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Abstract.

This was to explore the usefulness of the Dental Subscale of the Children’s Fear Survey 
Schedule (CFSS-DS) and the Child Behaviour Checklist (CBCL), used prior to treatment, 
in relation to the actual behaviour displayed during treatment. 

Materials and methods:
The study group was 26 children, referred to a special dental care clinic for behaviour 
management problems, mostly caused by dental fear. Questionnaires used were the 
parent versions of the Dental Subscale of the Children’s Fear Survey Schedule (CFSS-DS) 
and the Child Behaviour Checklist (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. 

Results:
There was a significant reduction in fear, based on pre- and post treatment CFSS-DS 
scores, 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. 

Conclusions: 
The child’s anxious behaviour during actual restorative dental treatment is not so much 
related to its own anticipatory dental anxiety or the anxiety of the mother. Results support 
the role of a multifactorial model. 
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Introduction.

Dental fear is a complex phenomenon and many factors are associated with its prevalence, 
causes and maintenance. A nomological network including all the factors related to dental 
fear underlines the complex and multifactorial nature of this phenomenon[1]. Most of the 
pathways causing dental fear are based on conditioning [2]. Studies have revealed that 
conditioning experiences are related to important etiological factors in the development of 
dental fear in children such as a child’s dental experiences, general fears, maternal dental 
fear and the child’s age. [3-5]. Additional risk factors for the development dental fear are 
said to be personality factors like children expressing shyness and/or tendencies of negative 
emotionality [6-9]. Dental fear may lead to behavioural management problems (BMP) 
during treatment, though BMP are not always the cause of dental anxiety[9]. Moreover, it 
has been reported that children suffering from high dental fear also have problems in several 
other behavioural and emotional areas [10]. 
  Treatment of dental fear in children is, in general, based on reversing existing conditioning 
processes. Nowadays graduate exposure, creating a safe and well-structured treatment 
environment are the techniques most commonly used. Research on this topic is mostly 
evaluative, using retrospective methods with questionnaires like the Children’s Fear Survey 
Schedule- Dental Subscale (CFSS-DS)[11-15] and the Child Behaviour Checklist (CBCL)
[16, 17]. The aim of these questionnaires in general is the assessment of the anxiety level 
or to find concomitant or predictive factors associated with anxious behaviour or BMP. It 
might be hypothesized that the actual treatment can be improved when the dentist has 
more information on the level of a child’s dental anxiety and factors possibly associated 
with its occurrence. Before answering this question however the need exists to study if 
questionnaires like the CFSS-DS and the CBCL are reliable predictors of fearful behaviour 
during dental treatment.
  The aim of this explorative prospective study was therefore, to see if any change in a child’s 
dental fear (assessed by the CFSS-DS) can be related to the actual child behaviour during 
treatment; secondly, to see if behavioural- and emotional problems before treatment (assessed 
by the CBCL) are related to the child’s behaviour during treatment.  Furthermore the relations 
between the questionnaires and the individual treatment sessions was considered.

Materials and methods.
Subjects
The children included in this study were referred by general practitioners to the SBT (Stichting 
Bijzondere Tandheelkunde), an Amsterdam special dental care clinic, for management 
problems, mostly caused by dental anxiety. Children who were mentally disabled were 
excluded, as well as children with neuropsychiatric disorders (e.g. pervasive developmental 
disorders, autism). For this study 26 patients (14 boys and 12 girls; mean age 6.2 years, 
SD±1.8) were selected from children registered as new patients between June 1999 and 
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January 2000. 
  Being part of a larger project on behavioural management this study was subjected to 
the ethical rules and guidelines of the paediatric section of the department of dentistry 
approved by the parents. If the parents did not approve, the child was still treated and did 
not participate in the research, but no one declined participation.

Questionnaires. 
These were a Dutch version of the Children’s Fear Survey Schedule- Dental Subscale  
(CFFS-DS) (pre- and post treatment) and the Child Behaviour Checklist (CBCL) (prior to 
treatment). 
  The CFSS-DS assesses anticipatory and situational dental anxiety in children; normative 
data and clinical cut-off points are available for the Dutch population [13]. This was shown 
to be a reliable and valid measure of dental fear [13, 14]. The scale consists of 15 items, with 
scores ranging from 1 (not afraid at all) to 5 (very afraid), giving a range in the total score of 
15 to 75. Highly fearful children have mean scores of about 38 on the CFSS-DS in Swedish 
and US samples [11, 15]. 
  The CBCL is a questionnaire used to assess emotional and behavioural problems in children 
and is completed by parents. It provides normative data and clinical cut-off points for the 
Dutch population and has proven to be a reliable instrument [13, 16, 17]. It consists of 118 
items, with response options of not very true (score 0), true (score1) and very true (score 2), 
summed to create an overall score. The severity of behaviuor problems in general is scored 
on all scales of the CBCL and is divided into three categories: clinical, borderline and non-
clinical, using the cut-off points as suggested by Achenbach [16, 17]. Being classified in the 
clinical section does mean the child has problems causing severe dysfunction in everyday 
life and he/she is in need of psychological treatment. 

