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Abstract.

The study 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 treatment variables, such as restorations. Furthermore it was evaluated to what extent 
general and treatment variables predict the change in dental fear or dental fear at later 
age. 

Materials and methods:
A three-year longitudinal study. 401 parents completed the Children’s Fear Survey 
Schedule-Dental Subscale (CFSS-DS), 218 of them repeating this after a 3-year interval. 
Dental records were used to collect the clinical data, starting from the children’s first 
dental appointment and the CFSS-DS was used to assess the child’s dental fear.
 
Results: 
Analysis of variance for repeated measures showed an interaction effect between fear 
level and mean total CFSS-DS score. Regression analyses applied to the mean total CFSS-
DS score at the second measurement moment and the change in total CFSS-DS score 
between both measurement moments revealed that little variance could be explained by 
the treatment variables over the various periods, such as extractions in the first period. 
Also that child-characteristic variables could not predict much variance. Independent-
samples t-tests showed a significant difference in means for extractions over the whole 
period between the fearful group (mean=1.73, SD±1.18) and low fear group (mean= 0.68, 
SD±2.01) (t=-4.05, p<0.001, n=218). Also the frequency of Behavioural Management 
Problems (BMP) over the whole period differed between these groups (fearful group: 
mean=1.40, SD±1.90 and low fear group: mean= 0.40, SD±0.93) (t= -4.58, p<0.001, 
n=218). 

Conclusion: 
The effect of treatment variables and subjective experiences on child dental fear seems 
to diminish over time. Findings support the theoretical framework of conditioning and 
gradual exposure in children to prevent dental fear.
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Introduction.

Many theories and hypotheses have been postulated to explain child dental fear and its 
acquisition. A prominent example is Rachman’s model of fear, a conditioning theory 
which suggests three pathways of fear acquisition: 1) classical conditioning, 2) modeling 
and 3) transmission of negative information provided by significant others [1]. A second 
theory is the latent inhibition theory, which holds that children with neutral or positive 
experiences preceding an intrusive (e.g. curative) treatment develop dental fear less 
quickly than children without such experiences [2-5]

Although direct conditioning seems to be the most important [6], a child’s predisposition 
to develop dental fear is multifactorial. To illustrate this, in a study of Ramos-Jorge it 
was found that children with high anxiety, those who showed Behavioural Management 
Problems (BMP) during previous medical visits and had experienced toothache were more 
likely to be uncooperative during their first dental visit [7].When onset of dental anxiety 
was studied by Locker et al. [8], half of the participants reported this to start in childhood. 
Learning and psychological aspects such as emotional disturbances also contribute [5, 6, 
9-11]. As they grow older children change, adapt to different environments and accept 
different rules and criteria to cope with the situations they find themselves in. Young 
children (4-7 years) use mainly behavioural strategies for coping with pain; older ones 
(8-10 years) mix behaviour-orientated strategies with an increasing number of cognitive 
strategies [12]. Coping strategies, and externally focused coping strategies are used more 
frequently by fearful children than low fear children [13]. 

The literature on child dental fear is often inconsistent, differing for example with regard 
to causative factors and their relative contributions. Not only is most research done cross-
sectionally, most relevant factors are being studied retrospectively. Unfortunately, because 
the risk of retrospective studies includes bias on the cause-consequence relationship 
between factors such as dental anxiety and reliability of early childhood memories [8], 
there is a need for prospective studies on the factors influencing the development of 
dental anxiety and its coherent factors [14]. 

The few studies characterized by this type of research include that of Murray et al., [15] 
who studied dental anxiety longitudinally in children between 9 and 12 years of age. 
This study was one of the first to support the idea that time affects the development of 
dental anxiety, with regular attendance stabilizing its development. In a longitudinal-
epidemiological study on the differences between early-onset and late-onset dental 
fear, Poulton et al. [14] found a key role for conditioning events for both. In a study 
on the onset and development of dental anxiety, dental attendance behaviour and past 
treatment history was investigated in relation to dental anxiety in 5-year-old children [4]. 
Associations were found between parental anxiety, symptomatic, irregular attendance 
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and a history of extractions. Also Locker et al. [16] studied risk factors longitudinally for 
the development of dental anxiety in young adults, and showed that both psychological 
and conditioning variables contributed.

