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Abstract In a demographic survey, 300 residents of a
German city were questioned to determine the prevalence
of dental anxiety. The correlation between the amount of
dental anxiety and the age, sex, and education of the
subjects was examined and the reasons for avoiding
dentist’s appointments, the duration of this avoidance,
and what the subjects desire from future dental treatment.
The Hierarchical Anxiety Questionnaire (HAQ) was used
to measure the amount of dental anxiety. The average level
of anxiety was 28.8+10.1 according to the HAQ. Young
people were more afraid than older people (p=0.007), and
women were more anxious than men (p=0.004). Of the
women, 72% go to the dentist regularly, but only 60% of
the men do (p=0.020). A painful experience while
receiving dental treatment was given by 67% as the main
reason for their dental anxiety, followed by a fear of
needles (35%). The people wished for the most accurate
information available about the dental treatment they
receive (69%), followed by a compassionate dentist
(62%), and treatment that is free of pain (62%). Of the
people, 11% [95% CI: (7.5%; 14.5%)] suffer from dental
phobia. All dental phobics were able to state the cause of
their fear and more urgently wished for help from the
dentist in overcoming their anxiety than the non-phobics
(»p=0.030). To satisfy the needs of the phobic patients, it
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appears necessary to screen the phobics out of the group of
all patients and then offer them adequate therapy, or refer
these patients to specialised treatment centres.

Keywords Dental anxiety/phobia - Prevalence -
Hierarchical anxiety questionnaire

Introduction

Fear of dental treatment is widespread among the populace
and appears in varying degrees [2, 27]. The terms “dental
anxiety” and “dental phobia” are not used uniformly in the
relevant literature, and the border between them is blurred.
We, therefore, differentiate between dental anxiety and
pathological dental phobia, which are defined in the
following:

Dental anxiety is the term used to apply to all
psychological and physiological variations of a more or
less strong but not pathological feeling of fear in
conjunction with a dentist’s appointment or stimuli relating
to dental treatment.

Pathological dental phobia is characterised by the
avoidance of dental treatment in addition to a high level
of anxiety [23, 38]. Dental phobia can be classified as a
specific phobia according to DSM IV because it demon-
strates the following characteristics [1]:

— The person is in constant fear of the described stimulus.

— At some time in the course of the disorder, a
confrontation with the specific stimulus triggers an
almost immediate, unpreventable fear reaction.

— The triggering stimulus is usually avoided.

— The person’s daily routine is greatly affected by the
anxiety or pattern of avoidance.

— The person with the disorder realises that the fear is
exaggerated and unreasonable.

At a dentist’s office, both normal fear and dental phobia
are omnipresent and have very significant influence on the
dental treatment provided and on the practising dentist [16,
17, 25, 44]. Anxiety before a dentist’s appointment and the



resulting inability to provide the patient with preventive
care is one of the largest obstacles on the way to achieving
ideal dental health [19].

The English dental anxiety scale (DAS) according to
Corah [8, 9] is the anxiety scale most commonly used
internationally in dental medicine. A disadvantage of the
DAS, however, is that no additional information is supplied
regarding what the patient specifically fears. This has lead
to the development of a number of additional question-
naires for detailed diagnostics of dental anxiety. One
example of these questionnaires is the Hierarchical Anxiety
Questionnaire (HAQ) according to Johren, which is widely
used in the German-speaking world. The HAQ has already
been validated in the past in comparison with the DAS: a
high correlation between the HAQ and the DAS could be
demonstrated using the Spearman’s correlation coefficient
(r=0.88, p<0.01) [20].

Previous studies of dental anxiety give reason to
conclude that not all social groups fear dental treatment
equally. The age and sex, and the social status, can affect
the level of anxiety: younger people are more afraid of
dental treatment than older people [10]. Women questioned
in previous studies stated higher levels of anxiety than men
[7, 8, 18, 41]. In terms of education, there is evidence that
suggests there is a correlation between the socio-economic
environment and the level of fear of dental treatment [20,
33, 36]. Fear of dental treatment can have many different
causes: a traumatic experience in connection with dental
treatment is the main reason for the emergence of fear of
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dental treatment and its development into a pathological
form of fear [26]. The family environment (in the sense of
the theory of model learning) and stories told by people in
their social environment are considered to have an
influence on the emergence of fear and its development
into the varying degrees of dental anxiety [24]. The
Preparedness Theory in which a biological disposition of
the affected person causes the person to react earlier with
fear in certain situations than other individuals explains
why some patients cannot state why they are afraid [28,
32]. According to the data, the prevalence of dental anxiety
depends on ethnological factors [14, 37] and the prevalence
of persons with high levels of dental anxiety varies between
4% [18,39] and over 20% [5, 11, 16, 39], with most studies
reporting values below 10% [11-13, 34].

