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ABSTRACT
Objectives  Dental anxiety remains widespread among 
children, may continue into adulthood and affect their oral 
health-related quality of life and clinical management. 
The aim of the study was to explore the trend of children’s 
dental anxiety over time and potential risk factors.
Design  Longitudinal study.
Methods  Children aged between 5 and 12 years were 
investigated with the Chinese version of face version of 
Children’s Fear Survey Schedule-Dental Subscale (CFSS-
DS) and Frankl Behavior Rating scale from 2008 to 2017, 
and influential factors were explored.
Results  Clinical data were available from 1061 children, 
including 533 (50.2%) male participants and 528 (49.8%) 
female participants. The total CFSS-DS scores ranged 
from 16 to 66, with a mean of 24.8±10.3. The prevalence 
of dental anxiety is 11.59%. No significant differences in 
total CFSS-DS scores between girls and boys were found. 
According to the Frankl scale, 238 children were allocated 
to the uncooperative group and the remaining 823 
children were allocated to the cooperative group. Scores 
of CFSS-DS were negatively correlated with the clinical 
behaviour level of Frankl. Children aged 11–12 years old 
had significantly decreased scores compared with other 
age groups, and there was a decline in the scores of the 
group aged 8–10 years old over time. The factor analysis 
divided 15 items of CFSS-DS into four factors, and the total 
scores of ‘less invasive oral procedures’ items belonging 
to factor III decreased significantly over time in the group 
aged 8–10 years old.
Conclusions  Age is a significant determinant for 
children’s dental anxiety, and dental anxiety outcomes 
have improved for Chinese children aged 8–10 years. This 
study is one of the few reports on changes of children’s 
dental anxiety in a new era of information, but the results 
may be extrapolated to other populations with caution.

INTRODUCTION
Dental fear and anxiety refers to a feeling of 
dread and anticipation that something will 
happen, combined with a sense of losing 
control in relation to dentistry. Dental phobia 
is defined as a more severe form that leads 
to an out-of-proportion reaction and inter-
feres in daily life.1 A significant problem in 
patient management as such patients are 
more likely to avoid or delay dental treatment 
is related to dental anxiety, further leading 

to a vicious cycle where the levels of dental 
anxiety are reinforced as a result of greater 
disease severity and greater dental treatment 
needs.2 3

Childhood dental anxiety has been shown 
to be widespread, and research has suggested 
that adults often acquire such fears in child-
hood,4 and the early-life social and biological 
factors have long-lasting effects on health 
later in life.5 A child’s dental anxiety predicts 
more dental disease and poorer oral health in 
measures, such as decay experience, the pres-
ence of untreated dental infection and treat-
ment that carries more risk, that results in a 
detrimental effect on the quality of the life of 
the individual and family, and engagement in 
oral health-related behaviours.6 7 For many 
years, dental anxiety in children has been 
recognised as a source of problems in patient 
management.8 Identifying anxiety in chil-
dren at the earliest possible age is essential 
and helpful to select methods of behaviour 
management. In the literature of recent years, 
there is considerable variation in the designs 
of study and target populations, particularly 
in the scales used for measurement and the 
age of the children, so that the reported prev-
alence of dental fear and anxiety in children 
varies widely, ranging from 7.4%9 to 93.8%.10 

Strengths and limitations of this study

►► This study is a systematic longitudinal survey with 
representative data obtained for comparison of time 
trends of children’s dental anxiety in multiple age 
groups.

►► The duration of this observational study spanned a 
decade.

►► The Chinese version Children’s Fear Survey 
Schedule-Dental Subscale with facial image scale 
showed good applicability in clinical practice.

►► Tri-blindness paradigm was employed to avoid bias 
as much as possible.

►► The sample size of this survey, the region and age 
range of the research objects are limited.

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-9612-4865
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2 Gao S, et al. BMJ Open 2021;11:e043647. doi:10.1136/bmjopen-2020-043647

Open access�

It can be said that there is currently no fully ideal dental 
anxiety scale for children in use. Efforts should therefore 
continue to be directed towards the development and 
validation of suitable instruments for the detection of 
dental anxiety in children.

