and crying child, but in contrast can also be presented as a 
silent and introvert child. However, mostly fearful children do have BMP.  
  In her thesis Versloot [13] explained that children who have a higher level of dental 
anxiety tend to use more behavioural strategies in particular when dealing with pain 
at the dentist. Research has shown that children tend to report more problems when 
their coping strategies are not in line with the controllability of the stressor (Weisz et 
al, 1994). So, Versloot suggests that perhaps high anxious children lack effective, in this 
case cognitive, strategies and can not control dental treatment and therefore get anxious 
or remain anxious as a result. Behavioural coping strategies are learned at an earlier age 
and maybe this is why anxious children use these behaviours more often, as a sign of 
regressive behaviour in case of extreme stress. Furthermore, trait-anxious children showed 
a greater likelihood of recalling more pain than they initially reported, which, according 
to Rocha et al., suggests that these children may negatively distort recollections of painful 
experiences [14]. Besides anxiety, also age, temperament, embarrassment and negative 
previous experiences give different outcomes in reported pain among children [15].
   Temperament and recollection of previous experiences all have one aspect in common, 
namely a period of time between the original event in early childhood and an unknown 
mechanism mediating or reinforcing the original anxiety and emotions attached to this. 
To conclude, a dominant factor in the further development and possible reduction of 
child dental fear seems to be the factor time. However, after three years few of the original 
causes for the existence of dental fear are still present, like BMP. Dental fear might be 
prevented in children in the future by paying more attention to the fearful children and 
children at risk. Children have to build up positive experiences and experience dental 
care on a regular basis to avoid invasive treatment. With some extra guidance (gradual 
exposure) the children at risk could benefit from these (positive) dental experiences and 
would be less likely to develop fear. 

Importance of Oral Health-Related Quality of Life.
After dental treatment under GA the child’s OHRQoL has improved after treatment 
according to the parent using the PPQ/FIS and ECOHIS. However, the child’s OHRQoL is 
hardly influenced by his/her oral health. Since the severity of the ECC was not necessarily 
indicating the outcome of the OHRQoL score, it is apparently also based on the subjective 
experienced child’s oral health as perceived by the parents. In a systematic review a weak 
relationship was found between the child’s oral health and the Health-Related Quality of 
Life, which was in this review rated by the ( between 8-15 year old) children [16]. This brings 
us to another important discussion point: the outcome of the OHRQoL questionnaires. Is 
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oral health influencing the child’s quality of life, or only the oral-health related quality of 
life or is this effect minimal? From the parent’s point of view this seems to be somewhat 
different than from the clinician’s or dentist’s point of view. The parents of children with 
severe caries indicate an improved OHRQoL after dental treatment. However, the score 
is still relatively low and when answering the general questions parents do indicate that 
their children’s oral health has improved, but not their overall well-being. So, possibly 
parents do not see the larger picture. Clinicians and dentists take the view that oral health 
is of great influence on the child’s quality of life. For example pain in the mouth caused 
by severe caries has the effect of eating less, which in turn leads to temporally decreased 
growth of the child. Furthermore, because the child is embarrassed by its teeth, he/she 
smiles and laughs less which can affect his/her social- and emotional well-being. Parents 
might not consider oral health to affect the overall well-being as much as clinicians do 
[17]. Increasing the parents’ awareness about how their child’s oral health may affect the 
overall well-being should receive even more attention than it has received until now. The 
gap between these different point of views should be explored and based on these results 
ideas about OHRQoL should be adjusted.
  According to the mean total CFSS-DS scores, children in the OHRQoL studies were 
fearful [18]. The CFSS-DS scores decreased a little after treatment (not significantly), so 
apparently (gradual) exposure by treatment under GA in a specialized dental care clinic 
is still beneficial. However, compared to conventional treatment no behavioural therapy 
had taken place yet, confirming the findings of the study of Arch et al. [19]. Dental fear 
should be dealt with to avoid the child entering a restorative-anaesthesia cycle since it’s 
still present in this study group after treatment.

Based on our findings discussed in the previous paragraphs we suggest  a modification of 
the model presented by ten Berge [20] for the multifactorial nature of child dental fear, 
including Oral Health-Related Quality of Life and overall well-being (p.143). Further 
analysis of the model indicates that possible consequences of changes in OHRQoL need 
to be assessed. 

