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Individual changes in dental fear among children and parents:
A longitudinal study

ANNI LUOTO!, MIMMI TOLVANEN"?, KARI RANTAVUORI?, VESA POHJOLA*,
LINNEA KARLSSON>® & SATU LAHTI!

' Department of Community Dentistry, Institute of Dentistry, University of Turku, Turku, Finland, *FinnBrain study
group, Institute of Clinical Medicine, University of Turku, Turku, Finland, >Department of Orthodontics, Institute of
Dentistry, University of Helsinki, Helsinki, Finland, *Department of Community Dentistry, Institute of Dentistry,
University of Oulu, Oulu, Finland, > Turku University Hospital, Department of Child Psychiatry, Turku, Finland, and
®National Institute for Health and Welfare, Department of Mental Health and Substance Abuse Services, Helsinki,
Finland

Abstract

Objective. The aim was to study longitudinal changes in dental fear among children and one of their parents separately for
girls, boys, mothers and fathers over a 3.5-year period. Materials and methods. 11-12-year-old children in Pori, Finland
(n=1691) and one of their parents were invited to participate in this longitudinal study. Dental fear was measured in 2001,
2003 and 2005 when the children were 11-12, 13-14 and 15-16-years-old, respectively. The participants were asked if they
were afraid of dental care (1 = ‘not afraid’, 2 = ‘slightly afraid’, 3 = ‘afraid to some degree’, 4 = ‘quite afraid’, 5 = ‘very afraid’ and
6 = ‘I don’t know’). The participants’ gender was also registered. Mean values of the change scores were studied. Prevalence
and incidence of dental fear and changes in dichotomized dental fear (responses 4-5 = high dental fear and responses 1-3 = low
dental fear) were studied using cross-tabulations and Cochran’s Q test. Results. Overall, the prevalence of dental fear slightly
increased and female preponderance in dental fear became more evident during the follow-up. Of the mothers and children
with high dental fear at the baseline, 24% and 56%, respectively, reported not to be fearful at the end of the follow-up.
Conclusions. Dental fear seems to be more stable in adulthood than in childhood. Thus, it might be better to intervene in
dental fear during childhood rather than during adulthood.
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Introduction 12-45% [8-11] depending on population, age of the
respondents and measure used. Younger age groups

The prevalence of 5-18-year-olds’ self-reported are reported to have more dental fear and more often

dental fear has been reported to vary from 7.1-
19.5% [1-5] depending on the age of the children,
study design, methods used and measures of dental
fear. Younger children are reported to be more fearful
and more often fearful than older children [1,5,6];
however, Rantavuori et al. [7] have found opposite
results. In their study, 21-36% of 3-15-year-old
Finnish children reported feeling dental fear, dental
fear being more frequent among 12—15-year-olds than
3-9-year-olds [7].

In nationally representative studies, the prevalence
of adults’ dental fear has been reported to vary between

dental fear compared to older age groups [11]. In a
Finnish nationally representative study, 5-19% of
30-year-olds and older reported dental fear, dental
fear being higher among the younger age groups [8].

Gender is evidently associated with dental fear
among children [2,3,7,12], adolescents [11,13,14]
and adults [8,11,15-17], with females being more
likely to report dental fear than males. In a Finnish
cross-sectional study [2], the gender differences in
dental fear started to show during the teenage years:
15-year-old girls were more likely to report dental fear
than boys, but gender differences were not found at
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younger ages. However, among over 65-year-old
Finns, no gender differences in dental fear were
observed [8].

Most reports on children’s self-reported dental fear
are from cross-sectional studies [1-7], whereas only
few longitudinal studies of changes in children’s self-
reported dental fear have been published [18,19],
particularly on under 16-year-old children [20]. No
clear trends in the changes in dental fear have been
observed, rather it seems to fluctuate: in longitudinal
studies, self-reported dental fear has been reported to
increase between the ages of 9-12 years [20] and
to decrease in late adolescence between the ages of
15—18 years [18]. In longitudinal studies where parent-
reported measures (which have been shown to be
biased [21,22]) were used, children’s dental fear
increased between the ages of 5-9 years [23] but
also decreased between the ages of 5-8 and 10—13 years
[24]. In young adults, dental fear has been reported to
increase between the ages of 18-26 years [25] and
18—-24-year-olds have reported being more likely to
become dentally fearful than older people, with a
5-year incidence of 12.2% [26]. Over time, among
middle-aged to elderly women, dental fear has been
reported to decrease [27]: over 65-year-olds have been
reported to be less likely to become dentally fearful than
younger women, with a 5-year incidence of 1.7% [26].

