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It has been hypothesized that treatment speciﬁcally focused on resolving memories
of negative dental events might be eﬃcacious for the alleviation of anxiety in
patients with dental phobia. Thirty-one medication-free patients who met the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) criteria of dental
phobia were randomly assigned to either Eye Movement Desensitization and Reprocessing (EMDR) or a waitlist control condition. Dental anxiety was assessed using
the Dental Anxiety Questionnaire (DAS), the Dental Fear Survey (DFS), a behavior
test, and dental attendance at 1-yr of follow up. Eye Movement Desensitization and
Reprocessing was associated with signiﬁcant reductions of dental anxiety and avoidance behavior as well as in symptoms of post-traumatic stress disorder (PTSD). The
eﬀect sizes for the primary outcome measures were d = 2.52 (DAS) and d = 1.87
(DFS). These eﬀects were still signiﬁcant 3 months (d = 3.28 and d = 2.28, respectively) and 12 months (d = 3.75 and d = 1.79, respectively) after treatment. After
1 yr, 83.3% of the patients were in regular dental treatment (d = 3.20). The ﬁndings
suggest that therapy aimed at processing memories of past dental events can be
helpful for patients with dental phobia.

Dental phobia is a disproportional fear of (invasive)
dental procedures and is currently classiﬁed as a speciﬁc phobia of the blood-injection-injury (B-I-I) subtype
within the Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR: 300.29) (1). Triggers of fear
responses can be injections or injuries, but also pain
experiences, the sight or sound of the drill, characteristic smells, or the dentist in person and his or her behavior (2). Dental phobia is a frequently occurring
condition that can be found in 4% of the general population, and is one of the most prevalent speciﬁc phobias
in the general population (3). Moreover, dental phobia
is associated with signiﬁcant impairment of oral healthrelated quality of life, as well as – in some patients –
pronounced negative psychosocial consequences (4–9).
Usually, genetic factors, in combination with learning
experiences, are regarded as etiologically relevant in
speciﬁc phobias (10–12).
To this end, traumatic experiences have been
described as powerful learning experiences and therefore an important etiological factor for dental phobia.
For example, DE JONGH et al. (13) found that 87% of
patients with high levels of dental anxiety reported a
horriﬁc event during a previous dental treatment that
could be attributed to the onset of their anxiety and
fears; of those patients, 46% had one or more symptoms of post-traumatic stress disorder (PTSD) (14).
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This, and evidence from other studies (15), strongly
suggest that exposure to distressing dental events plays
a crucial role in the development and maintenance of
long-standing dental fear and dental phobia in that
memories of these experiences are provoked when dental treatment is imminent.
Psychotherapeutic methods, particularly those based
on cognitive behavioral therapy (CBT), are regarded as
the treatments of choice for dental phobia (16, 17). A
meta-analysis on 38 intervention studies found strong
treatment eﬀects on dental anxiety of mainly behavior
therapy, particularly in-vivo exposure. In most of these
studies, four to 10 sessions of treatment were delivered
with a mean eﬀect size of 1.78 for self-reported dental
anxiety (16). In those studies reporting follow-up data,
76.9% of patients visited the dentist at least once after
the intervention (16). It should be noted that these
numbers do not imply a long-lasting remission of dental phobia with regular dental attendance. Treatment
failures might be a consequence of relevant psychiatric
comorbidity (18). It has been argued that mere exposure treatment might not be appropriate for at least
some dental phobic patients because those who also
have PTSD symptoms might not experience extinction
of anxiety during exposure, but rather an increase of
anxiety as traumatic memories are reactivated (13). As
a consequence, it has been argued that individuals with
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a speciﬁc phobia, such as dental phobia, might beneﬁt
from trauma-focused treatment for the alleviation of
dental fear (19, 20).
Eye Movement Desensitization and Reprocessing
(EMDR) represents an internationally well-established
and empirically validated treatment of PTSD (21, 22).
Some recent studies hinted on the beneﬁcial eﬀect of
EMDR in patients with speciﬁc phobias (20, 23).
Indeed, one study, using a multiple baseline design,
showed a signiﬁcant reduction of self- and observerrated anxiety, dysfunctional beliefs concerning dental
treatment, following two to three sessions of EMDR
(20). Although all patients underwent the dental treatment they feared most within 3 wk after treatment, this
study included only four patients who met the diagnostic criteria of dental phobia.
