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SUMMARY
Background: In industrialized countries, about 5% to 15% of all adults have a 
pathologically severe fear of dental treatment, and some 3% avoid going to the 
dentist altogether. The affected persons may, in turn, suffer from severe dental 
diseases and their psychosocial effects. Many people with dental phobia have 
other mental disorders as well. These facts motivated us to study the preva-
lence of fear of dental treatment in a group of patients being treated by our 
psychosomatic service.

Method: 212 patients of our psychosomatic service and 95 healthy controls 
were studied with the Hierarchical Anxiety Questionnaire (HAQ) to determine 
the intensity of their fear of dental treatment. Mental disorders were diagnosed 
with structured clinical interviews according to DSM-IV.

Results: Nearly one patient in three (30.5%, n = 64) suffered from pathologi-
cally severe fear of dental treatment; 24 of them (38.5%) had avoided visiting a 
dentist for longer than one year. Only 4 (4.2%) of the healthy controls were 
greatly afraid of dental treatment. Certain types of mental disorder were 
 especially highly associated with fear of dental treatment: in particular, anxiety 
disorders (relative risk [RR] 7.44, 95% confidence interval [CI] 2.68–20.70) and 
depressive disorders (RR 4.92, 95% CI 1.73–14.05). Patients with post-trau-
matic stress disorder were affected most commonly: 34 (42%) of these pa-
tients were greatly afraid of dental treatment (RR 9.97, 95% CI 3.69–26.90). 75 
of the 134 study participants who were afraid of dental treatment (56%) had 
cancelled a dental appointment, or failed to appear for a scheduled appoint-
ment, because of their fears. 

Conclusion: Fear of dental treatment commonly accompanies certain types of 
mental disorder. Patients at high risk should be asked about such fears so that 
the problem can be recognized early and appropriately treated.
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S ome 5–15% of adults in industrialized countries 
suffer from pathologically severe fear of dental 

treatment (“dental fear”), to the point where they are 
able to consult a dentist only if they are experiencing 
severe pain (1). About 3% avoid visiting their dentist 
altogether (1). Those affected will experience serious 
dental-medical sequelae and their psychosocial effects 
(2, 3). Often, patients with dental fear are identified 
only after years of avoidance (4, 5). Massive damage to 
the teeth is the inevitable consequence (5). Studies in 
patients with high fear of dental treatment have shown 
severe impairments in terms of oral-related quality of 
life (8, 9), in addition to their obviously worse dental 
health (6, 7). Thomb et al. found a mean of eight teeth 
requiring treatment in patients with dental fear who had 
avoided visiting their dentist for many years (5). Many 
people who fear dental treatment are ashamed for the 
state of their teeth (10) and avoid talking or laughing in 
public (3, 10); some withdraw from social life 
 altogether (2, 3). Their fear of visiting the dentist is so 
severe that they tolerate massive pain and delay 
 crucially important treatment. 

Therapy for dental fear has shown promising results 
and can be initiated quickly (11). Most of the available 
data relate to behavioral therapeutic interventions. A 
meta-analysis (11) showed for 36 out of 38 studies 
positive changes in self-reported fear. Two studies 
found no effect whatsoever. After four years of therapy, 
a mean of 77% of patients visited their dentist regularly. 
In more than half of the studies, dental treatment was a 
component of the therapy. An average of 6–10 sessions 
were assumed for the therapy of dental fear (11).

Dentists are confronted with varying intensities of 
dental fear on a daily basis. According to a study of the 
prevalence of dental fear in standard dental practices in 
Germany, only 0.5% meet the criteria of a dental 
 phobia (12). Dentists often encounter such patients 
only during emergency sessions. At that point, the need 
for treatment is urgent; gentle, pain-free treatment is 
not always possible, and such emergency sessions often 
provide further confirmatory evidence in the vicious 
cycle of fear. 