The Dental Subscale of Children’s Fear Survey Schedule 
(CFSS-DS) is a frequently used measure of children’s 
dental anxiety.11 Then the facial version CFSS-DS was 
first proposed by Arapostathis et al in 2007.12 In several 
countries, the scale has demonstrated good reliability 
and acceptable validity and has been used to estimate the 
prevalence of dental anxiety and evaluate the behaviour-
management procedures used for child patients. The 
Chinese version CFSS-DS established the cross-cultural 
adaptation and showed good psychometric properties.13 
The prevalence of dental anxiety according to CFSS-DS 
varies considerably in the international literature ranging 
from 2.4% to 28.3% in different populations and cultural 
backgrounds.9 14–16

The aetiology of dental anxiety is complex and multi-
factorial. Numerous factors were discussed as influences 
of children’s dental anxiety, with socioeconomic factors, 
general health, dental history and caregiver status being 
frequently included aspects.17 Poor oral health and 
hygiene behaviour, unstable general health and parents’ 
high dental anxiety were found to be associated with 
elevated levels of children’s dental anxiety. Children 
with toothache or caries have higher chance of dental 
anxiety.18 Patterns of dental visits and previous experi-
ences have also important impact on dental fear occur-
rence.19 Studies demonstrated that subjects with higher 
social and financial resources show lower prevalence 
of dental anxiety.20 The potential risk factors of dental 
anxiety are likely to be different from each person. Thus, 
further investigation into intrinsic and environmental 
factors associated with dental anxiety is needed. To date, 
relatively few published studies evaluated the dental 
anxiety of children and behavioural influence factors in 
dental settings in China. Moreover, the trends of chil-
dren’s dental anxiety over time are poorly characterised. 
The objective of this research is to provide normative 
data on dental anxiety of Chinese children, and describe 
and compare the influence of relevant factors on dental 
anxiety in a decade.

METHODS
Participants and procedures
The study was conducted at the department of Pediatric 
Stomatology, affiliated Stomatology Hospital of Sun Yat-
sen University, during 10 years (August 2008–October 
2017). The children patients aged 5–12 years old were 
selected randomly to participate in the study. Inclusion 
criteria were children with no mental retardation or devel-
opmental disorders; no cognitive impairment or psychi-
atric history; no serious congenital and acquired oral and 
maxillofacial deformities. Before entering the study, each 
parent and child were well informed about the purpose 

of the study and affirmed that participation was volun-
tary. Parents were distributed informative leaflets about 
the procedure and were asked to provide written consent.

Chinese version CFSS-DS with Facial Image Scale
The Chinese version CFSS-DS was adopted, which consists 
of 15 items and a 5-point pictorial scale, that is, the Facial 
Image Scale (FIS). The FIS consists of five drawings of a 
face, displaying affective features ranging from extremely 
negative (score 5) through neutral to extremely positive 
(score 1). The total score ranges from 15 to 75. Children 
are presented with the five images and are asked to select 
which one best corresponds to how they are feeling. The 
FIS is a reliable and valid method for children’s self-report 
of dental anxiety in subjects as young as 3 years old.21 22 In 
this study, the pilot test of Chinese version CFSS-DS with 
FIS was carried out on 32 children and their parents, in 
order to clarify whether young children could answer the 
CFSS-DS items with reference to the facial images (results 
not shown).