Gender has been reported to be associated with
dental fear also in longitudinal studies. Females are
reported to be more likely to be fearful than males
[18,19,23-26,28]. Boys’ dental fear has been reported
to decrease between the ages of 5-8 and 10-13 years,
but, for girls, the decrease in dental fear was not
statistically significant [24]. To our knowledge, the
incidence of dental fear has been reported separately
for females and males only in one longitudinal dataset
of 18-26-year-olds [25,28]. The incidence of dental
fear between the ages of 18-26 has been reported to be
16.5%, while among males and females the rates
were 14.7% and 18.4%, respectively [28]. To our
knowledge, no longitudinal studies have reported the
incidence of dental fear separately for girls, boys,
mothers and fathers.

The aim was to study the longitudinal changes in
dental fear and incidences of dental fear among
children and their parents separately for girls, boys,
mothers and fathers over a 3.5-year period.

Materials and methods
Study group

The study group consisted of all 11-12-year-old
children in the Finnish city of Pori (z = 1691) and
one of their parents, all of whom were invited to
participate in this survey (except for mentally disabled
and handicapped children attending special schools,
who were excluded from the study group). This study
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was part of a randomized clinical trial for controlling
caries, which also included an oral health promotion
program. For details about the clinical trial, see
Hausen et al. [29] and about the health promotion
program, see Tolvanen et al. [30].

This study used a longitudinal design where the
children’s and one of their parents’ dental fears were
measured using a questionnaire. Dental fear was
measured at three time points: in 2001 when the
children were 11-12 years old, in 2003 when the
children were 13-14 years old and in 2005 when
the children were 15-16 years old. The mean age
of the parents was 40 years. A description of the
participants at different phases of the study is pre-
sented in Figure 1. Altogether, 1181 eligible children
and 616 eligible parents were included in the analyses.
Of the children, 52% were girls and, of the parents,
95% were mothers.

Questionnaires

The children and the parents answered the question-
naire independently of each other: oral health
personnel administered the questionnaires for the
children at school and the parents filled in the
questionnaire at home. The parents’ questionnaire
was returned to the school in a sealed envelope.
Dental fear was measured using a single-item ques-
tion with Likert-like 5-point response categories. The
children and their parents were asked if they were
afraid of dental care (‘Are you afraid of dental care?’).
The Likert-like response alternatives were: 1 = ‘not
afraid’, 2 =’slightly afraid’, 3 = ‘afraid to some degree’,
4 = ‘quite afraid’, 5 = ‘very afraid’ and 6 =’I don’t
know’. Details of the procedures used in the baseline
survey have been reported previously [31] and in the
follow-up surveys the procedures used were similar.

Children Parents

Original [ 6q1 1691
sample

T sa V\‘ 168"
2001 1638 1523

v\; 178! ‘\b 296"
2003 1460 1207

T oos LT
2005 1362 990

"\‘ 1812 TR ae

Study 1181 616

"Lost or questionnaire unproperly filled
2| do not know-answers to fear questions
3 do not know-answers or not the same parent every year

Figure 1. Description of participants at different phases of the
study.
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Table I. Mean (95% CI) of changes in dental fear and the percentages of those whose dental fear changed for two or more points in 2001-2003.

2001-2003 Mean 95% CI Decreased, % (n) Increased, % (n) Stable, % (n)
Boy —0.17 —0.25- —0.09 8 (44) 3 (17) 89 (503)
Girl —0.01 —0.09-0.08 7 (43) 6 (37) 87 (537)
Mother 0.06 0.00-0.12 2 (13) 4 (22) 94 (551)
Father -0.03 ~0.30-0.23 3 (1) 0 97 (29)

Statistical analyses

The changes in dental fear were analyzed in three
ways separately for girls and boys and for mothers and
fathers. First, the mean change scores with 95% CI
were calculated, negative values indicating decreasing
dental fear. Second, the percentages of subjects with
increased, stable or decreased dental fear were calcu-
lated. A difference of two or more points on the scale
of dental fear was considered a change. Third, the
responses to the fear question were dichotomized to
indicate clinical cases of dental fear.