Procedure.
Being referred to the SBT, children are seen for an admission with their parents, after 
which further treatment planning was made. After registration at least one familiarization 
session was scheduled, followed by the restorative treatment sessions. The pre treatment 
questionnaires, the parental Children’s Fear Survey Schedule- Dental Subscale  (CFFS-DS) 
and the Child Behaviour Checklist (CBCL), were sent, as a part of the treatment protocol of 
the SBT, to the parent after their child had been accepted as a patient. Dental fear of the 
parents was scored on a 6-point Likert type scale. 
  After the questionnaires were returned, but before the treatment started, the study was 
explained to the parent and an informed consent was signed. For all children a pre treatment 
CBCL profile was made and the total problem, internalising (withdrawal, somatic complaints 
and fear/depression) and externalising (delinquency and aggression) scores were used.
  The post treatment CFSS-DS was sent to the parents one month after the second treatment 
session, to evaluate if treatment at SBT had been adequate. Children who finished restorative 
treatment who had filled out the post treatment CFSS-DS were asked to repeat the sequence 
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as an extra control to assess the test-retest reliability of the CFSS-DS.
   After being referred to the clinic and entering the study consecutively, selection into the 
study group included the following additional criteria:

Dental decay resulting in at least three treatment sessions (one initial familiarization •	
and two restorative treatment sessions);
All three sessions had to be recorded on video tape;•	
Written parental consent (only parental, because most children were to young to •	
understand and give appropriate answers to the questions asked)
Age ranging from 4-11 years.•	

Two dentists, not aware of the aim of the study or the result of the pre treatment questionnaires, 
treated all children and had agreed on their sessions being videotaped. The parents were 
informed on the treatment conditions at SBT prior to treatment and that information given in 
questionnaires might be used for study anonymously. As a part of the fixed treatment protocol 
of SBT the parents were not allowed to enter the treatment room during the familiarization 
and the restorative treatment sessions. A secondary advantage of this protocol was the greater 
standardization of treatment conditions.
  Every session was videotaped. The videotapes were scored by two trained observers, not 
aware of the aim of the study nor the results from the questionnaires. They were trained using 
video recordings not belonging to the study until a sufficient reliability level was reached 
(Cohen’s kappa 0.85). The videotapes were scored individually, occasionally rescoring a tape 
until mutual agreement was reached. The tapes were scored after all treatment sessions were 
finished, scoring no longer than 4 hours a day to prevent fatigue.
 The recordings were scored using the modified Venham scale [18], resulting in an overall 
and a peak anxiety score on a 6-point Likert type scale, ranging from 0 (relaxed) to 5 (out of 
contact) (Fig. 1) to each part of a session. 

Figure 1: Venham’s clinical ratings (modified) of anxiety and cooperative behaviour.

0  Relaxed, smiling, willing, able to converse, best possible working
 conditions. Displays the behaviour desired by the dentist spontaneously, or  
 immediately upon being asked.

1 Uneasy, concerned. During stressful procedure may protest briefly
            and quietly to indicate discomfort. Hands remain down or partially
            Rose to signal discomfort. Child willing and able to interpret
            experience as requested. Tense facial expression. Breathing is        
            sometimes held in (“high chest”). Capable of cooperating well with
            treatment.
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The peak score was assigned to the most fearful moment of the session to prevent the overall 
score being too influenced by the fear displayed during a brief moment. Each treatment 
session was divided into six (familiarization) or seven (actual treatment) parts (Fig. 2). Each was 
awarded  a separate score according to the protocol described above. To know if treatment 
was consistent the relationship between the individual sessions could be compared.

Fig.2a  Intervals during familiarization session.

Part     section    contents

1   introduction   child entering the        
       treatment room
2   in the chair   getting familiarized 
3   explanation   contents of today’s
       treatment
4   polishing    polishing the teeth
5   evaluation session   what is done next time,
       what is used then
6   end of the introduction  getting out of the chair,
       eaving the room

2  Tense. Tone of voice, questions and answers reflect anxiety. During
 Stressful procedure, verbal protest, (quiet) crying, hands tense and rose but not
 interfering much. Child interprets situation with reasonable accuracy and   
 continues to cope with his/her anxiety. Protest more distracting and 
 troublesome. Child still complies with request to cooperate. Continuity is   
 undisturbed.