Measures
Children’s dental anxiety over the 10-year period was 
investigated, which was a randomised triple-blinded 
longitudinal study. Data collection included children’s 
completion of the Chinese version CFSS-DS with FIS 
and evaluation of behaviour during dental visit. Upon 
entering the waiting room, the children were invited to 
fill in the Chinese version CFSS-DS with FIS. Any child 
experiencing difficulty in reading the questions was 
assisted by the receptionist. At the same time, the parents 
(in almost all cases, the mother) were provided a dental 
health questionnaire related to demographic information 
and previous dental experiences. The gender, age and 
source of referral of the participants were recorded. After 
the completion of the CFSS-DS, the children were invited 
into the operatory for regular dental examination. The 
dentist and dental nurse were unaware of the children’s 
responses to the questionnaire. During examinations, 
the behaviour and facial expressions of the children 
were recorded by video cameras, which were later rated 
according to the Frankl scale.23 To ensure sample ‘blind-
ness’, the rater did not have access to the CFSS-DS scores 
of the children and assigned the children with behaviours 
classified as ‘definitely positive’ (the dentist and child 
share good rapport, the child is laughing) and ‘positive’ 
(willingness to comply, cautiousness) to the cooperative 
group, whereas those with behaviours classified as ‘defi-
nitely negative’ (fearful behaviour, forceful crying) and 
‘negative’ (reluctance and/or uncooperativeness, but not 
as severe as in the previous category) were assigned to the 
uncooperative group.

Data processing and statistical analysis
The data from all the children who had completed the 
Chinese version CFSS-DS and finished the dental exam-
ination on one occasion were used to provide normative 
data. If there is one item in one scale that is not answered, 
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it will be treated as a missing item, and the data of missing 
entries are replaced by the mean of the remaining samples 
with complete data; if there are two or more items that 
are not answered, they will be eliminated from the invalid 
scale.

Data management and analysis were conducted using 
SPSS V.16.0. The associations between CFSS-DS scores 
and demographic variables were analysed using the t-tests 
and one-way analysis of variances. When significant effects 
were found, Tukey post-hoc test was used to determine 
significant intergroup mean differences. Factor analysis 
(principal components, varimax rotation) was employed 
to assess the factor structure,24 25 and factor scores above 
0.5 indicate strong loading on a particular subset of 
items. Kruskal-Wallis rank-sum test was used to evaluate 
the differences of gender groups and age groups among 
three time periods. P<0.05 is statistically significant.

Patient and public involvement
Participation in this survey is voluntary for each child and 
his/her parents. The receptionists or assistants helped 
the children understand the items and complete the 
scale. The children and their parents were not involved 
in the design, recruitment or conduct of the study.

RESULTS
Characterisation of the sample
For the analysis of dental anxiety in children, the repre-
sentative sample selected randomly who were treated 
in the Department of Pediatric Stomatology, and 1061 
copies of the effective scale were received from August 
2008 to October 2017. Of those eligible, there were 533 
(50.2%) male participants and 528 (49.8%) female partic-
ipants. There was no significant difference in the ratio of 
patient’s gender, or their evaluation of economic level by 
treatment status. Four hundred eleven children aged 5–7 
years accounted for 38.7%, 399 children aged 8–10 years 
accounted for 37.6% and 251 aged 11–12 years accounted 
for 23.7% (table 1). The mean age of the children was 7.8 
years (SD 1.7). Gender and age distributions remained 
stable over time, with increasing proportions of respon-
dents in higher family income categories.

Dental anxiety of children and behaviour classification
Table 2 shows the 1061 participants’ scores in the CFSS-DS 
to dental practice events. Items that over 25% children 
felt ‘very afraid’ or ‘quite afraid’ were ‘Dentist drilling’ 
(46.84%), ‘Injection’ (29.50%) and ‘Choking’ (26.20%). 
Range of total CFSS-DS scores was 16~66. The mean 
total CFSS-DS scores for all children was 24.8±10.3. We 
assigned those children with CFSS-DS total scores equal 
to and below 32 to ‘non-fearful range’, scores between 32 
and 38 to ‘borderline range’, and scores of 38 and higher 
as ‘fearful range’.14 26–32 From the children assessed, 605 
children (57.02%) were rated as the non-fearful range, 
333 (31.39%) were rated as the borderline range and 
123 (11.59%) were rated as fearful range. Therefore, the 
prevalence of dental anxiety in this sample is 11.59%, and 
88.41% of the children did not suffer from it. According 
to the Frankl scale, 238 children assessed were allocated 
to the uncooperative group and the remaining 823 chil-
dren were allocated to the cooperative group. The distri-
bution patterns of CFSS-DS scores were very different 
between the two groups. Children of the uncooperative 
group tended to report dental anxiety, as compared with 
cooperative children (30.67% vs 6.08%) (table  3). The 
results showed that the CFSS-DS scores were correlated 
negatively with the Frankl behaviour level. That is, there 
is a certain consistency between the CFSS-DS score and 
the clinical performance.