Those responding ‘quite afraid’ or ‘very afraid’ were
considered to have high dental fear and those
responding ‘not afraid’, ‘slightly afraid’ or ‘afraid to
some degree’ were considered to have low dental fear.
Those responding ‘I don’t know’ were omitted from
the analyses. In previous analyses of the same data
[21], dental fear was categorized besides this cut-off
point also with a lower cut-off point (very afraid, quite
afraid or afraid to some degree vs. slightly afraid, not
afraid) and the sensitivity analyses (data not shown)
showed that the results were not conditional on the
cut-off point used in the categorization. Thus, in this
study, dental fear was categorized according to the
more stringent cut-off point (high dental fear).

Prevalence and incidence of dental fear were
studied using cross-tabulations. The statistical signif-
icance of the change in dichotomized dental fear was
studied using Cochran’s Q test across time points.
Data management and analyses were conducted using
SPSS version 21.0. The Ethics Committee of the
Northern Ostrobothnia Hospital District and the
City of Pori gave their approval for the study.

Results

The level of dental fear was stable among a majority of
the children and the parents throughout the study

(Tables I and II). Between the years 2001-2003, the
children’s dental fear tended to decrease more among
the boys than among the girls (Table I). Between
2003-2005, the children’s dental fear tended to
increase more among the girls than among the boys
(Table II).

The prevalence of the children’s high dental fear
increased slightly from 11% to 13% during the follow-
up (p < 0.001). Among the girls, the prevalence of
high dental fear increased during the follow-up
(p=0.001), being 13%, 13% and 18% when the girls
were 11-12, 13-14 and 15-16 years old, respectively.
The incidence of the girls’ high dental fear was 8%
between 2001-2003 and 11% between 2003—-2005.
Of all responding girls, 5% had high dental fear
throughout the study (Figure 2). Among the boys,
the prevalence of high dental fear temporarily
dropped during the follow-up (p = 0.008), being
8%, 5% and 8% when the boys were 11-12,
13-14 and 15-16 years old, respectively. The inci-
dence of the boys’ high dental fear was 3% between
2001-2003 and 6% between 2003-2005. Of all
responding boys, 2% had high dental fear throughout
the study (Figure 2).

Among the mothers, the prevalence of high dental
fear fluctuated during the follow-up (p = 0.043,
Cochran’s Q test): in 2001, 2003 and 2005, the
prevalence was 18%, 22% and 20%, respectively.
The incidence of the mothers’ high dental fear was
8% between 2001-2003 and 5% between 2003-2005.
Of all responding mothers, 13% had high dental fear
throughout the study (Figure 3). Among the fathers
(n = 30), the prevalence of high dental fear in 2001,
2003 and 2005 was 7%, 17% and 10%, respectively.
The change in high dental fear was not statistically
significant (p = 0.174). The incidence of the fathers’
high dental fear was 11% between 2001-2003 and 4%
between 2003-2005. Of all responding fathers, 7%
had high dental fear throughout the study (Figure 3).

Table II. Mean (95% CI) of changes in dental fear and the percentages of those whose dental fear changed for two or more points in

2003-2005.

2003-2005 Mean 95% CI Decreased, % (n) Increased, % (n) Stable, % (n)
Boy 0.12 0.04-0.21 3 (16) 6 (35) 91 (513)
Girl 0.21 0.12-0.30 4 (23) 10 (65) 86 (529)
Mother —0.04 —0.04-0.23 4 (24) 3 (17) 93 (545)
Father ~0.07 —0.47-0.34 3 (1) 3 (1) 94 (28)
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Figure 2. Numbers and percentages of the high-dental-fear (H)
and low-dental-fear (L) children (z = 1181) separately for girls
(n = 617) and boys (n = 564).

Of the children who initially reported high dental
fear in 2001, over half (56% of the children; 51% of
the girls and 64% of the boys) reported low fear or no
fear at all at the end of the follow-up (Figure 2). Of the
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Figure 3. Numbers and percentages of the high-dental-fear (H)
and low-dental-fear (L) parents (n = 616) separately for mothers
(n = 586) and fathers (n = 30).
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parents who initially reported high dental fear in 2001,
24% of the mothers and none of the fathers reported
low fear or no fear at all at the end of the follow-up
(Figure 3).