The prevalence of dental anxiety and phobia in Germany
has barely been studied. Only three surveys have been
conducted with patients while at the dentist to receive
dental treatment, and these surveys show that approxi-
mately 10% of the population suffers from dental phobia
and only go to the dentist to get treatment when the pain
becomes unbearable [3, 25, 30]. These studies are not
representative of the general population because people
suffering from dental phobia, who are characterised by
their avoidance of situations involving dental treatment if
possible, are not taken into account. It is estimated that 7—
10% of the German population do not go to the dentist and
that 75% of all cases of dental disease are concentrated in
25% of the population [4].

Table 1 Hierarchical Anxiety Questionnaire (HAQ) (with the distribution of answers)

Relaxed Nervous Tense Anxious Nauseous

from anxiety
How do you feel when you imagine you have to go to the dentist 46.33, n=139 32.00, =96 10.67, =32 7.67, n=23  3.33, n=10
tomorrow?
You are sitting in the waiting room and are waiting to be called. How 40.33, n=121 27.00, =81 20.67, n=62 7.67, n=23  4.33, n=13
do you feel?
Imagine you are entering the room where treatment will be provided 38.67, n=116 25.33, n=76 20.67, n=62 8.00, n=24  7.33, n=22
and you can smell the typical odours.
You are lying in the dentist’s chair and the dentist enters the room. 35.67, n=107 26.67, n=80 21.67, n=65 8.67, n=26  7.33, n=22
You and your dentist are looking at the X-rays and discussing what 45.00, n=135 29.00, n=87 16.70, n=50 6.67, n=20  2.67, n=8
work needs to be done.
How do you feel when your dentist tells you that he or she will now 34.00, n=102 27.67, n=83 22.33, n=67 12.00, =36  4.00, n=12
clean the tartar off your teeth?
The dentist tells you that you have a cavity and that he or she will 16.00, =48 26.00, n=78 29.00, n=87 21.67, n=65  7.33, n=22
now treat it.
The dentist changes the position of your chair and prepares an 14.67, n=44 23.33, n=70 31.00, n=93 20.33, n=61 10.67, n=32
injection.
Imagine you hear the typical sound of a dentist’s drill. How do you 7.67, n=23 18.67, n=56 31.67, n=95 27.67, n=83 14.33, n=43

feel?

The dentist tells you that the cavity is too deep and the tooth must be 5.33, n=16

removed.

One of your wisdom teeth is to be removed; the injection has already 6.33, n=19

been given. The dentist picks up the scalpel.

10.00, n=30 28.33, n=85 33.33, n=100 23.00, n=69

8.00, n=24 22.00, n=66 33.67, n=101 30.00, n=90

Please take your time and imagine you are in the situations described above, and then place an “X” in the box of the questionnaire

corresponding to how you feel
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Aim

This survey is the first representative survey in terms of
sex, age, and education level to provide data on the
prevalence of dental anxiety and dental phobia in the
German population. In addition, the survey also examined
the reasons for the anxiety and the avoidance of dental
treatment and the expectations of the sample pool in terms
of receiving the best possible dental treatment.

Materials and methods

The demographic survey was performed by an independent
marketing research institute (Equipe Marktforschung Bo-
chum) by conducting 300 standardised interviews in October
2003 in the pedestrian zone in Bochum, Germany. When the
sample size is 300, a two-sided 95% confidence interval for a
single proportion using the large-sample normal approxi-
mation will extend 0.034 from the observed proportion for
an expected proportion of 0.1. The pedestrians were selected
to reflect the population structure in terms of sex, age, and
education according to the most recent data available from the
“Statistisches Bundesamtes” (German National Bureau of
Economic Research). Four levels consisting of no leaving
certificate, general secondary school certificate (Hauptschule),
modern secondary school certificate (Realschule), and senior
secondary school certificate (Abitur) were created to specify
the level of education.