Dental anxiety of children and gender, age and time factors
The results in table 4 show the CFSS-DS scores of gender 
groups and age groups between 2008 and 2017. There 
was no statistical difference in CFSS-DS scores between 
boys and girls, and within the two groups among the 
three time periods during 10 years, indicating that there 
was no significant correlation between gender and dental 
anxiety (figure 1A). On the other hand, age was statisti-
cally significantly related to CFSS-DS score. The overall 
data indicated that children aged 11–12 years old had 
significantly decreased scores compared with other age 
groups. Over time, there was a decline of the CFSS-DS 
scores in the group aged 8–10 years old. The children of 
this group in 2015–2017 were found with significantly 
lower CFSS-DS score compared with peers in 2008–2011 
(figure 1B, p=0.019). The other two age groups did not 
show significant trends over time.

Factor analysis
This study conducted factor analysis of the Chinese 
version CFSS-DS (maximum variation method). The 15 
items were divided into four factors, which accounted 
for 58.7% of the total scale variance. Factor I, accounting 
for 22.6% of the variance, consists of items pertaining to 
highly invasive dental procedures, such as ‘Dentists’ and 
‘Drilling’. Factor II consists of items related to general 
medical aspects of treatment, such as ‘Doctors’. Factor 
III consists of items pertaining to less invasive procedures 
and potential ‘victimisation’, such as ‘Having someone 
examine your mouth’. Factor IV consists of items related 

Table 1  Gender and age distribution of the survey sample

Sample characteristics N %

Age (years)

 � 5–7 411 38.7

 � 8–10 399 37.6

 � 11–12 251 23.7

Gender

 � Female 528 49.8

 � Male 533 50.2

N=total number of children.
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to the distrust of strangers or unfamiliar objects, which 
were unrelated to general medical aspects of treatment, 
such as ‘Having a stranger touch you’. Corrected item–
domain correlation ranged from 0.58 to 0.90. A certain 
logical relationship among the items in the same factors 
was observed. When stratified analysis was carried out in 
the group aged 8–10 years old, the children in 2015–2017 
reported significantly lower summed scores on items 
belonging to factor III compared with peers in 2008–
2011, while no significant differences were seen in items 
for the other three factors, indicating a decreasing trend 
in anxiety levels over time for the ‘less invasive proce-
dures’ items (factor III) (table 5, p=0.041).

DISCUSSION
Children commonly experience anxiety when receiving 
professional dental treatment. Effectively recognising 
an anxious patient, while being based on the validity of 
clinical observations, is a recognised problem for both 
dentists and researchers. CFSS-DS is an international 
survey tool for children’s dental anxiety that covers 
basically all aspects of dental events and can be used 
for epidemiological investigations, controlled trials and 
longitudinal prospective studies. This study adopted 
the Chinese version CFSS-DS that has undergone cross-
cultural adaptation, and the results showed that the high 
rate of the scale recovery and the low rate of missing items 

Table 2  Children’s dental anxiety in the Chinese version CFSS-DS

Items

Total (N=1061)

Not afraid A little afraid Fairly afraid Quite afraid Very afraid

1 Dentists 461 (43.44%) 324 (30.54%) 131 (12.35%) 65 (6.13%) 80 (7.54%)

2 Doctors 528 (49.76%) 290 (27.33%) 94 (8.86%) 65 (6.13%) 84 (7.92%)

3 Injections 268 (25.26%) 281 (26.48%) 199 (18.76%) 144 (13.57%) 169 (15.93%)

4 Having someone examine 
your mouth

519 (48.92%) 334 (31.48%) 163 (15.36%) 27 (2.54%) 18 (1.70%)