Discussion

Approximately one fifth of the children and one fourth
of the parents reported high dental fear at some point
of the study. Among the boys and the mothers, the
prevalence of high dental fear did not seem to increase
but rather fluctuated. Among the girls, the prevalence
of high dental fear increased between the ages of
11-16 years. The incidence of the children’s high
dental fear was higher towards the end of the study
period, when the children were 15-16 years old.

These results are in accordance with previous
results [28] where the incidence of dental fear among
18-26-year-old females was higher than the incidence
among males. However, the participants in the pre-
vious study [28] were older than in our study. For
boys, these results are in accordance with previous
results [24] where dental fear decreased between the
ages of 5-8 and 10-13 years. However, in the previous
study [24], change in dental fear occurred only among
boys and no incidences were reported.

The level of dental fear was stable among a majority
of the participants. However, of the children who
initially reported high dental fear in 2001, fewer
than half (44%) still reported high dental fear at the
end of the follow-up, whereas of the parents who
initially reported high dental fear in 2001, 76% of
the mothers and all of the fathers reported high dental
fear at the end of the follow-up.

As suggested in previous longitudinal studies
[18,19,23-26,28], dental fear is associated with gen-
der. High dental fear was almost twice more prevalent
among girls and women than among boys and men.
The difference in the percentages of participants
reporting high dental fear between the genders started
to show in this study earlier in adolescence than in a
previous Finnish study [2]. The female preponder-
ance in high dental fear became more evident as the
follow-up proceeded from early adolescence to mid-
dle adolescence. This suggests that girls seem to be
more vulnerable to developing high dental fear. The
differences between the genders could also be partly
due to social constructions [32] resulting in a
response bias as fearfulness might be more acceptable
for girls than for boys. In addition, hormones may play
a role in the gender difference, as suggested in a
previous follow-up study among pregnant families
[33]. During pregnancy, dental fear of fathers
increased, but mothers reported a temporary decrease
in dental fear during late pregnancy—possibly due to
pregnancy-related hormonal changes [33]. Further-
more, using hormone therapy in peri-menopausal and
post-menopausal women has been reported to be
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associated with anxiety disorders [34]. However, pos-
sible hormonal mechanisms behind these differences
are not within the scope of this study and require
further research.

The strengths of the study are the longitudinal data
consisting of a large representative population and the
fact that dental fear of children and their parents was
measured independently of each other. It could be
argued that dentally fearful are more likely to drop out
but in this study the drop out of dentally fearful is
unlikely as the questionnaires were administered in
non-dental settings. However, the overall response
rates each year of this study were good, being
93-98% for children and 78-90% for parents. The
weakness of the study is that we did not originally
require the answering parent to be the same at every
time point. Moreover, the fathers were in a minority
among the answering parents because we did not
require both parents to answer the questionnaire.
Thus, the results concerning the fathers must be
interpreted with particular caution. All dental fear
measurements have their limitations and there is no
golden standard for measuring dental fear [35,36].
The number of dental fear questions included was
limited due to the large number of questions included
in the randomized clinical trial [29]. Dental fear was
measured using a single-item question with Likert-
like 5-point response categories. One question with a
3-5-point scale has been found to be valid in
measuring dental fear [35,37].

According to this study, the percentage of those
reporting high dental fear was more likely to decrease
among 11-16-year-old children than among adults.
Unpleasant experiences of dental treatment at a
young age have been suggested to have a long-lasting
effect on people with particular vulnerabilities in
personality, for example, a tendency toward strong
negative emotions and a tendency to be easily stressed
[19]. Thus, for example, from the clinical point of
view, it might be important to invest in increasing
children’s coping skills and control in dental situa-
tions. In clinical settings, it is important to take
account of girls’ higher risk for developing high dental
fear in early adolescence. Furthermore, dental
fear seems to be more stable in adulthood than in
childhood. Thus, it might be better to intervene in
dental fear during childhood rather than during
adulthood.

Acknowledgements

The Finnish Dental Society of Apollonia supported
this study.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are responsible
for the content and writing of the paper.

References

(1]
(2]

(3]

4

—

(5]

[6

—_

(7

—

[8

[t}

[9

—

(10]

(11]

(12]

[13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

Milgrom P, Mancl L, King B, Weinstein P. Origins of
childhood dental fear. Behav Res Ther 1995;33:313-19.
Rantavuori K, Lahti S, Tolvanen M, Seppi L, Hausen H.
Factors associated with different measures of dental fear
among children at different ages. ] Dent Child 2009;76:13-19.
Taani D, El-Qaderi S, Abu Alhaija E. Dental anxiety in
children and its relationship to dental caries and gingival
condition. Int J Dent Hyg 2005;3:83-7.

