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Background. While dental anxiety is often corre-

lated with prior negative dental experience, pre-

vention of dental anxiety should in theory include

early exposure to the dental setting.

Objective. We set out to evaluate factors affecting

dental fear in French children.

Methods. Dental fear was evaluated using a visual

analogue scale (DF-VAS) in a group of 1303

French children (681 boys and 622 girls) aged

5–11 years (mean: 8.12 years, SD: 1.42 years).

Indicators of caries and oral hygiene were evalu-

ated on dental examination. Indicators of well-

being related to oral health, dental experience,

and oral health education were collected via a

structured interview.

Results. Dental fear was scored low in 75.7% (DF-

VAS 0–3), moderate in 16.7% (DF-VAS 4–6), and

high in 7.6% (DF-VAS 7–10). DF-VAS decreased

statistically with experience of a prior dental visit.

Children who had at least one decayed tooth pre-

sented a higher level of dental fear than those

with no decay, while children with fillings were

significantly less anxious than those without pre-

vious dental care.

Conclusions. This study shows that for children

aged 5–12 years, prior experience of the dental

setting can act as a positive component of dental

fear.

Introduction

Despite the development of dental disease pre-

vention initiatives, the technical progress

made over the last few decades, and improved

pain management, dentistry remains feared by

a great number of persons. In its more severe

form, dental anxiety has been identified in the

international classifications of medical condi-

tions under the section ‘specific phobia’1.

Common dental language uses the terms den-

tal fear, dental anxiety, and dental phobia

interchangeably. The concept of ‘dental fear

and anxiety’ (DFA) has also been used to

include all forms of this disorder2.

Multiple aetiological factors have been

evoked, including psychological, behavioural,

and emotional factors3. Numerous studies have

shown that dental anxiety is correlated with

fear of pain and previous negative experiences

in the dental setting4,5. Dental anxiety often

originates in childhood (51%) or adolescence

(22%)6. Anxiety with childhood onset may

result from a conditioning process, either

through personal negative experience or

through modelling by parents7,8. Socioeco-

nomic and cultural factors have been shown to

influence anxiety and behaviour during dental

treatment7,8. General emotional status is also

an aetiological factor, and some temperaments

in children, such as shyness and negative emo-

tionality, may place them at risk of developing

dental anxiety9. Moreover, associated medical

conditions or cognitive deficiency put children

at risk of experiencing difficulty in coping with

the dental situation10.

Generally speaking, anxious children forget

their appointments more often11, frequently

avoid care, and present behavioural prob-

lems3, thus complexifying the provision of

care and dental follow-up. Furthermore, pain

due to lack of care aggravates dental fear8,11.

The result of this vicious circle is that caries

prevalence increases correlatively with chil-

dren’s dental fear3.
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Individuals’ responses to stress factors can

be classified into three types: physiological,

behavioural, and cognitive responses. These

responses (i) are strongly interdependent; (ii)

are acquired by the individual; (iii) are main-

tained over time; and (iv) can be modified by

training. Thus cognitive and behavioural

techniques, sometimes associated with seda-

tive procedures, could increase care, improve

behaviour and cooperation, and mitigate den-

tal fear12,13. In France, these techniques have

not yet been fully developed, as the medico-

legal context only authorizes conscious seda-

tion for dental care in hospital settings

whereas over 95% of dentists are private

practitioners. This context makes access to

dental care for anxious patients even more

difficult, and this lack of appropriately-

adapted services may even increase the prev-

alence of dental anxiety. Action programmes

should be led to prevent dental anxiety disor-

ders in children14,15. However, while the

prevalence of dental anxiety in French adults

has been estimated at 14%16, there is no epi-

demiological data on dental anxiety in French

children, and it is not known whether this

population shows the same prevalence of

dental fear and anxiety as in other countries.

The international literature has not clearly

established whether early exposure to the

dental setting is beneficial to individuals, as at

least early-onset dental fear has been strongly

correlated to previous negative experience.

Although repeated sessions of invasive treat-

ment appear contraindicated for pre-school

children as they have not yet developed the

capacity to adapt to and interpret the situa-

tion, exposure to dental care in an adjusted

context seems to have positive effects on anx-

iety, and behaviour17,18. Understanding the

role of conditioning events and ⁄or personality

traits as drivers of child dental fear is pivotal

to the development of effective interven-

tions19.

This study is the first step in a health edu-

cation project for children aged 5–12 years.

The objectives were to evaluate the preva-

lence of dental anxiety in French children

and to analyse some of the factors potentially

influencing dental fear levels. More specifi-

cally, the influence of previous dental experi-

ence or education and the role of dental

status in dental fear were analysed. The rela-

tion between dental behaviour observed dur-

ing dental examination and expressed dental

fear was also studied.