5 Having to open your mouth 741 (69.84%) 192 (18.10%) 97 (9.14%) 15 (1.41%) 16 (1.51%)

6 Having a stranger touch you 262 (24.69%) 299 (28.18%) 243 (22.90%) 136 (12.82%) 121 (11.40%)

7 Having somebody look at you 504 (47.50%) 293 (27.62%) 187 (17.62%) 62 (5.84%) 15 (1.41%)

8 Dentist drilling 109 (10.27%) 203 (19.13%) 252 (23.75%) 241 (22.71%) 256 (24.13%)

9 Sight of the dentist drilling 431 (40.62%) 237 (22.33%) 183 (17.25%) 134 (12.63%) 76 (7.16%)

10 Noise of the dentist drilling 369 (34.78%) 303 (28.56%) 154 (14.51%) 90 (8.48%) 145 (13.67%)

11 Having somebody put 
instruments in your mouth

416 (39.21%) 237 (22.34%) 175 (16.49%) 113 (10.65%) 120 (11.31%)

12 Choking 351 (33.08%) 313 (29.50%) 119 (11.22%) 156 (14.70%) 122 (11.50%)

13 Having to go to the hospital 454 (42.79%) 308 (29.03%) 204 (19.23%) 29 (2.73%) 66 (6.22%)

14 People in white uniforms 649 (61.17%) 157 (14.80%) 147 (13.85%) 76 (7.16%) 32 (3.02%)

15 Having the nurse clean your 
teeth

582 (54.86%) 149 (14.04%) 175 (16.49%) 69 (6.50%) 86 (8.11%)

N=total number of children.
CFSS-DS, Children’s Fear Survey Schedule-Dental Subscale.

Table 3  CFSS-DS scores and the children behaviour in the Frankl scale

CFSS-DS
scores

Behaviour classification
N (%)

Total
Cooperative group
(Frankl scale: 3 or 4)

Uncooperative group
(Frankl scale: 1 or 2)

≤32 577 (70.11) 28 (11.76) 605 (57.02)

32−38 196 (23.82) 137 (57.56) 333 (31.39)

≥38 50 (6.08) 73 (30.67) 123 (11.59)

Total 823 238 1061

N=total number of children.
CFSS-DS, Children’s Fear Survey Schedule-Dental Subscale.
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indicating good feasibility. Children may be well able to 
assess their fear using the face version CFSS-DS, however, 
their incomprehension of the content of individual items 
is the main reason for the lack of data, which focused on 
item 12 ‘Choking’. In addition, it was found that in the 
preliminary test, children aged 4 years and below cannot 
accurately grasp the meaning of most items. This study 
believes that as a self-assessment scale, CFSS-DS must be 
understood by the surveyed population. In view of this, 
this study selected children aged 5–12 years old as the 
survey objects.

In this study, there is a negative correlation between the 
anxiety level of children obtained by the CFSS-DS and the 
clinical behaviour classification, indicating that children 
with high anxiety levels have poor clinical cooperation. 
Our finding suggested that the distribution patterns of 
the total CFSS-DS scores were clearly different between 
the clinical behaviour groups according to Frankl scale. 
In the cooperative group, although the younger child 
patients exhibited high scores of dental anxiety, they had 
the potential to overcome their resistance behaviours of 
dental treatment, indicating that cooperative patients can 
have hidden dental anxiety. Therefore, even in the face of 

cooperative children during dental treatment, it should 
be taken into account that clinicians may be required to 
implement appropriate behavioural induction measures 
to reduce dental anxiety. It has been suggested that dental 
anxiety decreases with repeated exposure to dental proce-
dures.33 However, in the uncooperative group, older chil-
dren seemed not to be able to overcome their dental 
anxiety, which caused behaviour management problems. 
At this time more risk factors should be considered, such 
as previous medical experience and family structure.