In the study of Ten Berge et al. [5], of which the present study is the follow-up, the relative 
importance of invasive dental procedures on the acquisition of child dental fear was 
studied, but also the influence of timing and emotional reactions to these experiences 
in a child’s dental history was assessed. The dental records of 401 children in a 5-10 
year age group were analyzed over a three-year period, from the first dental visit (T0) 
until approximately three years later (T1), using the total score on Children’s Fear Survey 
Schedule-Dental Subscale (CFSS-DS) questionnaire as a dependent variable. An analysis 
of low fear and fearful children showed significant differences between these groups for 
the number of extractions, the number of BMP, the number of non-curative treatment 
sessions preceding the first curative treatment session, the level of parental fear, and 
the dentist’s fear rating. Together with the time period between first and last visit, child’s 
age and cultural background, these variables also explained 47% of the variance on the 
CFSS-DS score. Thus, as well as supporting the (direct) conditioning theory, investigations 
by Ten Berge et al. [5] also showed that within the conditioning pathway a minor role 
may be played by objective treatment experiences while a more decisive role may be 
played by subjective personal experiences, such as BMP. 

Our longitudinal evaluation of dental fear in this group of children after another three 
years of dental visits (T2) aimed to establish whether dental fear and possible changes 
in dental fear still relate to variables on child characteristics (age, gender and cultural 
background) and their treatment experiences. Furthermore the development of dental 
fear in the low fear and fearful children is assessed and the differences between these 
groups in terms of general variables, gender, and treatment variables, such as restorations 
were looked at. Based on the earlier study by Ten Berge et al. [5], this study expected to 
find support for the direct classical conditioning theory and the latent inhibition theory, 
however because of age, less prominent than before.

Materials and methods.
Subjects and procedure. 
The patient sample for this study was a convenience sample, as the study was conducted 
in two general dental practices in the cities of Amsterdam and Almere, where many 
children are treated. Amsterdam was chosen as a multicultural city and Almere is a young 
and growing city, so the cities are more or less counterparts. Both dentists had more 
than ten years of experience in treating children, and were working along standardized 
protocols. The study was subjected to the ethical rules and guidelines of the Netherlands 
Institute of Dental Sciences.
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All parents of the 401 children at baseline, derived from the previous study [5] were 
approached by mail to cooperate with the follow-up (Figure 1, the study design). The 
patients were sent a letter including notification, CFSS-DS questionnaire, an explanation 
of the questionnaire and a stamped addressed envelope. The letter informed them about 
the aim of the study and stressed that participation in the research was confidential and 
voluntary. The parents were asked to sign the questionnaire on approval and to fill out 
the questionnaire on behalf of the child, preferably by the same person who did this the 
first time. 

The parents who did not respond, 10% of the baseline sample (n=40) were approached 
by telephone. The parents were asked basic information and a reply on the CFSS-DS. No 
differences were found between the answers of the response group and the non-response 
group concerning mean total CFSS-DS scores. The non- response group approached by 
telephone, therefore, was included in the total group. To obtain complete dental records 
for all children, only those who were 4 years old or younger at their first dental visit were 
included in the study. Children were between 5 and 10 years of age at baseline (T1) [5], 
thus three years later (T2) between 8 and 13 years of age (mean 10.4, SD± 1.5). The age 
of the non-response group therefore was also between 8-13 years.

Besides the age criteria, both CFSS-DS questionnaires (T1 and T2) had to be completed. 
From the 401 children at baseline, 54.4% met the criteria and participated in this follow-
up study. These 218 children (122 boys) were regular dental patients from the practices 
in Almere (n=107) and Amsterdam (n=111). Of all children, 9.2% (n=20) had a non-
western cultural background (e.g., Turkey, Morocco).  