Materials and methods

Participants

A total of 1303 children {681 boys and 622

girls aged 5–12 years [average: 8.12 years, SD:

1.42 years, IC 95% (8.10 ⁄8.25)]} studying in

22 schools in the Auvergne region (France)

took part in the study. They were all partici-

pants in a health education project called

‘learning to live together’. This project

received the approval of the local of the

French Ministry for Education ethics review

board. The schools were randomly selected

from the 1527 elementary schools registered

in the Puy-de-Dôme education area in order

to be nationally representative. School

randomization was stratified according to dif-

ferent criteria, such as geographical location,

urban or rural area, area with special funding

for education, schools enrolled in pedagogical

projects, private or state-run school system,

and number of classes in the school (only one,

two to five, and more than five classes)20,21.

Data collection

The study lasted seven months (January

2005–July 2005). Oral health indicators were

first noted during an interview with each

child. A clinical examination was then carried

out by a dental practitioner calibrated for the

study. These interviews and examinations

were conducted at the child’s pace, within

the framework of the school. Information on

the study had previously been given in the

classroom to all children and classes. Consent

for participation was obtained from the par-

ents. In the whole sample, we received only

four refusals.

Evaluation criteria

The clinical examinations were carried out

by eight pre-calibrated investigators21. The
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following variables were recorded: oral

hygiene (presence or absence of dental pla-

que), presence of decay on permanent teeth,

and presence of previous dental care.

The structured interview recorded the fol-

lowing variables:

(i) Dental fear level on a visual analogue

scale (DF-VAS) (0: no fear to 10: high

fear)15. Children were asked the question

‘If you were told you have to go and see

the dentist this evening after school, how

afraid would you feel?’

(ii) Self-perception of oral health using three

questions: (a) ‘Do you think you have

problems with your mouth?’ (no ⁄may-

be ⁄yes); (b) ‘Do you think you need to

go and see the dentist?’ (yes ⁄no ⁄don’t

know); (c) ‘Are you happy with your

mouth and your teeth?’ (mostly yes ⁄ -
mostly no ⁄don’t know).

(iii) Capacity to express pain gauged through

the response to the question ‘Usually,

when you feel bad or you hurt yourself,

do you go and tell somebody instead of

trying to handle it alone or keeping it to

yourself?’ (no ⁄yes ⁄don’t know).

(iv) Previous dental visits were recorded

(yes ⁄ no).

(v) Previous information received during the

course of the year prior to the study and

concerning teeth, dental health or dental

diseases, estimated as a (yes ⁄ no) assess-

ment.

(vi) Child behaviour during the examina-

tion and the interview was assessed on

the modified Venham’s scale for chil-

dren (0: completely relaxed and coop-

erative; 1: slightly uneasy; 2: tense; 3:

reluctant; 4: very disturbed; 5: out of

contact)22,23.

Data analysis

Data was collected and analysed on SPSS
� 11.5

software.

Dental fear score was split into three levels

according to DF-VAS scores: (DF-VAS 0–3: no

fear; DF-VAS 4–6: moderate fear; DF-VAS 7–

10: severe fear). A child was considered as

presenting dental fear if they registered a

score of at least 4.

The influence of age and gender on DF-

VAS score was evaluated by general linear

models, with dental fear score as dependent

factor and gender and age as fixed factors.

The influence of each of the following vari-

ables: self-evaluation of oral problems; opinion

on the need for a dental visit; satisfaction with

oral status; capacity to express pain; previous

dental visit; oral health education; presence of

dental plaque and ⁄or severe tooth caries

and ⁄or fillings; and Venham score on the DF-

VAS scale, was analysed by a series of GLM

procedures, with DA score as dependent fac-

tor, and the above variables plus age and gen-

der as fixed factors. Behaviour was analysed

by comparison of distributions between chil-

dren who had already visited a dentist and

those who had not, using the chi-squared test.

Results

The descriptive results are given in Table 1.

Dental fear. Mean dental fear score was

2.2 ± 2.5. A total of 986 children were scored

between 0–3 (75.7%); 218 (16.7%) were

scored between 4–6; and 99 were scored 7 or

higher (7.6%). Thus, 24.3% of the children

were considered as presenting dental fear.

Impact of age and gender on dental fear. Gener-

ally, DF-VAS score did not differ statistically

according to age or gender, although some

variation was apparent (Fig. 1).

Relation between oral health and dental fear. No

difference was found between children with

and without dental plaque, irrespective of age

or gender. On the other hand, children with

at least one case of severe decay were signifi-

cantly more anxious than those with healthy

teeth (F = 5, P = 0.01). The children with

fillings were significantly less anxious than

those without previous dental care (F = 3,

P < 0.05), irrespective of age or gender.