The CFSS-DS scores in the international literature in 
recent years vary with different populations and dental 
situations. The mean score in the present study was 
24.8±10.3, which was comparatively lower than scores from 
studies in Brazil (29.3±10.5),34 Hong Kong (29.1±11.0),16 
Greece (27.1±10.8),14 Egypt (26.09±10.70)26 and Jeddah, 
Saudi Arabia (25.99±9.3).17 CFSS-DS scores in the current 
study did not differ greatly from data from these previous 
studies, that may be due to the similar age range of the 
subjects and different cultural parameters.

It is necessary to determine the cut-off point for distin-
guishing between children who are more prone to dental 
anxiety that is helpful for clinicians to choose appropriate 

Table 4  Mean CFSS-DS scores by gender and age

Variables

2008–2011 2012–2014 2015–2017

N=299 N=367 N=395

N (%)
CFSS-DS score
Mean (SD) N (%)

CFSS-DS score
Mean (SD) N (%)

CFSS-DS score
Mean (SD)

Gender

 � Male 152 (50.8) 25.3 (10.2) 172 (46.9) 26.0 (10.1) 209 (52.9) 23.6 (10.3)

 � Female 147 (49.2) 23.4 (9.9) 195 (53.1) 25.4 (9.9) 186 (47.1) 24.9 (10.5)

Age (years)

 � 5–7 113 (37.8) 28.1 (9.7) 148 (40.3) 29.6 (10.2) 180 (45.6) 29.3 (10.3)

 � 8–10 110 (36.8) 24.6 (10.4) 143 (39.0) 23.9 (9.8) 146 (37.0) 20.2 (10.6)*

 � 11–12 76 (25.4) 18.6 (10.4) 76 (20.7) 21.5 (10.1) 69 (17.4) 19.4 (10.3)

Mean 24.4 (10.0) 25.7 (10.2) 24.2 (10.4)

N=total number of children.
*Statistically significant (p<0.05).
CFSS-DS, Children’s Fear Survey Schedule-Dental Subscale.

Figure 1  CFSS-DS scores by gender (A) and age (B). *Statistically significant (p<0.05). CFSS-DS, Children’s Fear Survey 
Schedule-Dental Subscale.
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behaviour management measures. Generally, dental 
anxiety is measured according to clear cut-off points on 
continuous measure that acts as a categorical boundary. 
In view of the balance of the sensitivity and specificity in 
the measurement of scale, different prevalence estimates 
depend on the different cut-off values used to define 
‘dental anxiety’. Children’s dental anxiety cut-off points 
on CFSS-DS are already defined in several researches, but 
the conclusions are not all the same. In the present study, 
the children participants with CFSS-DS scores of 38 and 
higher26–32 were considered as dentally anxious. There is 
still a need for further research to find more desirable 
instrument for understanding the dental anxiety of chil-
dren and adolescents.

Demographically, this study found no difference in 
dental anxiety between girls and boys, that is supported 
by previous studies.14 20 34–39 This is however contrary to 
other studies which have reported more girls than boys in 
the anxious group.12 17 26 Contradictory research findings 
may be explained by different study designs and methods 
of data collection, moreover, gender influences should be 
regarded in combination with other factors such as local 
culture and socioeconomic status of the family.