Measures. 
Children’s Fear Survey Schedule-Dental Subscale.  The questionnaire used was the Dutch 
version of the CFSS-DS, [Cuthbert and Melamed, 1982]. The CFSS-DS is a shorter, revised 
version of the Fear Survey Schedule for Children (FSS-FC) [17]. The questionnaire consists 
of 15 items, related to various aspects of dental treatment. Each item can be scored on a 
5-point scale from 1 (not afraid at all) to 5 (very afraid). Total scores thus range from 15 
to 75. Extensive research in several countries has indicated the CFSS-DS to be reliable; 
the internal consistency as well as the test-retest reliability proved to be high, and also 
the validity of the scale was found to be acceptable [18-23]. At T1, one item asked the 
parent to rate his or her own dental fear [24, 25], and one item asked each dentist to rate 
the child’s fearful behaviour during its last dental visit both on a similar 5-point scale, in 
addition to the CFSS-DS. The dentists were unaware of the CFSS-DS scores.
 
Cut-off scores were based on a large study of Ten Berge et al. [26] on childhood dental 
fear in the Netherlands. In the baseline study the cut-off score of 32 on the CFSS-DS was 
used. The low fear group had a score below 32 on the CFSS-DS (the non-clinical range 
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group), so it included non fearful and low fear children. The fearful group scored 32 or 
higher on the CFSS-DS, thus including the borderline group (scores 32-38) and the clinical 
range group (39 and higher). Hence the fearful group also included the borderline group 
which is at risk of developing high dental fear or phobia [26]. For methodological reasons 
the same cut-off scores were used in this study. 

Dental history. 
The available dental records were used to collect information on the number of fillings 
and extractions, and the total number and nature of dental visits, over the past three years. 
Also notes on the dental records indicating BMP [6] during previous (treatment) sessions 
were collected and the frequency of such problems were calculated for that period, which 
was the past three years with the children being 8-13 years of age. The notes concerning 
BMP included any use of restraint because of tantrum behaviour or when the child made 
treatment impossible. The present data (T2) were coupled with the data of the baseline 
study (T1), involving the level of parental fear, dentist’s fear rating (both on a similar 5-point 
scale like in the CFSS-DS), the number of check up visits before the first curative treatment 
session, the child’s age at first visit, and the child’s age at first curative treatment, the number 
of fillings, extractions, and notes on the dental records indicating BMP during previous 
(treatment) sessions (Figure 1). 

Children who did not receive any curative treatment (N=35) were included in our analyses 
when possible. The data were collected by one dental student, calibrated by Dr Ten Berge 
who completed the previous study of this group of children.

73

T0

First visit
0-4 years

T1

5-10 years

Measurements:
-CFSS-DS

-recordings in the
dental charts

First

treatment

phase,

including
curative

treatments

T2

8-13 years

Measurements:
-CFSS-DS

-recordings in the
dental charts

Figure 1. Design of the study in relation to a child’s age.

                   Baseline study (T0-T1)                    Present study (T1-T2)

          Average 3 years of dental visits                  3 years of dental visits

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

 Figure 1. Design of the study in relation to a child’s age. 
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Data analysis. 
Analysis of variance for repeated measures was used for the total CFSS-DS score at T1 and 
T2 with the between subjects factor fearful/ low fear at T1 to assess whether there was an 
interaction effect. A McNemar test was used to assess if change in the fearful and low fear 
group was significant. 

To assess differences in means between the fearful and low fear children, independent-
samples t-tests were done on the variables: dental visits, curative treatment sessions, fillings, 
extractions and BMP. All variables were taken over the whole period (T0-T2). Independent-
samples t-tests to check for differences in means for gender and cultural background were 
also conducted. A Bonferonni-Holm correction was used for the number of tests. 

The variables used in the stepwise linear regression analyses needed to be divided in four 
categories, so in total four analyses were completed because of the number of variables 
and overlap in time. First analysis included age (T2), gender, cultural background, parental 
fear, dentist’s fear rating, age at first visit, age at first treatment, number of non-curative 
treatment sessions before treatment. The second analysis included the variables over the 
first period (T0-T1), of the dental visits, curative treatment sessions, fillings, extractions and 
BMP.  A third analysis involved the same variables but over the second period (T1-T2). 
Fourth analysis covered these variables over the whole period (T0-T2). These variables 
were used in the regression analyses applied to evaluate the change in the CFSS-DS score 
between T1 and T2 and the mean CFSS-DS total score at T2. As used by Ten Berge et al. 
[5], the same analyses were repeated for separate age groups (8-10.5 versus 10.5-13 years). 
Also the results of the baseline study were repeated to check for inconsistencies due to the 
reduced number of respondents.