3  Reluctant to accept the treatment situation, difficulty in assessing
            situational threat. Pronounced verbal protest, crying. Using hands to try
            to stop procedure. Protest out of proportion to threat or is expressed
            well before the threat. Copes with situation with great reluctance. 
            Treatment proceeds with difficulty.

4  Interference of anxiety and ability to assess situation. General crying 
 not related to treatment. Prominent body movements, sometimes needing   
 physical restraint. Child can be reached through verbal communication and  
 eventually with reluctance and great effort begins to work to cope. Protest  
 disrupts procedure.

5   Out of contact, with reality of the threat. Hard, loud crying.
            Screaming, swearing. Unable to listen to verbal communication.
            Regardless of age, reverts to primitive flight responses. Actively
            involved in escape behaviour. Physical restraint required. 
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Statistics.                  
Statistical analysis was performed using SPSS 8.0. Data were collected, Pearson correlation 
coefficients were computed and paired t-tests were used to compare the questionnaires. 
Regression analysis was used to assess if the other questionnaires and/or a treatment session 
additional contributions [19].  

Results.
Behavioural management problems and dental anxiety
Fourteen children from the study group (n=26) scored in the clinical category on the CBCL 
on at least one of the (sub) scales (6 children clinical, 8 children borderline). These numbers 
do comply with earlier data from the population of special dental care [10]. 
  A t-test showed that there was a significant reduction in dental fear: the CFSS-DS score 
before treatment was 45.1 (SD±11.1) and dropped to 32.2 (SD±9.5) after treatment (t=5.36, 
df=23, p<0.001). A significant correlation was found between the CFSS-DS score before and 
after treatment. The CFSS-DS completed directly after treatment correlated with that sent 
one-month later (Table 1). No correlation was found between the parent’s dental fear and 
the child’s fear scored with the CFSS-DS, before or after treatment. 

Behaviour
A significant correlation was found between the behavioural ratings of both the first and 
second treatment total peak score and the first and second treatment total overall scores. 
This confirmed the consistency of the treatment.

Fig. 2b  Intervals during actual treatment session

Part   section    contents

1   introduction   child entering the        
       reatment room
2   in the chair   getting familiarized 
3   local anaesthesia   dentist reaching for
        the syringe, giving
       anaesthesia
4   rubberdam   placing the clamp and
       rubberdam
5   actual treatment   restoration of cavities 
       and/or extracting teeth
6   time out/extra anaesthesia  break for additional
       anaesthesia  or a pause
7   end of treatment   getting out of the chair,
       leaving the room
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Table 1. Pearson correlations between the two restorative treatment sessions and the dental

anxiety-questionnaires.

2
nd 

treatment

total peak

score

2
nd 

treatment

total overall

score

CFSS-DS

shortly after

treatment

r p)* r p)* r p)*

First treatment total peak

score

0.59 0.001

First treatment total overall

score

0.62 0.001

CFSS-DS before treatment 0.35 0.045

CFSS-DS 1 month after

treatment

0.89  0.001

)*: 2-tailed significance. Paired t-test Anova)*: 2-tailed significance. Paired t-test Anova

For all items scored during the familiarization session and the first and second treatment 
session (Fig. 3), the correlations were calculated in relation to the CFSS-DS score before and 
after treatment, the CBCL total problem score, the CBCL internalizing score and the CBCL 
externalizing score. Significant scores are listed in Table 2.

Only a limited number of significant correlations were found: the CFFS-DS before treatment 
correlates with the overall-score of the local anesthesia (Fig 2b, point 3) in the first treatment. 
Special attention was paid to question 3 on the CFSS-DS , “Is your child afraid for injections?”: 
no correlations were found with the analgesia sections of the two restorative sessions. 
  A significant correlation between the CBCL externalizing score was seen for the overall-
score at the end of first treatment. The CBCL internalizing score had significant correlations 
with two items: the overall score at the end of the second treatment and the peak score at 
the end of the same section treatment. In addition, CBCL total problem score had significant 
correlations with also the overall score at the end of the second treatment and the peak score 

Table 2. Pearson correlations between the total scores of the questionnaires and the over-
all- and peak behavioural scores of the individual parts of the three sessions. Peak-scores 
printed in bold.
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Table 2. Pearson correlations between the total scores of the questionnaires and the overall-

and peak behavioural scores of the individual parts of the three sessions. Peak-scores printed

in bold.

Behaviour during

treatment section

(registered on videotape)

CFSS-DS CBCL-

extern.