Impact of perceived oral health on dental fear.

(1) Need for dental visit (child’s opinion):

There was no variation in DF-VAS score

between the three groups (Yes ⁄No ⁄Don’t

know) (GLM, NS).
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(2) Self-perception of oral problems: There

was no variation in DF-VAS score between

the three groups (No ⁄ Maybe ⁄Yes) (GLM,

NS).

(3) Satisfaction with oral status: Children

who were happy with their mouth and

teeth were less anxious than those who

were not (F = 3, P < 0.05).

Impact of oral health education on dental fear.

There was no impact of dental information

on DF-VAS score.

Impact of capacity to express pain. Children who

were reluctant to express their pain were

more anxious than the others (F = 5,

P < 0.05), irrespective of age or gender.

Impact of previous dental visits on dental

fear. Children who had already had a dental

visit were less afraid than the others (F = 19,

P < 0.001) irrespective of age and gender

(Fig. 2).

Relation between behaviour and dental

fear. Totally relaxed and cooperative children

were showed significantly less dental anxiety

than children who were slightly uneasy dur-

ing the examination (F = 6, P < 0.05). Chil-

dren who had already seen a dentist

Table 1. Dental fear score according to variables

Variables

Dental fear score

n Mean SD

Previous dental visit
No 289 2.99 3.21
Yes 1014 1.94 2.28

Oral health education
No 676 2.10 2.60
Yes 596 2.19 2.46
Don’t know 31 3.29 2.78

Oral problem (child’s opinion)
No 611 1.87 2.38
Maybe 648 2.37 2.57
Yes 44 3.31 3.30

Need for dental visit (child’s opinion)
No 666 2.15 2.61
Yes 522 2.12 2.44
Don’t know 115 2.48 2.60

Satisfied with oral status (child’s assessment)
No 232 2.72 2.62
Yes 1056 2.12 2.54

Bacterial plaque
No 866 2.21 2.56
Yes 437 2.10 2.53

Severe tooth decay
No 1,085 2.14 2.54
Yes 218 2.64 2.65

Presence of dental filling
No 959 2.17 2.69
Yes 374 1.79 2.22

Capacity to express pain
No 209 2.35 2.70
Yes 1,069 2.15 2.53

Venham score
0 (total cooperation) 1,150 2.21 2.56
1 (partial cooperation) 153 3.55 3.32

Male

Female

Gender
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Age (years)

1.2
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Fig. 1. Dental fear score variability according to age and

gender.
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Fig. 2. Reported dental fear.
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presented a Venham score of 0 (97.9%, com-

pletely cooperative) more often than those

who had never seen a dentist before (90%,

completely cooperative) (chi-squared test,

P < 0.05).

Discussion

This is the first study to evaluate the preva-

lence of dental fear in a population of French

schoolchildren. The assessment tool used was

a dental anxiety visual analogue scale, since

none of the anxiety scales usually used, such

as the CFSS-DS (Children’s Fear Survey

Schedule–Dental Subscale) or the CDFP

(Children’s Dental Fear Picture test)3,24, have

yet been validated in their French-language

version. However, a structured interview

associated with the VAS can be used to study

factors of anxiety25. In this study, the exam-

inations were made by eight investigators.

All were pre-calibrated; however some

results could be affected by personal percep-

tion of investigator. Moreover, part of the

data was self-reported by children and this

could have introduced some errors. These

aspects encourage moderating the further

discussion.

In this study, 7.6% of children declared

severe fear of dental care and 16.7% declared

moderate fear. These results are slightly

higher than those previously reported in a

French adult population employing Corah’s

Dental Anxiety Scale16, but are consistent

with figures on the prevalence of dental anxi-

ety in children previously reported in numer-

ous other countries. Indeed, a review of

epidemiological data collected between 1987–

2006 reported that 3- to 18-year-old children

experienced dental fear and anxiety in 5.7%

(Denmark) to 19% (Norway) of cases, with a

pooled mean value of approximately 9%2.

Younger children appear to show a higher

prevalence of dental behaviour management

problems26 whereas the influence of age on

dental anxiety is not clearly established. Stud-

ies generally report more dental anxiety in

girls than in boys, as in the present survey.

Cultural considerations can explain this dif-

ference, as boys may feel that admitting to

fear or anxiety is not ‘manly’ behaviour27.