Bad dental experience is considered as one of life-long 
stress situations for children.40 As cultural and social 
behavioural norms can affect the development and 
expression of children’s dental anxiety, and as dental care 
systems can vary considerably across cultures, normative 
data in each culture are needed. The main strength of 
this study was the continuous assessment over a 10-year 
period, which provides information on the development 
and progression of dental anxiety during the important 
life course, when children’s transition from the primary 
to the permanent dentition and mental state grows 
enormously. To our knowledge, this is the first study to 
use representative data from China for comparison of 
time trends of children’s dental anxiety in multiple age 
groups. The study showed that dental anxiety seems to 
decrease with increasing age and this is in agreement 
with previous studies.17 The results showed that children 
aged 8–10 years old in recent years exhibited less fear and 
anxiety in dental procedures compared with children of 
the same age in the initial period of this study, indicating 
that the change in social environment experienced in 
these years influences the incidence and progression of 
dental anxiety and its outcomes have improved for chil-
dren in Guangdong Province. The researchers conclude 
that the possible reasons for these findings would be the 
oral health education in the mass media, especially the 
internet, which has enhanced the cognition and accep-
tance of oral treatment for the older children. But the 
effect was not obvious to preschool children because 
of their limited cognitive ability. However, children’s 
dental anxiety was influenced by a multiplicity of inter-
acting environmental factors including words and deeds 
of people around; any single influence is dubious to 
clarify much divergence. So the positive trend of parents 
towards dental procedures may be passed on to children 

indirectly, which may also be due to the growing public 
awareness.

Factor analyses, which are conventionally used to eval-
uate the construct validity of scales, have been previously 
reported in CFSS-DS studies of different populations. In 
the Netherlands and Finland, investigators divided the 
scale items into three factors, and the connotations of 
them were as follows: (1) fear of highly invasive proce-
dures, (2) fear of potential ‘victimisation’ and (3) fear of 
less invasive procedures.24 In the present research, factor 
analysis resulted in four factors based on deep sources of 
children’s dental anxiety. There were (1) fear of highly 
invasive dental procedures, (2) fear of general medical 
aspects of treatment, (3) fear of less invasive procedures 
and potential ‘victimisation’, and (4) fear of strangers or 
unfamiliar objects. Despite minor differences in popu-
lations and methods, similar results were found in the 
aforementioned studies in other cultures,4 41 indicating 
that the setting of psychological and behavioural scale 
conforms to the theoretical conception of the design 
in this study. The results of factor analysis also provided 
some support for the conclusion above: in the group 
aged 8–10 years old, the less invasive oral operation 
items (factor III) showed the trend of decreasing dental 
anxiety scores, while the changes of other factors were 
not significant, thus indicating that the downward trend 
in the total CFSS-DS scores may have originated from 
the items of factor III. It can be explained that the image 
output in oral health publicity is indeed considered to 
make patients have a certain degree of familiarity with 
the treatment situation before coming to the hospital, 
so as to reduce the anxiety tendency to a certain extent. 
This also suggests that future public oral health publicity 
should be introduced to the scene of positive emotional 
feedback from the characters about the sight and noise 
of the ‘drilling’ (factor I), in order to further reduce the 
public’s fear of specific dental operations.

The limitation to our study design should be pointed 
out. The sample was taken from a single medical institu-
tion, which the group of children represented by is more 
inclined to show the behaviour of visiting a dentist, prob-
ably because of lower levels of dental anxiety.42 The gener-
alisability of our results cannot be directly extrapolated 
to broader urban populations. Hence, a school sample 
is generally considered more representative. However, 
the school sample may have introduced recall bias, and 
children without dental experience are likely to have 
difficulty answering items such as ‘drilling’ that they had 
never experienced previously.12 43 44 There may be a need 
for a comparative study between the clinic and school 
samples. Another limitation of the present study is that 
the presence of parents when children respond to the 
scale reduced privacy, which may lead to the children’s 
answering in line with parents' expectations and social 
expectations. Perhaps this problem could be mitigated by 
having the items interpreted by the investigators rather 
than the parents. Additionally, considering that dental 
anxiety is multicausal, such as the kind of treatment, 
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previous dental experience of children and other events 
involved, future studies are required to further relate 
CFSS-DS scores to broader risk factors and/or physio-
logical observations of children during dental treatment, 
then the tool will help clinicians recognise children 
in need of extra attention and subsequently select the 
most appropriate treatment approach and evaluate the 
outcome of interventions.

CONCLUSIONS
The assessment in this study provides an overall picture 
of dental anxiety in Chinese-speaking populations, age 
is significant determinant for children’s dental anxiety. 
Furthermore, in recent years, part of children’s dental 
anxiety tends to decrease with time.
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