To avoid shocking pedestrians with high levels of
anxiety and exposing their fear, the interview was initiated
very gently. During the 15-min interview, a standardised
questionnaire containing the following five sections was
filled out by all 300 subjects:

1) Duration of avoidance of dental treatment, reasons for
avoidance

2) Hierarchical Anxiety Questionnaire

3) Wishes relating to optimal dental treatment

4) Reasons for the anxiety. In this case multiple responses
were permitted.

The HAQ consists of 11 questions and contains six
treatment situations representing the situations that most
often trigger anxiety when treating a patient [15]. These 11
questions can be responded to with one of five different
levels of anxiety resulting in a minimum score of 11 and a
maximum score of 55 points (see Table 1). The patients are
divided into three groups:

Group 1 low level of anxiety to 30 points
Group 2 medium level of anxiety from 31 to 38 points
Group 3 high level of anxiety > 38 points" "

A diagnosis of dental phobia is given for an anxiety
score of over 38 points in conjunction with simultaneous
anamnestic avoidance of dental treatment for more than
2 years [20, 22].

To determine the reasons for the fear of dental treatment,
the pedestrians should answer the question “How did your
fear of the dentist arise?”. Possible answers were given:
“One or both parents are afraid of going to the dentist”, due
to “Treatment received from an orthodontist”, “Painful
experiences during an appointment at the dentist”, “Fear of
needles”, “Fear of doctors”, “Unknown”, “Other”. If the
subjects stated in the HAQ, that they have no fear, the
expected answer was “No reason”.

If the avoidance of dental treatment was proven, the
pedestrian had to answer the question: “Why don’t you go
to the dentist regularly?”. Possible answers were: “Lack of
time”, “Fear”, “Relocated”, “Cost/Money”, “Others”.

The following two questions were formulated with
possible answers provided to determine what the pedes-
trians desired from optimal dental treatment. The pedes-
trians should select from the five qualities “always”,
“usually”, “often”, “seldom” and “never” in response to
each of the suggestions:

“How would you like your dentist to react to your
nervousness/anxiety?”

a) He/she should talk to me about my anxiety.

b) He/she should help me stay calm and relaxed.

¢) He/she should take breaks.

d) Precise information on the length, type, and overall
duration of the treatment.

e) The dentist should treat me without pain.

f) The dentist should be compassionate.

g) He/she should allow me to interrupt treatment.

h) He/she should give me the feeling that [ have complete
control over what happens when I am in the dentist’s
chair.

i) He/she should offer me aids to help me overcome my
fear.

“Which aids do you have in mind to help overcome your
anxiety?”

a) Acupuncture

b) Hypnosis

c) Psychotherapy

d) Premedication/sedative

e) Treatment while under anaesthetic
f) Other aids

The results of the survey were evaluated for the entire
sample pool and to compare the phobics to the non-
phobics.

The statistical evaluation of the data was performed
together with the “Institut fiir Forschung und Entwicklung
Witten” in Germany using the SAS, Release 8.2. Measures
of location and of dispersion and absolute and relative
frequencies were used to graphically present the data. The
Wilcoxon Rank Sum Test, the Kruskal-Wallis Test, and the
Chi? Test were used to compare the different groups. All
statistical tests were used for explorative data analysis. All
p-values were interpreted in an explorative way.



Results

A total of 144 male (48.0%) and 156 female (52.0%)
pedestrians took part in the survey. The pedestrians were
divided into age groups spanning 10 years: 66 pedestrians
(22.0%) were between 20 and 30 years old, 88 (29.3%)
persons were between 31 and 40 years old, 80 (26.7%) were
between 41 and 50 years old and 66 (22.0%) subjects were
between 51 and 60 years old. Of the people surveyed, 8
(2.7%) did not finish any secondary school, 110 (36.9%)
had a general secondary school certificate, 100 (33.6%) had
amodern secondary school certificate, and 80 (26.8%) had a
senior secondary school certificate.

The level of anxiety of the entire sample pool was an
average of 28.8+10.1 with a median of 28 in the HAQ.
According to the HAQ, 60% of the people surveyed had a
low level of anxiety, 23% a medium level of anxiety, and
17% a high level of anxiety. Six pedestrians received the
minimum HAQ score of 11. The estimate of the prevalence
of the phobia is 11% [95% CI: (7.5%; 14.5%)].