Cultural background and gender. 
Besides the aforementioned individual differences like temperament and age, there are 
some indications that the cultural background does influence dental fear development in 
time. The way children experience anxiety, their interpretation of anxiety and how they 
respond to it is influenced by the cultural background [21]. This idea is supported by the 
finding that non-western children had a significant higher CFSS-DS total score after a 
three year period than their western counterparts, which was also found by Ten Berge et 
al. [18] and does suggest that specific groups might need a special approach to deal with 
dental fear. 
  Furthermore, support was found for dental fear being associated with gender, that is girls 
scoring higher than boys as suggested in the literature [4, 22, 23]. Gender also predicted 
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Situational
Treatment approach (latent inhibition, control,

behaviour management)
Coping s kills

Fear

Dispositional
Fear disposition

Negative emotionality
Coping s tyle

Pain sensitivity

Situational
Painful experiences

Parental fear/guidance
Negative information

Behavioural management problem s
Avoidance/irregular attendance

Deteriorated d ental health
Higher pain sensitivity

OHRQoLOverall well-
being

the dental fear score at the second measurement period (Chapter 4) in the younger age 
group. Folayan et al. [21] argued that the female gender being associated with anxiety 
might also be related to their cultural background. This suggestion seems to be interesting 
to investigate in the future. 
  After referral to a Special Dental Care Centre, boys are more often inclined to return to 
their GDP than girls. This could be related to the parent’s attitude towards their daughters. 
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Thus, combined with the fact that cultural factors and social stigmata might be involved, 
parents might be more likely to protect their daughters and send them to another GDP 
than their sons. 

General dental practitioner, referral and the paediatric dentist.
Treatment by a specialized paediatric dentist is –at least in the Netherlands- a short-term 
intervention. The referral to the SDCC gives an opportunity to meet another treatment 
or communication approach, and this may, if dissatisfaction already exists, lead to the 
choice for a new GDP. Treatment at SDCC itself does not seem to influence this choice. 
The decision whether to return to the referring GDP or not was based on the satisfaction 
about the treatment previously provided by that GDP. Additionally the decision whether 
or not to return to the referring family dentist depended on the person who did the 
actual referral (first group) and on the timing of the decision to refer (second group). It is 
intriguing that only 65% of the referred children (in both groups) returned to their family 
dentist. A lack of compliance with the referring dentist might play a role. A suggestion to 
increase the parents’ confidence in their GDP could be an early referral and to explain 
the reason for referral. However, it might also be speculated that a SDCC is not fully 
integrated into the system, because after referral to another specialist, for example an 
orthodontist, the patient in general does go back to his/her GDP [24]. 
  Fear acquisition, as implied in Rachman’s model, and communication both seem to 
contribute to the referral of a child to a specialised clinic in paediatric dentistry. Dental 
fear should be the most important reason, since that is the accepted reason to refer to a 
specialist clinic in paediatric dentistry. The increased mean total dental fear score of the 
referred children in all studies indicates the importance of dental fear [18].  Dental fear 
or behavioural management problems are the main reasons to refer [24-29]. However, 
the system includes the so-called preventive referrals: the referral of children of which 
the dentist expects that treatment problems might arise, including his own capacities in 
dealing with this. These types of referrals are not automatically in the child’s disadvantage 
since they anticipate on the development of dental anxiety and reduce the likelihood of 
BMP.  Adding to this often other reasons are mentioned and the explanation could be 
that a combination of problems leads to the actual referral [24]. Based on the results, it 
is clear that the pathways of fear acquisitioning and communicative disturbances overlap 
considerably without the possibility to assess a true cause-consequence relationship, 
suggesting a strong interference between the two. 
  This is further supported by the findings concerning the point of view of the parent, 
dentist and interviewer about which factors contributed most to a referral to a SDCC. The 
child factors are most often mentioned as the reason for referral by the parent, dentist 
and interviewer, together with parental factors by the dentist and dentist factors by the 
parent. Since the treatment factors were less important according to the parent, dentist 
and interviewer, the disturbed interaction between the three other aforementioned factors 
seems to make treatment impossible, not necessarily the treatment factors themselves. 
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To conclude, more attention from specialist clinics seems beneficial taken into account 
that children’s high fear and high caries risk are highly correlated. Guidelines for dentists 
are given by Freeman to communicate with child and parent [30]. Identification of the 
mother-child dyad, affective communication skills, problem solving and negotiation skills 
are areas of central importance in the communication with child and parent.