Results.
Changes in dental fear. 
The percentage of children in the low fear group increased from 86% (n=188) at T1 to 91% 
(n=199) at T2, as a consequence the fearful group decreased from 14% (n=30) at T1 to 9% 
at T2 (n=19). A McNemar test did not reach significance (p>0.05). The total mean CFSS-
DS score at T1 and T2 were respectively 23.17 (SD±8.12, N= 218) and 22.21 (SD±6.96, 
N=218). Mean scores of the CFSS-DS for the low fear group and fearful group at T1 and T2 
can be found in Table 1. Analysis of variance for repeated measures showed that there was 
a statistically significant decrease in the mean total CFSS-DS score between T1 and T2 
(F1, 216= 74.50, p<0.001). Furthermore there was a statistically significant interaction effect 
(F1, 216=  97.88, p<0.001), indicating that the mean total CFSS-DS score increased in the low 
fear group, but decreased in the fearful group. The correlation coefficient between the total 
scores of CFSS-DS at T1 and T2 was moderate (r=0.45, p<0.001, n=218). The correlation 
coefficient in the fearful group was rather poor (r=0.32, p=0.042, n=30, one tailed) and in 
the low fear group moderate (r=0.44, p<0.001, n=188, one tailed).
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Results showed that at the end of the study period, girls had a somewhat higher CFSS-DS 
total score at T2 than boys (t=-2.09, p=0.037, n=218). A paired-samples t-test showed 
dental fear in boys decreased significantly between T1 and T2 (mean score from 22.80 
to 21.34, t=2.17, p=0.032, n=122). For girls the decrease was not significant (mean 
score from 23.63 to 23.32, t=0.356, p=0.722, n=96). Also children from a non-western 
cultural background had significantly higher dental fear scores than western children at 
T2 (t=-2.28, p=0.024, n=218).  In a paired-samples t-test dental fear in western children 
decreased significantly between T1 and T2 (mean score from 23.01 to 21.88, t=2.00, 
p=0.047, n=198), for non-western children it increased somewhat but not significant 
(mean score from 24.77 to 25.56, t=-0.427, p=0.674, n=20). 

Relationship between dental fear and treatment variables. 
After Bonferonni-Holm correction independent-samples t-tests showed a difference in 
means for the number of extractions over the whole period (T0-T2) between the fearful 
group (mean=1.73, SD±1.18) and low fear group (mean= 0.68, SD±2.01) (t=-4.05, 
p<0.001, n=218). Also a difference in means for the frequency of BMP over the whole 
period (T0-T2) between the fearful group (mean=1.40, SD±1.90) and low fear group 
(mean= 0.40, SD±0.93) was found (t= -4.58, p<0.001, n=218).
Gender did not reveal any significant difference in means on all treatment variables. 
Cultural background showed a significant difference in means for the number of 
restorations over the whole period between western children (mean= 4.09, SD±5.30) 

Table 1. Mean scores of the Children’s Fear Survey Schedule-Dental Subscale (CFSS-

DS) for the low fear group and fearful group at T1 and T2, in a group of Dutch children.

CFSS-DS at T1

Mean       SD           N

CFSS-DS at T2

Mean        SD           N

Total group   23.17       8.12        218 22.21       6.96        218

Longitudinal analysis based

on the fear level at T1

Low fear  group 20.62*      3 . 97         188  21 . 45*      6.06         188

Fearful group 39.11*      9.32         30 27.01*      9.92         30

Retrospective analysis based

on fear level at T2

 Low fear group 22.26       6.78         199 20.60        4.12        199

Fearful group 32.71      13.55         19 39.11        8.21         19
* Paired t-test, significant between T1 and T2 (p<0.05, two-tailed).  Note the changes in fear level of the
fearful children at T1  and T2, the retrospective ana lysis is included to evaluate group changes.