Moreover, the expression of dental fear and

anxiety may be influenced by level of cogni-

tive maturity and psychological state7. Our

results show that children who did not

express pain (which requires high-level cog-

nitive elaboration) had higher dental fear

scores than children who did. Similarly, chil-

dren who were unable to answer a question

(the ‘don’t know’ item) presented signifi-

cantly higher fear scores. It can thus be

expected that very young children as well as

children with mental deficiencies will present

more dental fear than children without this

cognitive immaturity or these developmental

difficulties. Indeed, in order for a person to be

able to cope with a dental examination or

treatment, certain factors must be united: the

person must be able to interpret and antici-

pate the situation, able to communicate and

develop a relationship of trust with the practi-

tioner, and able to manage any discomfort or

pain. All of these factors will also be influ-

enced by the person’s previous experience of

similar care. Moreover, reports have shown

that individuals who are nervous, vulnerable,

sensitive, and prone to worry are over seven

times more likely to develop dental fear in

childhood than individuals who were less

reactive to stress19. The likelihood of develop-

ing dental fear was also twice as high for

individuals who attributed good health to

health professionals rather than to their own

efforts.

Children have an unfavourable view of

dental care–an attitude conveyed by parents

and family and amplified by popular belief.

The information conventionally provided by

media, family, or school is either under-deliv-

ered or does not match children’s capacity for

understanding28,29. DF-VAS scores were

slightly different between children who stated

they had received information on oral health

and those who had not, as already shown in

other studies30. The information delivered

needs to be more specific27 and better-

adapted to childhood, such as a health educa-

tion project in a school environment.

In the absence of relevant information, this

study confirmed previous reports that

early-onset dental fear was related to poor

dental health19. Indeed, children presenting
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untreated caries or who thought they might

have a problem with their mouth showed sig-

nificantly higher dental anxious than those

who were free of carious lesions. Apprehen-

sion towards care on a tooth that hurts

increases fear8,31 As expected, once the care

is finished, children become less anxious30,32.

In this study, we also observed that anxiety

decreased in the presence of dental care. The

experience of a first visit to the dentist takes

the drama out of dentistry and puts into its

true context, away from any fanciful repre-

sentation. Their behaviour assessed on the

Venham scale was also better if they had

already experienced a dental visit. Moreover,

as previously reported, cooperative children

were less anxious29. However, this positive

impact of previous dental care on anxiety

should be moderated, and it would have been

interesting in this study to set out the condi-

tions of past dental exposure (age, context,

and progress of care) in order to determine

their impact on the subsequent level of anxi-

ety in young individuals4,5.

The first visit thus proves to be an impor-

tant factor, and seems to be predictive of

anxiety and thus of dental fear at subse-

quent visits8,33,34. The experience must be

outside an emergency context, as a negative

early medical experience is predictive of anx-

iety35. The international literature has not

clearly stated on an optimal age for being

exposed to dental care. In practice, the rec-

ommended age for the first dental visit

seems to vary among professionals38. Unfor-

tunately, the first visit is often motivated by

pain, caries or trauma39. With regards to car-

ies prevention, early assessments and evalua-

tions have been recommended40. However,

little attention is focused on the literature

regarding the impact of early intervention

on the prevention or the onset of dental fear

and anxiety in children. Some authors have

shown that children who had had visits

without invasive care developed less anxiety

than children who had experienced earlier

invasive care29. It is also necessary to imple-

ment psychological strategies for the first

visit with the aim of decreasing dental fear33.

Thereafter, dental fear decreases under regu-

lar follow-up7,8. The general trend is for

anxiety to decrease over successive visits.

Repetition of dental care sessions under

premix 50% N2O ⁄50% O2 in initially unco-

operative children proved to enhance coop-

eration, and the most important progress

occurred between the first and the second

session17. In contrast, a long interval without

a visit is predictive of anxiety29,31.

In conclusion, it seems that children as a

whole are not aware of dental problems, and

so insisting on the importance of oral health

does not produce conceptualization. They see

dentistry in a negative light. Children require

more appropriate information and do not

appear to assimilate the information usually

sent out. An oral health education project is

thus advocated, stressing the importance of a

first visit and follow-up8,35. An awareness

visit is recommended, targeting all the chil-

dren in their school context. This visit should

be targeted towards fostering a more positive

image of the dentist36 and informing and

educating the parents who play a role in den-

tal fear37. It seems that this first visit must be

as early as possible to have the best chance of

creating a child ⁄dentist ⁄ parent relation and to

clinically screen oral pathologies37,38. More-

over, regularity of follow-up must be effective

and facilitated.

What this paper adds
d This paper is the first article giving French epidemio-

logical data as regards dental fear in children.
d Demonstrates that the current type of information

given to French children does not affect dental fear.
d Demonstrates that prior exposure to the dental setting

can act positively to prevent dental fear in children.

Why this paper is important to paediatric dentists
d This paper has implications for the provision of inter-

ventions to reduce dental fear in children.
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