From a medical ethical perspective as well as to 
 reduce costs for the health service, a duty arises to 
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 improve early detection measures for the disorder. 
 Extensive dental restoration under general anesthesia 
or more than double the number of sickness notifi-
cations compared with the average population put a 
high burden on the healthcare system (1). This is a 
 challenge for doctors and dentists alike. Close interdis-
ciplinary collaboration between psychotherapists and 
dentists might succeed in identifying affected patients 
earlier on and to enable them to have up-to-the-minute 
dental care.

Two studies have reported an increased prevalence 
of psychological disorders in people with fear of dental 
treatment. Roy Byrne et al. (13) were the first to con-
duct a complex psychological diagnostic evaluation, 
using DSM-III criteria in patients with dental fear. They 
found at least one further psychiatric disorder in 42% of 
those investigated. A representative birth cohort study 
from New Zealand (14) confirmed the frequent 
 presence of mental disorders in participants with a high 
degree of dental fear and found comorbid disorders in 
55% more participants than in those without fear of 
dental treatment, of whom 42.3% had psychological 
disorders. An awareness that multimorbidity is com-
mon in this setting prompted the decision to approach 
the problem from a new angle. The present study aims 
to establish the prevalence of dental fear in a psycho-
socmatic treatment center, in order to identify under -
lying psychological disorders, which are often associ-
ated with fear of dental treatment. The data were 
 compared with those of a healthy sample.

Method
Study design and recruitment of participants
In the study period from July 2010 to August 2011, pa-
tients from the clinic and polyclinic for psychotherapy 
and psychosomatic medicine at Dresden University 
Medical Center participated in the study. The patients 
were surveyed at the start of their therapy. A healthy 
sample for the purpose of comparison was recruited in 
the Dresden area. 212 of 221 patients who were con-
tacted participated, and 102 of 105 controls who had 
been approached completed the study (response rate 
96%). The general inclusion criterion was an age of 18 
years or older and adequate comprehension of spoken 
and written German. 

Data collection instruments
In addition to sociodemographic data we collected data 
on the intensity of participants’ fear of dental treatment 
by using the Hierarchical Anxiety Questionnaire (HAQ) 
according to Jöhren (15). This questionnaire allows 
 allocation to three groups of dental fear intensity (no/
low, moderate, high dental anxiety). Two further 
 questions prompt for participants’ self-assessment of their 
degree of fear. Subjects report whether they feared dental 
treatment (yes/no). Participants who rated themselves as 
fearful of dental treatment were invited—equivalent to 
the severity scale of the HAQ—to classify themselves as 
experiencing no/low, moderate, or high dental anxiety. In 
order to determine avoidance behavior, subjects were 
asked how long ago they had last visited a dentist and 
whether they had cancelled or missed appointments 
for reasons of fear (yes/no).  Clinical/psychological 
 diagnostic evaluation was done in the patient sample by 
using the structured clinical interview according to 
DSM-IV (17). Controls were questioned by using the 
short form of the Patient Health Questionnaire (PHQ-D) 
(19). The presence of panic syndrome or major depression 
was an exclusion criterion among controls. Further 
 explanations of our method are in the eBox. 

Statistical analysis
The patients were allocated to groups on the basis of 
their diagnoses (Table 1). Between 1 and 7 diagnoses 
were made for each patient; it was therefore possible 
that patients belonged to several diagnostic groups. It 
was of particular importance to determine the selective 
effect of post-traumatic stress disorder; patients with 
this diagnosis were allocated to a separate group and 
were not included in the analyses in any other diag-
nostic groups. 

All participants were allocated to one of the three 
groups of dental fear on the basis of the summed score 
in the HAQ. Differences between patient groups and 
healthy subjects were determined by using Pearson’s 
chi-square test or Fisher’s exact test (where the ex-
pected frequencies were below 5). For diagnostic 
groups differing from controls with regard to the preva-
lence of dental fear, binary logistic regression was con-
ducted and the highest professional qualification was 
used for adjustment purposes. 