Bergius M, Berggren U, Bogdanov O, Hakeberg M. Dental
anxiety among adolescents in St. Petersburg, Russia. Eur J
Oral Sci 1997;105:117-22.

Raadal M, Milgrom P, Weinstein P, Mancl L, Cauce A. The
prevalence of dental anxiety in children from low-income
families and its relationship to personality traits. ] Dent Res
1995;74:1439-43.

Wogelius P, Poulsen S, Serensen T. Prevalence of dental
anxiety and behavior management problems among six to
eight years old Danish children. Acta Odontol Scand 2003;61:
178-83.

Rantavuori K, Lahti S, Hausen H, Seppd L, Kérkkidinen S.
Dental fear and oral health and family characteristics of
Finnish Children. Acta Odontol Scand 2004;62:207—-13.
Lahti S, Vehkalahti M, Nordblad A, Hausen Dental fear
among population aged 30 years and older in Finland. Acta
Odontol Scand 2007;65:97-102.

Armfield J, Slade G, Spencer A. Are people with dental fear
under-represented in oral epidemiological surveys? Soc
Psychiatry Psychiatr Epidemiol 2009;44:495-500.

Nicolas E, Collado V, Faulks D, Bullier B, Hennequin M.
A national cross—sectional survey of dental anxiety in the
French adult population. BMC Oral Health 2007;7:12.
Humphris G, Crawford JR, Hill K, Gilbert A, Freeman R. UK
population norms for the modified dental anxiety scale with
percentile calculator: adult dental health survey 2009 results.
BMC Oral Health 2013;13:29.

Luoto A, Lahti S, Nevanperd T, Tolvanen M, Locker D.
Oral-health-related quality of life among children with and
without dental fear. Int J Paediatr Dent 2009;19:115-20.
Vika M, Skaret E, Raadal M, Ost L, Kvale G. Fear of blood
injury and injections, and its relationship to dental anxiety and
probability of avoiding dental treatment among 18-year olds in
Norway. Int J Paediatr Dent 2008;18:163-9.

Ray J, Boman L, Berggren U, Lichenstein P, Broberg A.
Heritability of dental fear. J Dent Res 2010;89:297-301.
Pohjola V, Mattila A, Joukamaa M, Lahti S. Anxiety and
depressive disorders and dental fear among adults in Finland.
Eur J Oral Sci 2011;119:55-60.

Ragnarsson B, Arnlaugsson S, Karlsson K, Magnusson T,
Arnarson B. Dental anxiety in Iceland: an epidemiological
postal survey. Acta Odontol Scand 2003;61:283-8.

Schuller A, Willumsen T, Holst D. Are there differences in
oral health and oral health behavior between individuals with
high and low dental fear. Community Dent Oral Epidemiol
2003;31:116-21.

Thomson W, Poulton R, Kruger E, Davies S, Brown R,
Silva P. Changes in self-reported dental anxiety in New
Zealand adolescents from ages 15-18 years. ] Dent Res
1997;76:1287-91.

Thomson W, Broadbent J, Locker D, Poulton R. Trajectories
of dental anxiety in a birth cohort. Community Dent Oral
Epidemiol 2009;37:209-19.

Murray P, Liddel A, Donohue J. A longitudinal study of the
contribution of dental experience to dental anxiety in children
between 9 and 12 years of age. ] Behav Med 1989;12:309-20.
Luoto A, Tolvanen M, Rantavuori K, Pohjola V, Lahti S. Can
parents and children evaluate each other’s dental fear? Eur |
Oral Sci 2010;118:254-8.


http://www.ncbi.nlm.nih.gov/pubmed/7726808?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7726808?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19341574?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19341574?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16451387?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16451387?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16451387?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9151063?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9151063?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7560397?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7560397?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7560397?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12868693?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12868693?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12868693?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15513417?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15513417?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17453427?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17453427?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18974907?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18974907?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17927808?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17927808?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19709436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19709436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19709436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19250394?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19250394?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18328048?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18328048?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18328048?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18328048?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20075372?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21244512?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21244512?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14763780?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14763780?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12641592?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12641592?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12641592?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9168862?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9168862?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19508269?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19508269?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2634106?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2634106?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/2634106?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20572858?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20572858?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20572858?dopt=Abstract

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Gustafsson A, Arnrup K, Broberg AG, Bodin L, Berggren U.
Child dental fear as measured with the Dental Subscale of the
Children’s Fear Survey Schedule: the impact of referral status
and type of informant (child versus parent). Community Dent
Oral Epidemiol 2010;38:256-66.