When divided into the groups “phobics” and “non-
phobics”, the non-phobics had an average of 26.8+8.7 and
a median of 26 in the HAQ. The phobics had an average
HAQ value of 45+4.6 with a median of 45 (see Fig. 1).

A correlation between the age of the person and the level
of dental anxiety was demonstrated when the entire sample
pool was examined: older patients were less fearful
(p=0.007). The maximum score of an average of 31.1
was found for the group of 20- to 30-year-olds, the
minimum score of 25.5 was found for the group of 51- to

60-year-old pedestrians according to the HAQ. (see Fig. 2).

Women generally claimed to have significantly more
anxiety than men. The average value for women in the
HAQ was 30.4, while for men it was 27.1 (p=0.004). The
level of education, determined by the type of school
leaving certificate received, had no demonstrable influence
on the level of anxiety before a dentist’s appointment.

There were statistically significant (p=0.0199), gen-
der-specific differences in the responses to the question
of whether or not the person goes to the dentist regularly
(at least once a year): more women (72%, n=113) than
men (60%, n=86) stated that they go regularly to the
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Fig. 1 Box plots of the results of the HAQ for all persons surveyed,
divided into phobics and non-phobics
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dentist. Of the people surveyed (n=101), 34% stated that
they do not visit the dentist regularly and justified this
most frequently by a large margin with anxiety (70%,
n=71) followed by a lack of time (38%, n=38), and cost/
money (17%, n=17). (see Fig. 3). When the correlation
between the level of anxiety and the time since the last
dental appointment are examined, it can be seen in the
HAQ (p<0.0001) that the level of anxiety of dental
treatment correlates with the length of the avoidance
period: the level of anxiety was the lowest for those
whose last dentist’s appointment was less than 1 year
ago. The level of anxiety rises as the length of time the
person has avoided dental treatment increases (see
Fig. 4).

The following lists the reasons given for fear of dental
treatment in order of decreasing frequency: ‘“Painful
experiences during an appointment at the dentist” 67%
(n=202), “Fear of needles” 35% (n=105), due to “Treat-
ment received from an orthodontist” 21% (n=62), “One or
both parents are afraid of going to the dentist” 15% (n=45),
“Fear of doctors” 12% (n=37), “Unknown” 16% (n=47),
“Other” 13% (n=40). Figure 5 shows the distribution of the
response “always” to the question of what the patients want
in future dental treatment.

“Precise information on the length, type, and overall
duration of the treatment” with 69% (n=206) followed by
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Fig. 3 Reasons for avoidance
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Fig. 4 Mean level of anxiety (HAQ) by time of avoidance

“the dentist should be compassionate” with 62% (n=185),
“the dentist should treat me without pain” with 58%
(n=174), and “the dentist should help me stay calm and
relaxed” with 53% (n=159) were “always” desired by more
than half of the people surveyed. In the overall sample
pool, only 32% want their dentist to provide tools to reduce
anxiety, and only 20% wanted the dentist to take frequent
breaks.

The question of what the people surveyed wanted, to
help reduce their anxiety, was responded to with “always”
with the distribution shown in Fig. 6: Premedication and
sedative with 20% (n=60), treatment under general anaes-
thetic with 18% (n=55), and acupuncture with 15% (n=44)
were the most commonly requested types of aid. Hypnosis
with 9% (n=27) and psychotherapy with 5% (n=14) were
seldom desired, on the other hand. Music was the most
frequent response under “Other aids” from the people
surveyed (n=20).

When the sample pool was divided into phobics (n=33)
and non-phobics (n=267), a statistically significant differ-
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Fig. 5 Wishes of patients for dealing with anxiety by dentist

ence was shown between the two groups in terms of the
types of tools desired to overcome their anxiety (p=0.030).
The phobics much more strongly desired all aids offered
for selection (except for acupuncture) than the non-
phobics. The differences were most pronounced in the
requests for hypnosis (p=0.0003) and general anaesthetics
(»=0.017). The phobics replied with “always” most
frequently under “premedication and sedative” (n=13)
and “treatment under general anaesthetic” (n=13) followed
by “hypnosis” (n=9), “acupuncture” (n=7) and “psycho-
therapy” (n=5).