TABLE 1

Allocation to diagnostic groups

Absolute and relative (% of a total of n = 212) frequencies of diagnostic allocation

Diagnostic group

Post-traumatic stress disorder (PTSD)

Anxiety disorders

Depressive disorders

Eating disorders

Somatoform disorders

ICD-10 diagnosis

Post-traumatic stress disorder

Agoraphobia

Social phobias

Panic disorder

Generalized anxiety disorder

Obsessive-compulsive disorder

Depressive episode

Recurrent depressive disorder

Eating disorders

Somatoform disorders

F43.1

F40.0

F40.1

F41.0

F41.1

F42.-

F32.-

F33.-

F50.-

F45.-

n

81

59

69

6

7

28

55

92

27

51

%

38.2

27.8

32.5

2.8

3.3

13.2

25.9

43.4

12.7

24.1
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Ages between the two samples were compared by 
using the t-test. Further differences between groups with 
regard to sociodemographic data and self- assessment 
were analyzed using Pearson’s chi-square test or Fisher’s 
exact test. Only complete data were  analyzed (missing 
values: patient sample n = 2 HAQ, control sample n = 2 
avoidance behavior). The software package SPSS 19.0 
was used for the statistical analysis.

Results
Seven participants were excluded from the study be-
cause of their psychological symptoms in the PHQ-D.

Demographic characteristics
Mean age was 39.0 years (standard deviation 
[SD] = 12.27 years) in the patient group and 36.8 
(SD = 12.85) years in the healthy control group.

The differences between the two samples did not 
reach significance regarding age distribution (t = 1.414; 
df = 304; p(t) = 0.158; mean difference = 2.176; 95% 
confidence interval of the difference –0.852 to 5.205) 
and sex distribution. Both samples consisted of about 
two-thirds of women. More patients than controls were 
divorced. The data regarding the highest professional 
qualification were significantly different (Table 2).

Prevalence of dental fear in the psychosomatic patient group
Almost one in three patients (30.5%, n = 64) had 
 pathologically high levels of dental fear; 24 (38.5%) 

of these had not visited a dentist in more than a year. 
40 (62.5%) of the 64 patients had visited a dentist 
within the preceding year. In the healthy sample, 
only 4.2% (n = 4) had high levels of dental fear. Two 
out of these four controls had not visited a dentist 
within the preceding year. Both samples did, 
 however, differ to a significant degree in terms of the 
intensity of their dental fear (χ2 = 30.657; df = 2; 
p(χ2) <0.001). 

Our analysis of the data for the individual diagnostic 
groups showed clear, disorder specific differences in 
the frequency distribution in the three HAQ groups. Pa-
tients with post-traumatic stress disorder (χ2 = 46.892; 
df = 2; p(χ2) < 0.001), anxiety disorders (χ2 = 23.172; 
df = 2; p(χ2) < 0.001), and depressive disorders 
(χ2 = 12.525; df = 2; p(χ2) = 0.002) differed from 
healthy controls. No relevant differences were seen for 
the diagnostic group “eating disorders” (Fisher’s exact 
test = 4.382; p = 0.089) and somatoform disorders 
(Fisher’s exact test = 4.559; p = 0.088). Regression 
analyses showed that the presence of post-traumatic 
stress disorder (odds ratio [OR] =16.836; 95% CI 
5.606–50.567; β = 2.823; p<0.001) and of anxiety and/
or depressive disorders (OR = 7.646; 95% CI to 
2.564–22.807; β = 2.034; p<0.001) were significant 
predictors of a high degree of dental fear. Participants’ 
professional qualifications did not affect findings to a 
statistically significant degree (OR = 0.954; 95% CI 
0.770–1.182; β = –0.047; p = 0.666).