CBCL-intern. CBCL-total

r p)* r p)* r p)* r p)*

Local anesth. first treatment 0.48 0.012

End first treatment 0.41 0.040

End 2
nd

 treatment (overall) 0.51 0.009 0.41 0.009

End 2
nd

 treatment (peak) 0.51 0.040 0.41 0.040

)*: 2-tailed significance Paired t-test, Anova
)*: 2-tailed significance Paired t-test, Anova
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of the same treatment section. 
  No correlation, however, was found between the familiarization session (initial examination) 
and the first or second treatment session. Also, no correlation was found between the CFSS-
DS before treatment and the CBCL internalizing, externalizing and total problem scores. 
Regression analysis of the above did not add any substantial results to the calculated 
correlations.

Discussion.
Behaviour and anxiety
The data set contains 26 patients with three sessions scored in 6-7 intervals, each awarding an 
overall and a peak anxiety score. The total data set contained two pre and one post treatment 
questionnaires. In all the data only limited relations were found between the dental anxiety 
questionnaire and the behaviour displayed during the three treatment sessions. However, 
the CFSS-DS scores before and after treatment were related to each other, as well as the 
child’s behaviour during the first and second restorative treatment session.  Combining 
results, this might mean that the behaviour displayed during treatment was not related to 
the anticipatory nature of the dental fear as measured by this questionnaire. So the actual 
treatment might not be improved when the dentist has gathered more information on the 
level of a child’s dental anxiety and factors possibly associated with its occurrence through 
these questionnaires. Earlier studies found that fear does not necessarily have to be the cause 
of uncooperative behaviour [3, 10, 20], as being the main reason for a child patient’s referral. 
A child’s anxious behaviour during the familiarization session was not related to the pre 
treatment questionnaire scores, nor was it to behaviour during the restorative sessions. So, 
it might also mean that the treatment as performed by the trained paediatric dentists of SBT 
does not trigger the children beyond the limits of their coping abilities. A child is perhaps 
feeling relatively safe during a familiarization session, due to the dentist’s well structured 
approach.
    This seems to be in line with the correlation found between dental anxiety prior to treatment 
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         Fig 3. Registrations used prior/during and after treatment

Interval Registration

Pre-treatment CFSS-DS /CBCL

Familiarization Modified Venham

Treatment session 1 Modified Venham

Treatment session 2 Modified Venham

Post-treatment CFSS-DS

Fig 3. Registrations used prior/during and after treatment
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and the local anaesthesia during the first session. Only during this first invasive experience 
was a child really unable to deal with the actual situational threat. This is supported by the 
fact that the third question on the CFSS-DS (fear of injections) and the behaviour during 
the local analgesia of the two restorative sessions did not relate. All of these findings are in 
agreement with the literature mentioned earlier: self reported fear scores do not necessarily 
correspond to the behaviour shown during treatment.
  One of the treatment goals of the SBT is a reduction of dental fear, so the use of the 
CFSS-DS as a valid tool to assess dental anxiety is also confirmed in this present study with 
that of Weerheijm et al. [21]. Moreover, the test-retest reliability of the CFSS-DS [14], after 
treatment and one month later, were remarkably strongly related, although the limited size 
of our sample has to be taken into account.
Behavioural and emotional problems
The CBCL is used to assess behavioural and emotional problems in children. The frequency 
of behaviour problems in this group of referred children complied with earlier findings. In 
this category the frequency was significantly higher than that in a normative Dutch group 
[10]. However, it seems that only the CBCL internalizing and the CBCL total score are clearly 
related with the behaviour shown during the last part (Fig. 2b point 7) of the second treatment 
session. We, therefore, hypothesize that the CBCL reflects a child’s behaviour during daily 
situations. Children with an internalizing nature tend to behave more withdrawn during 
dental treatment. Only once the treatment is completed they return to their daily behavioural 
style. Longitudinal research might clarify if the correlations will increase once a child is 
better able to deal with the actual restorative treatment. 
  During treatment the parents were not present in the room, according to the SBT protocol, 
to standardize treatment conditions. No relation was found between parental dental fear and 
the child’s dental fear. This is in agreement with some other studies, which suggest that other 
factors might be more important in dental fear acquisition and that parents play a secondary, 
more mediating role [1, 5, 22]. However, in this study a possible bias might be caused by the 
operator’s experience to deal with the child’s situational arousal.

Conclusion.
When treated by an experienced paediatric dentist, a child’s anxious behaviour during 
actual restorative dental treatment is not very related to his/her own anticipatory dental 
anxiety or the anxiety of their parent. 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, with reservation, 
the situational aspects of dental anxiety during treatment. The role of a multifactorial model 
is supported. 
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