Table 1. Mean scores of the Children’s Fear Survey Schedule-Dental Subscale (CFSS-DS) 
for the low fear group and fearful group at T1 and T2, in a group of Dutch children

* Paired t-test, significant between T1 and T2 (p<0.05, two-tailed).  Note the changes in 
fear level of the fearful children at T1 and T2, the retrospective analysis is included to 
evaluate group changes.
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and non western children (mean= 9.20, SD±7.88) (t=-3.91, p<0.001, n=218). Also a 
significant difference in means was found for the number of curative treatments over 
the whole period between western children (mean=3.96, SD=3.99) and non western 
children (mean=6.95, SD±5.03) (t=-3.11, p=0.002, n=218).

Regression analyses.  
Results are summarized in Table 2 and 3. Only few of the general variables and the first 
period variables predicted the change in the CFSS-DS total score between T1 and T2 
(Table 2) or the mean CFSS-DS total score at T2 (Table 3). The variables included dentist’s 
behaviour-based fear rating (T1), gender, BMP over the first and whole period and number 
of extractions over the first and whole period. The total variance explained by these 
variables was low, percentages ranged from 2 to 20%. Not one of the variables over the 
second period predicted the change in the CFSS-DS total score between T1 and T2 or the 
mean CFSS-DS total score at T2. The correlation of dentist’s behaviour-based fear rating at 
T1 and the CFSS-DS total score was moderately strong at T1 (r=0.525, p=0.01, n=218) and 
weak at T2 (r= 0.267, p=0.01, n=218).

The results of the baseline study, now with 218 children, revealed comparable outcomes 
with the outcomes of Ten Berge et al. [5]. Independent-samples t-tests again revealed 
comparable differences between the fearful and low fear group for dentist’s fear rating 
(T1) (t=-7.49, p<0.001, n=218), number of extractions in the first period (t=-3.45, 
p=0.001, n=218) and BMP in the first period (t=-4.530, p<0.001, n=218). Parental fear 
(t=-2.25, p=0.026, n=218) was not significant after the Bonferonni-Holm correction and 
furthermore the number of visits before the first curative treatment session did not reach 
significance (t=1.120, p>0.05, n=115). The stepwise regression analysis applied on the 
CFSS-DS score at T1 explained 49% of the variance, similar to the explained variance 
(47%) in the baseline study of Ten Berge et al. [5].  The relevant variables resembled the 
variables of the baseline study that is parental fear (T1), dentist’s behaviour fear rating (T1), 
BMP in the first period and the number of visits before the first curative treatment session 
entered the equation again. A few other variables found in the baseline study, like cultural 
background and age, did not reoccur. 

Discussion.
The overall reduction in dental fear after 3 years and the negative effect of early invasive 
treatments on dental fear in time, found in this longitudinal study, supports the theoretical 
framework of conditioning and gradual exposure in children to prevent dental fear. However, 
results have to be interpreted with care because of the bias inherent of longitudinal studies 
and the possible developmental and other changes children undergo.
 
Between T1 and T2 the number of children in the fearful group decreased and in the 
low fear group the number of children increased (Table 1). An explanation for the trend 
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that dental fear decreased in the fearful group, while it increased in the low fear group, 
could be regression towards the mean. However, the remaining fearful group at T2 was 
originally less fearful at T1, indicating that dental fear is not a stable factor in time, which 
might explain the moderate correlations found between the dental fear scores at T1 and 
T2. Looking retrospectively at the data the number of children in the fearful group (n=19) 
reduced (Table 1), but the fear level of these children remained almost the same. Thus it 
does seem likely that only a hard core group of dentally fearful children remain fearful 
at later age.

Age was not related to the CFSS-DS total score which was to be expected, based on the 
age of our study group (8-13 years), as dental anxiety is more pronounced in younger 
children (4-6 years) compared to older children (9-11 years) [11, 27]. From the age of 6-7 
years dental anxiety tends to decrease because children are probably better able to cope 
with dental situations [28]. 