TABLE 2

Demographic characteristics of the samples

*1 0 cells (0%) have an expected frequency below 5. The minimal expected frequency is 29.71
*2 1 cell (12.5%) has an expected frequency below 5. The minimal expected frequency is 3.40
*3 1 cell (8.3%) has an expected frequency below 5. The minimal expected frequency is 2.48

Sex

Marital status

Professional 
 qualification

Male

Female

Single

Married

Separated/divorced

Widowed

Still in education

Apprenticeship/technical college

Master craftsman

Technical university/university

No qualifications

Other

Control group

n

34

61

51

36

 6

 2

14

50

 1

24

 0

 6

%

35.8

64.2

53.7

37.9

 6.3

 2.1

14.7

52.6

 1.1

25.3

 0.0

 6.3

Patient group

n

 62

150

101

 63

 39

  9

  9

123

  7

 38

 21

 14

%

29.2

70.8

47.6

29.7

18.4

 4.2

 4.2

58.0

 3.3

17.9

 9.9

 6.6

Chi-square test/ 
Fisher’s exact test 
χ2

1.307*1

Fisher’s exact test

9.606*2

24.180*3

df

1

p(χ2)

0.253

p

0.020

< 0.001
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High fear of dental treatment was 10 times more 
prevalent in patients with post-traumatic stress disorder 
(42.0%, n = 34) than in healthy subjects (relative risk 
[RR] = 9.97; 95% CI 3.69–26.90). In the diagnostic 
group “anxiety disorders,” 31.3% (n = 21) experienced 
high fear of dental treatment (RR 7.44; 95% CI 
2.68–20.70) and in the group “depressive disorders”, 
20.7% (n = 17) of patients were affected (RR 4.92; 
95% CI 1.73–14.05). The Figure shows the corre-
sponding frequencies for no/low and moderate inten-
sities of dental fear.

Self-assessment of the intensity of dental fear
63.8% (n = 134) of patients answered “yes” to the 
question of whether they were afraid of dental treat-
ment. Of the healthy subjects, only 38.9% (n = 37) re-
ported fear (χ2=16.414; df = 1; p(χ2)<0.001). 72.1% 
(n = 49) of participants who had been identified as 
highly anxious according to their HAQ scores (n = 68) 
assessed their fear of dental treatment as high, and 
26.5% (n = 18) assessed themselves as “moderately” 
anxious. 87.5% (n = 49) of those who rated themselves 
as highly anxious (n = 56) were assessed by the HAQ 
as having “high anxiety,” and 12.5% (n = 7) were 
 allocated to the moderate category in the HAQ. 
A comparison between the three fear intensity groups in 
the HAQ and those found in the self-assessment yields 
a highly significant chi-square value (χ2= 255.826; 
df = 4; p(χ2) <0.001). Data for all three anxiety groups 
(no/low, moderate, high fear of dental treatment) is 
shown in Table 3.

Avoidance behavior
Of 134 patients and 35 controls who answered “yes” to 
the question of whether they experienced fear of dental 
treatment, 56.0% (n = 75) of patients and 22.9% (n = 8) 
of controls had cancelled or not attended dental 

 appointments because of their fear. Among patients 
who rated themselves as highly anxious (n = 50), this 
was the case for 82.0% (n = 41). Three out of 6 highly 
anxious controls had also cancelled appointments for 
that reason.

Discussion
The results show that pathologically high fear of dental 
treatment is a common comorbidity in several mental 
disorders. Almost one in three patients in our psychoso-
matic treatment center is affected by dental fear. 62.5% 
of highly anxious patients had visited a dentist within 
the past year. This means that compared to the general 
population in Germany, they are clearly below the aver-
age: According to the German Oral Health Study (20), 
76.1% of adults visit their dentist at least once a year. 
Avoiding already arranged appointments is a clear indi-
cator of dental fear (21); 82% of  patients who rated 
themselves as highly anxious  displayed such avoidance 
behavior. The highest prevalence rates of a high degree 
of dental fear were seen in patients with post-traumatic 
stress disorder (42.0%), anxiety disorders (31.3%), and 
depressive disorders (20.7%). 

To date, studies have determined comorbidities in 
fear of dental treatment on the basis of samples of af-
fected patients. Locker et al. (14) and Roy-Byrne et al. 
(13) confirmed an increased prevalence of one or more 
anxiety disorders in people with high dental fear. 
 Locker et al. (14) did not find significant differences in 
the prevalence of depressive disorders in participants 
with high and low degrees of dental fear, but in our 
study high degrees of dental fear were observed in 
20.7% of patients with depressive or recurrent depres -
sive disorders. This result is consistent with our expec-
tations. People with depressive disorders are more 
often affected by specific phobias. The lifetime comor-
bidity of the two disorders is 24.3% (22).