Differences between the phobics and non-phobics were
also found with respect to the causes of their anxiety.
“Trauma” (p=0.008) and “needles” (p<0.0001) were
significantly more frequently stated as the reason. The
phobics also significantly more frequently stated they had a
fear of doctors in general (p=0.006). All 47 pedestrians
who could not specify any reason for their fear were non-
phobics: n=3 subjects were suffering from high level of
dental fear (HAQ>38), n=4 persons had a medium-high
level of fear (HAQ 31-38), and n=40 persons had a low
level of fear (HAQ<31). On the other hand, all 33 phobics
were able to state one cause for their fear of dental
treatment, which differentiates them significantly from the
non-phobics (p=0.009). Phobics provided more detailed
responses as to why they are afraid of dental treatment than
non-phobics: 90.9% of the phobics and only 46.1% of the
non-phobics provided more than one reason for their fear
(p<0.0001).

Discussion

Only six pedestrians received the minimum HAQ score of
11, and therefore 98% of the pedestrians are tense or
nervous at some time while receiving dental treatment.
Studies [3, 25, 30] that have shown that approximately
10% of the patients in Germany interviewed suffer from
high dental anxiety or dental phobia have been confirmed
by the present survey: the percentage of people with high
dental anxiety was 17% and with dental phobia was 11%
[95% CI: (7.5%; 14.5%)] although it should be noted that
this study represents the total German population in terms
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of sex, age, and education distribution and is not only valid
for a certain group of patients. When compared to the
prevalence of dental phobia in other western countries, the
values determined here are in the upper reference range.
The reason for this is that phobics, who are otherwise
inaccessible, could also be interviewed due to the design of
the study. In our study, we made sure that only pedestrians
with a German heritage were interviewed to filter out any
special cultural and ethnological differences [14, 37]. The
public health system, which was more strongly oriented
towards curative measures and not preventative measures
in the past (no fluoride in drinking water), has lead to many
Germans having experienced extensive dental treatment.
The percentage of pedestrians who developed a fear of
dental treatment due to orthodontic treatment (21%) can
also be explained by our German public health system in
which, in the past, every child was offered free orthodontic
treatment. The prosthetic restorations performed exten-
sively in the past by crowning a number of teeth, financed
by the public health system, have also resulted in traumatic
experiences that could explain the high number of highly
fearful patients in Germany as compared to the results from
studies performed in other countries.

The present study confirms previous results: younger
people are more afraid of dental treatment than older
people [10]. The group of 20- to 30-year-olds showed the
highest level of fear of dental treatment. This is surprising
since 20- to 30-year-olds today should have had fewer bad
experiences during dental treatment than older people due
to the introduction of individual and group preventive
measures. In correspondence to the results of previous
studies, the women questioned in this study also stated
higher levels of anxiety than the men questioned [17, 20,
30]. This result must be evaluated critically, though, as
women may simply be more willing to admit and express
their feelings of fear in conjunction with dental treatment.
The women in this study show higher levels of anxiety, but
at the same time they also go regularly to the dentist. This
discrepancy in the results could be due to the fact that men
are less able to admit to their fear due to the role assigned to
them by society [34, 35, 41, 43]. This interpretation is
supported by the fact that “fear” was stated as the main
reason for not seeing a dentist regularly and that previous
studies have shown that fear was mainly responsible for
putting off dental treatment [6, 13]. Intercultural studies
show that the level of anxiety in women is more likely to
have a constant value, while the men provided a wide range
of different responses in terms of their level of anxiety
depending on their cultural background [14, 37].

Another study [29] confirmed a connection between the
state of the persons’ oral hygiene and their socio-economic
standing in that patients with less education were more
likely to have missing, damaged, and carious teeth [42].
This group of people should, therefore, have more reason
to be excessively fearful of dental treatment, but in terms of
education, no statistically significant differences could be
found.