Tickle M, Jones C, Buchannan K, Milsom K, Blinkhorn A,
Humphris G. A prospective study of dental anxiety in a cohort
of children followed from 5 to 9 years of age. Int ] Paed Dent
2009;19:225-32.

Klaassen M, Veerkamp ], Hoogstraten J. Changes in chil-
dren’s dental fear: a longitudinal study. Eur Arch Paediatr
Dent 2008;9:29-35.

Thomson W, Locker D, Poulton R. Incidence of dental
anxiety in young adults in relation to dental treatment expe-
rience. Community Dent Oral Epidemiol 2002;28:289-94.
Maggirias J, Locker D. Five-year incidence of dental anxiety
in an adult population. Community Dent Health 2002;19:
173-9.

Higglin  C, Hakeberg M, Hillstrom T, Berggren U,
Larsson I, Waern M, et al. Dental anxiety in relation to
mental health and personality factors. A longitudinal study
of middle-aged and elderly women. Eur J Oral Sci 2001;109:
27-33.

Locker D, Thomson WM, Poulton R. Psychological disorder,
conditioning experiences, and the onset of dental anxiety in
early adulthood. J Dent Res 2001;80:1588-92.

Hausen H, Seppd L, Poutanen R, Niinimaa A, Lahti S,
Kirkkiinen S, et al. Noninvasive control of dental caries in
children with active initial lesions. A randomized clinical trial.
Caries Res 2007;41:384-91.

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

Individual changes in dental fear 947
Tolvanen M, Lahti S, Poutanen R, Seppid L, Pohjola V,
Hausen H. Changes in children’s oral health-related behavior,
knowledge and attitudes during 3.4-yr randomized clinical
trial and oral health-promotion program. Eur J Oral Sci 2009;
117:390-7.

Poutanen R, Lahti S, Hausen H. Oral health-related knowl-
edge, attitudes, and beliefs among 11- to 12- year-old Finnish
schoolchildren with different oral health behaviors. Acta
Odontol Scand 2005;63:10-16.

Howard J, Hollander J. Gendered situations, gendered selves:
a gender lens on social psychology. Newbury Park: Sage
Publications; 1997.

Tolvanen M, Hagqvist O, Luoto A, Rantavuori K,
Karlsson L, Karlsson H, et al. Changes over time in adult
dental fear and correlation to depression and anxiety; a cohort
study of pregnant mothers and fathers. Eur J Oral Sci 2013;
121:264-9.

Toffol E, Heikinheimo O, Partonen T. Associations between
psychosocial well-being, mental health, and hormone therapy
in perimenopausal and postmenopausal women: result of two
population—based studies. Menopause 2013;20:667—76.
Locker D, Shapiro D, Liddell A. Who is dentally anxious?
Concordance between measures of dental anxiety. Commu-
nity Dent Oral Epidemiol 1996;24:346-50.

Armfield J. A comparison of three continuous scales used to
determine the prevalence of clinically significant dental fear.
Community Dent Oral Epidemiol 2011;39:554-63.
Viinikangas S, Lahti S, Yuan S, Pietild I, Freeman R,
Humphris G. Evaluating a single dental anxiety question in
Finnish adults. Acta Odontol Scand 2007;65:236—40.


http://www.ncbi.nlm.nih.gov/pubmed/20074292?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20074292?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20074292?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20074292?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19486376?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19486376?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18328246?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18328246?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18328246?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12269464?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12269464?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11330931?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11330931?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11330931?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11499519?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11499519?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11499519?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17713339?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17713339?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19627350?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19627350?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19627350?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19627350?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16095056?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16095056?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16095056?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23659260?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23659260?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23659260?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23277355?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23277355?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23277355?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23277355?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8954222?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8954222?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21732958?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21732958?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17762987?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17762987?dopt=Abstract

	Abstract
	Introduction
	Materials and methods
	Study group
	Questionnaires
	Statistical analyses

	Results
	Discussion
	Acknowledgements
	Declaration of interest
	References