Healthy

Eating disorder

Somatoform disorder

Depressive disorder

Anxiety disorder

PTSD

0 10 20 30 40 50 60 70 80 90 100
Relative frequency in % (n)

High
Moderate
Low/
not anxious

4.2 (4)
15.8 (15) 80.0 (76)

17.6 (3)
5.9 (1) 76.5 (13)

15.2 (5)
18.2 (6)

66.7 (22)
20.7 (17)

18.3 (15) 61.0 (50)
31.3 (21)

16.4 (11) 52.2 (35)
42.0 (34)

24.7 (20) 33.3 (27)

FIGUREFrequency 
 distribution 

of the intensities of 
fear of dental 

 treatment within 
groups 

PTSD, post-
 traumatic stress 

disorder
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 important role in the development and persistence of 
dental fear (25–28). The effects of physical or emo-
tional injury are thus far unknown and should be inves-
tigated in future studies. The results regarding 
 participants’ self-assessment of the intensity of their 
fear are consistent with those from the questionnaire 
survey. In routine clinical practice, asking about fear of 
dental treatment and its intensity is therefore useful in 
order to gain awareness of the problem without having 
to spend enormous amounts of time. Our data 
 collection—a naturalistic study—represents the typical 
cross-sectional profile of psychosomatic treatment 
centers in Germany. Owing to the high response rate in 
the questionnaire survey, selection bias due to partici-
pants’ interest in the topic can be excluded. As the data 
collection instruments meet the criteria of DSM-IV, in-
ternational comparability is ensured. Using structured 
interviews for the purposes of diagnostic evaluation en-
sures a high degree of objectivity in allocating a diag-
nosis in the patient sample. Only the most common 
mental disorders at the syndrome level were captured 
by using the PHQ-D for the control sample; the 
 presence of further disorders cannot be ruled out.

Conclusion
In routine clinical practice, it is easy to ask patients 
whether they experience fear of dental treatment. In 
 patients with post-traumatic stress disorder, anxiety 

Since Locker et al. (14) studied exclusively 18 year 
olds, and since the incidence of depressive disorders 
rises notably only from late adolescence and after the 
20th year of life (23), they observed only anxiety 
 disorders (which usually develop in childhood or early 
adolescence), but not depressive disorders. The Zurich 
Cohort Study showed that almost half of young adults 
with just anxiety disorder develop depression 
 additionally to, or superseding, the anxiety disorder in 
adolescence (24). Roy-Byrne et al. (13), who—like 
us—investigated a broad age range, reported a lifetime 
prevalence of comorbid affective disorders of 43% in 
patients who are subject to dental fear. 

To date, the importance of post-traumatic stress dis-
order for dental fear had remained unknown. Some 
studies have found a link between the experience of 
sexual violence and dental fear (25–28). These studies 
did not include a psychological diagnosis on the basis 
of standardized instruments; the psychological symp-
toms of the study participants therefore remained vastly 
unexplained. Our own study investigated patients with 
different origins of their trauma, who were grouped on 
the basis of the psychopathology they had in common. 
In patients with post-traumatic stress disorder, we 
found the highest relative risk for fear of dental 
 treatment. The majority of those affected developed the 
mental disorder as a result of emotional and physical 
abuse and/or of experiences of sexual violence in 
 childhood and adolescence. Sexual violence has an 

TABLE 3

Comparison of self rated fear and categorization on the Hierarchical Anxiety Questionnaire (HAQ)

Hierarchical 
Anxiety
Questionnaire 
(HAQ)

Total

No/low 
anxiety

Moderate 
anxiety

High 
 anxiety

Number
% within HAQ
% within self assessment
Corrected residuals
Number
% within HAQ
% within self assessment
Corrected residuals
Number
% within HAQ
% within self assessment
Corrected residuals
Number
% within HAQ
% within self assessment