Role of the parents.
The dental learning history of the parents shows no difference between the levels of 
dental fear of children from the parents who were informed “normally” about dentistry in 
their younger years and the parents who have been raised with a fear provoking dentistry 
concept. In line with the findings of Ten Berge et al.[31] parent’s dental fear rating and 
child’s dental fear were not related, supporting the finding that dental anxiety is mainly 
related to an individual’s own experiences. Studying communication, child dental fear 
and referral patterns, as in chapter 6, showed a moderate association between parental 
dental fear and the child’s dental fear. Apparently learning mechanisms do play a key role 
in the development of a child, but the development of a more specific fear, like dental 
fear is more related to a child’s individual direct conditioning pathways.
  The desired “ideal” parent-behaviour profile does seem to indicate that parents put 
more effort in their behaviour style in dentistry-related situations than in daily situations; 
however, this is not related to the level of their child’s dental fear. The question arises 
whether this behavioural style is a consequence of the child’s anxiety, reducing the child’s 
fear eventually or that these parents already have reduced their child’s fear during the past 
years. What the cause-consequence sequence is remains unclear. With this outcome the 
possibility still remains that parents do model their children to a certain extent and, thus 
supporting the previous study (chapter 7) stating that modeling in learning mechanisms is 
less powerful than personal direct experience.
   Some bias as a result of social desirability might also be present here. Another limitation 
of the study is that parents can interpret the answers differently and the labeling of the 
desired behaviour is not as straightforward as we interpreted them according to the 
behavioural therapy. 
   This study again showed that the children who were referred after a failed treatment were 
more fearful than children who had experienced no treatment or no normal treatment 
(preventive referrals). In line with this De Oliveira et al. recommend that children under 
3 yr of age should be seen by a specialized paediatric dentist to avoid clinical error and 
to condition their behaviour [32]. The question whether parents indeed are a contextual 
variable through modeling and verbal information which interacts with future learning 
and by doing so can establish the further development of a potential anxiety disorder, just 
like Mineka & Zinbarg suggested [33] really needs support from clinical research. So, 
more knowledge of these mechanisms is of great importance since this can improve the 
prevention and treatment intervention programs in order to reduce anxiety disorders.
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Conclusions and recommendations.
The overall aim of this thesis was to study child dental fear and a number of concomitant 
individual factors, such as age, gender, cultural background and OHRQoL, using dental 
fear itself but also other factors as a dependent variable. Based on the results of the 
studies the following conclusions can be drawn:

Conclusions of part I: 
1. The General Dental Practitioner (GDP) should be aware of the anxious nature of the  
    young child to recognise dental fear at an early stage, so precautions can be taken.

Conclusions of part II: 
1. After referral parents seem to have limited confidence in their GDP and treatment at 
    a special dental care centre itself does not influence the decision to return to the GDP.
2. Children are in general more afraid of the dentist after a disturbed communication 
    or failed treatment. 
3. In acquisitioning dental fear a child’s experience seems more powerful than 
    modeling. 

Conclusions of part III:
1. Dental treatment of children under general anaesthesia (GA) leads to a limited
    improvement of Oral Health-Related Quality of Life (OHRQoL).
2. Dental treatment of children under GA does not reduce their dental anxiety
    significantly.

Recommendations.
1. Referral of children to a specialized paediatric dentist should be fully integrated in 
    the health care system in the Netherlands. 
2. A goal for the future could be to distinguish BMP and dental fear at an earlier stage 
    to improve their prevention and therapy. The ISS can be helpful.
3. Communication and interaction between parent, dentist and child could be 
    improved by paying more attention to what happens in the dental setting and not just
    only during dental treatment.
4. The role of cultural background needs to be further explored. 
5. The place of OHRQoL should be reconsidered since it seems to be differently 
    rated by parents and professionals. And because patient-oriented outcomes are more
    and more recognized as highly relevant OHRQoL questionnaires should be further 
    investigated and adjusted.
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Final remarks.
Some dental fear is “common” among very young children, but should be dealt with 
immediately to prevent it’s persistence at a later age and to avoid it deteriorating and 
influencing the daily life of the child and family. Up to now secondary dental care clinics 
and specialized paediatric dentists are getting more recognized, but they are not fully 
integrated in the health care system yet; this integration should be an aim for the near 
future. A step in the right direction could be an early referral and a clear explanation why 
the child is referred; this is also beneficial for the relationship between the parent and 
general dental practitioner. 
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