The age at which extractions took place may be a cause of dental fear and its further 
development (Table 2 and 3). Milsom et al. [4] also found an association between 
irregular attendance, dental anxiety and a history of extractions. A vicious cycle can 
develop because children, who are not attending a dentist on a regular basis, are likely 
to be in pain more often and therefore needing an extraction, which is again associated 
with anxiety. Moreover, the fearful children at T1 had significant more extractions over 
the whole period than the low fear group, so these children were likely to maintain their 
dental fear because of the more invasive nature of their treatments. Already confirmed 
by Poulton et al. [14], these results also confirm that conditioning events play a very 
important role in the development of early onset of dental fear. 

75

Table 2. Stepwise linear regression analyses applied on the change of the total CFSS-DS

score from T2 to T1 in a group of Dutch children.

Total group  8-10.5yrs. 10.5-13yrs.Analysis Variables in equation

t R
2

t R
2

t R
2

First Dentists’ rating (T1) 4.075* 0.130 2.633* 0.145 3.305* 0.138

# BMP in first period 3.229* 0.066 2.817* 0.066 2.814* 0.073Second

# extractions in first

period

2.235* 0.087

# extractions in whole

period

2.548* 0.093 2.346* 0.069Fourth

# BMP in whole  period 3.400* 0.065 2.184* 0.107 2.814* 0.073

* significant p<0.05. Note that the number of extractions is the only treatment variable predicting the change of

dental fear in time.

Table 2. Stepwise linear regression analyses applied on the change of the total CFSS-DS 
score from T2 to T1 in a group of Dutch children.

* significant p<0.05. Note that the number of extractions is the only treatment variable 
predicting the change of dental fear in time.
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Fearful children displayed more BMP over the whole period than the low fear children. 
The number of BMP and number of extractions over the first period and the whole period 
of dental visits were predictive for the changes in dental fear for both the younger and 
older group (Table 2). These findings are in line with the baseline study [5] and the results 
of Townend et al. [6]. It may not necessarily only be the invasiveness or painfulness of a 
procedure itself, but also a child’s subjective perception that is vital for the acquisition 
of dental fear. However, we must always bear in mind that notes about BMP on dental 
records are subjective measurements, as has already been mentioned by Klingberg et al. 
[11].

There are some indications that the cultural background does influence dental fear 
development in time. This idea is supported by the result that non-western children had 
a significant higher CFSS-DS total score at T2 than their western counterparts, which was 
also found by Ten Berge et al. [26] and suggests that specific groups might need a special 
approach to deal with dental fear. Cultural background does influence the way children 
experience anxiety, their interpretation of anxiety and how they respond to it [10]. 
Generalizing these findings however, is risky due to the small number of non-western 
children in this study and the possible bias with their lower dental health. 

Support was found for dental fear being associated with gender that is girls scoring higher 
than boys, as suggested in the literature [13, 18, 29]. Gender also predicted the dental 
fear score at T2 in the younger age group. Folayan et al. [10] argued that the female 
gender being associated with anxiety might also be related to their cultural background. 
This suggestion would, though not supported by our study, be interesting to investigate 
in the future. 
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Table 3. Stepwise linear regression analyses applied on the mean total CFSS-DS score at T2,

for a group of Dutch children.

total 8-10.5yrs. 10.5-13yrs.Analysis Variables in equation

t R
2

t R
2

t R
2

Dentists’ rating (T1) 3.802* 0.115 4.157* 0.203First

Gender 2.062* 0.094

Second # Extractions first

period

2.205* 0.022 2.196* 0.046

* significant p<0.05. Note the treatment variable ‘extractions first period’ predicts the mean total fear score at

T2, but explains little variance in comparison with more subjective variables.

Table 3. Stepwise linear regression analyses applied on the mean total CFSS-DS score at T2, 
for a group of Dutch children.

* significant p<0.05. Note the treatment variable ‘extractions first period’ predicts the 
mean total fear score at T2, but explains little variance in comparison with more subjec-
tive variables.
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