Self assessment of fear

No anxiety or low 
anxiety 

156
86.2%
91.2%
12.8
14

25.0%
8.2%
–5.2

1
1.5%
0.6%
–10.3
171

56.1%
100.0%

Moderate 
anxiety

25
13.8%
32.1%
–5.7
35

62.5%
44.9%

7.0
18

26.5%
23.1%

0.2
78

25.6%
100.0%

High
anxiety

0
0.0%
0.0%
–10.0

7
12.5%
12.5%
–1.3
49

72.1%
87.5%
13.0
56

18.4%
100.0%

Total

181
100.0%
59.3%

56
100.0%
18.4%

68
100.0%
22.3%

305
100.0%
100.0%
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KEY MESSAGES

● The intensity of dental fear was determined in 212 
 patients in a psychosomatic treatment center and in 95 
healthy controls.

● Almost one in three patients with one or several mental 
disorders is affected by pathologically high dental fear. 
In the healthy control sample, only 4.2% are affected.

● 42.0% of patients with post-traumatic stress disorder, 
31.3% with anxiety disorders, and 20.7% with depres sive 
disorders are affected by a high degree of dental fear.

● Affected persons are aware of their fear and mostly rate 
their degree of fear correctly. 

● Patients at increased risk should be asked about dental 
fear in a targeted manner, in order to improve early 
 detection.

 disorders, or depressive disorders, the possibility of 
dental fear should always be borne in mind. Doctors 
from  different medical specialties, who are in close 
contact with such patients, can help early detection of 
the disorder through targeted questioning. Awareness of 
the problem should also prompt dentists to think about 
post-traumatic stress disorder in phobic patients. Treating 
patients with mental multimorbidities is the biggest 
challenge for psychotherapists and dentists and 
requires close interdisciplinary collaboration.
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Additional comments on our methods
The study represents a consecutive collection of data. Each patient who was receiving therapy during 
the data collection period was suitable for inclusion. Participants received verbal and written explana -
tions of the study’s objectives and processes, of data protection and voluntary participation. The ethics 
committee of the medical faculty at Dresden Technical University (No EK 217072010) approved the 
 study. At the start of treatment, each patient was handed a number of questionnaires for self-completion 
and underwent a structured clinical interview according to DSM-IV (SCID-I).

Hierarchical anxiety questionnaire (HAQ) according to Jöhren
The HAQ was developed on the basis of the internationally best known instrument of Corah’s Dental 
 Anxiety Scale (16) and includes additional questions regarding seven different treatment scenarios that 
represent the situations during treatment that trigger most fear in patients. The HAQ records anticipatory 
as well as situational anxiety. A total of 11 questions can each be answered with five different intensities 
of fear. On the basis of the summed score, participants are allocated to three fear intensity groups: 
(<30 = no/low anxiety, 31–38 = moderate anxiety, >38 = high anxiety). The HAQ has a high  correlation 
with the Dental Anxiety Scale (0.88) and a good correlation with the State-Trait Anxiety  Inventory (0.66) 
(15). 

Structured clinical interview according to DSM-IV (SCID-I)
The clinical psychological assessment was conducted on the basis of a structured, part-standardized, 
expert interview according to the SCID-I (17), which is based on the Diagnostic and Statistical Manual of 
Mental Disorders, 4th edition (DSM-IV). In being prescriptive about jumping rules and structural rules, 
the instrument allows for a high degree of objectivity. Test-retest reliability in recent studies has been 
 reported at a kappa value of 0.61–0.83 (18).

A study of inter-rater agreement is being conducted in order to ensure that reliable diagnoses are 
made. Since structured interviews are always based on external assessments, the validity is assured by 
the interviewers. These are specially trained and have longstanding clinical experience. Furthermore, 
supervision is delivered by a psychologist with clinical experience.

Patient Health Questionnaire (PHQ-D), short form
The short form of the PHQ-D (19) includes a depression module (9 items), an abbreviated panic module 
(5 items), and a question regarding functional impairment. The PHQ-D was validated on the basis of the 
SCID-I. The internal consistency of the depression module is α = 0.88 (29).
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