Furthermore, this study also confirms that a traumatic
experience in connection with dental treatment is the main
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reason for the emergence of fear of dental treatment and its
development into a pathological form of fear [26]. Even the
family environment (in the sense of the theory of model
learning) and stories told by people in their social
environment are considered to have an influence on the
emergence of fear and its development into the varying
degrees of dental anxiety [24]. This theory is supported by
the 15% of the people surveyed that stated their fear was
caused by the fear of at least one parent. It is surprising that
21% (n=62) of the people surveyed gave orthodontists as
the reason for the emergence of their fear. Future studies
should be conducted to determine which types of treatment
by orthodontists triggered the anxiety so that correspond-
ing treatment instructions can be formulated.

One third of the people surveyed specified fear of
needles as the reason for their anxiety. This result confirms
the results of other studies that determined that the needle is
still one of the main stimuli that invokes fear in connection
with dental treatment [20]. Another 16% of the sample pool
cannot explain their fear. This result supports the
Preparedness Theory in which a biological disposition of
the affected person causes the person to react earlier with
fear in certain situations than other individuals [28, 32]. Of
the 47 pedestrians who could not specify any reason for
their fear, n=3 subjects were suffering from high levels of
dental fear (HAQ>38), n=4 persons had a medium-high
level of fear (HAQ 31-38) and n=40 persons had a low
level of fear (HAQ<31). The maximum value among the
subjects of 55 in the HAQ was obtained by one pedestrian
who couldn’t state any reason for his fear. All phobics, on
the other hand, were able to state a reason for their strong
fear: in comparison to the non-phobics, the phobics have a
much higher fear of doctors in general, have experienced
several traumas and in particular, demonstrate more fear of
needles and injections. The development of pathological
dental phobia appears to have multiple causes, and the
reasons for the development of fear appear to be under-
stood by the affected patients.

The desire of the patients for additional tools such as
treatment under a general anaesthetic or for premedication
stands in contrast to the fact that it has been proven in
various studies that only non-medical, primarily anxiolytic
methods are able to provide therapy for, and in the long
term, eliminate the dental anxiety that is the basis for the
avoidance response [10]. However, only 4% of the people
surveyed selected the psychotherapeutic treatments listed
as the method of first choice for treating their anxiety.
When comparing the responses of the phobics to those of
the non-phobics, it can be seen how important it is to
provide additional aids to overcome anxiety, especially for
the group of patients with dental phobia. In particular,
premedication and general anaesthetics, and hypnosis,
were requested most frequently by this group and represent
the desire to feel as little pain as possible during treatment.
The fact that phobics significantly, more frequently,
selected psychotherapy as an aid, may allow us to suppose
that this group of patients has more closely examined the
idea of therapy for their dental anxiety and, therefore, has
obtained more information on the subject. The only aid to
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overcoming anxiety that the phobics did not request
significantly, more frequently, compared to the non-
phobics, was acupuncture. The explanation for this may
be that the fear of needles and, therefore, of acupuncture
needles, was significantly higher among the phobics. In
this study it could not be demonstrated that phobics have a
higher need for control with respect to dental treatment
than the non-phobics. A higher need for control and a
discrepancy between the amount of control expected and
the actual amount experienced were identified in another
study as the main reason why phobics interrupted dental
treatment [21].

The high prevalence of dental phobia and the widespread
fear relating to dental treatment also demonstrates how
important routine fear diagnostics are in dental practises.

The use of an anxiety questionnaire like the HAQ allows
for a more explicit case history of the anxiety. Ques-
tionnaires can therefore become an important resource to
obtain an indication of the level of fear of dental treatment
or of the presence of dental phobia.

The desire for “information on the length, type, and
overall duration of the treatment” was stated most
frequently in this study, followed by the desire for “a
compassionate dentist”. In addition to the desire for
freedom from pain during treatment, the people surveyed
also constantly demanded that the dentist be compas-
sionate, and that the fears of the patient are taken into
consideration in the dentist’s chair. This emotional com-
ponent of the therapy on the patients has already been
designated as “emotional effort” [40]. Patients, therefore,
also judge the quality of their dentist according to the
quality of his or her interpersonal skills. It has been shown
that dentists who have not had any education in psychology
often take incorrect, counter-productive measures when
they encounter a so-called “problem patient” [31].

According to our studies, persons with dental phobia
have different demands and expectations, in terms of what
additional aids they desire, to overcome anxiety. However,
to satisfy the needs of these patients, it appears necessary to
screen the phobics out of the group of all patients and then
offer them adequate therapy or refer these patients to
specialised treatment centres.
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