Therefore, the present study was undertaken to test
this approach within a larger sample of dental phobic
patients using a randomized clinical trial.

Material and methods
Patients
Patients were recruited at the division of Psychosomatics
in Dentistry of the Department of Prosthodontics and
Biomaterials, University of M€
unster, Germany. Inclusion
criteria were: age between 18 and 45 yr; diagnosis of dental (speciﬁc) phobia according to DSM-IV-TR 300.29 (1);
a history of a traumatic experience during a previous
dental treatment; and the ability to understand and
respond to the questions asked in this study.
Exclusion criteria were: severe mental disorder with
impaired cognitive functioning (e.g. schizophrenia; bipolar
I and II disorder with a major depressive, manic, or hypomanic episode during the previous 6 months; substance
dependency (including alcohol) during the previous
6 months; organic pathology; or mental retardation);
severe dissociative disorder; severe somatic disorder with a
contra-indication for EMDR (e.g. severe cardiovascular
disorder; epilepsy; or eye disorders); acutely suicidal; pregnancy or lactation; current treatment with psychopharmacological medication; current psychiatric inpatient
treatment; and/or current psychotherapy.
Study design
This study was designed and conducted in compliance
with the Code of Ethics of the World Medical Association (Declaration of Helsinki) and was approved by the
Ethics Commission of the Medical Faculty of the University of M€
unster on May 3, 2007 (ID: 2007-137-f-S).
It was registered at clinicaltrials.gov (identiﬁer:
NCT-01207960). After a detailed explanation of the
study, all patients gave their written informed consent to
participate. Initial assessments included diagnostic interviews, six questionnaires, and a behavior test. Those who
fulﬁlled the inclusion criteria were randomly assigned,
following simple randomization procedures (computerized
random numbers), to either the EMDR intervention
group or the waitlist control group.
The intervention group received three 90-min EMDR
sessions (i.e. one session every week for 3 wk), whereas the
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waitlist control group did not receive any intervention.
Four weeks after the initial assessment, the second assessment took place, using the same diagnostic instruments.
Next, the waitlist control group received the EMDR intervention, and was assessed for a third time after 4 wk. Follow-up measurements were conducted at 3 months and
1 yr following the conclusion of treatment. The follow-up
assessments consisted of the self-rating instruments and
additional questions covering dental visits and treatment
during the follow-up period. Patients who did not complete the questionnaires at the follow-up investigations
were contacted by telephone and asked for their dental
visits and treatment after the EMDR therapy.
Assessments
The intervention group received four assessments, and the
waitlist control group received ﬁve assessments. All assessments contained the same instruments, except for the
Structured Clinical Interviews for DSM-IV Axis I and II
Disorders (SCID-I and -II) that were conducted at baseline only and the behavior test that was not performed at
the follow-up assessments.
SCID-I and -II (24, 25) were conducted to assess psychiatric disorders, according to the DSM-IV (1), at baseline.
Primary outcome measures were:
(i) Dental anxiety assessed using the German version of
the Dental Anxiety Scale (DAS) (26, 27), a four-item questionnaire that aims to assess the levels of stress and anxiety experienced when diﬀerent aspects of dental treatment
are imagined by the patient.
(ii) Dental anxiety assessed using the German version of
the Dental Fear Survey (DFS) (27, 28), a 20-item self-rating instrument that covers general emotional aspects of
dental anxiety as well as physiological reactions to speciﬁc
stimuli related to dental treatment.
Secondary outcome measures were:
(i) Symptoms of psychopathology assessed using the German version of the Brief Symptom Inventory (BSI) (29,
30). The clinical global impression score (CGI) represents
an overall measure for psychopathology.
(ii) Symptoms of anxiety and depression indexed by the
German version of the Hospital Anxiety and Depression
Scale (HADS) (31, 32).
(iii) Symptoms of PTSD measured using the German version of the Impact of Event Scale-Revised (IES-R) (33,
34), in which an overall diagnostic score of more than 0
indicates relevant symptoms of PTSD, whereas scores
below 0 indicate mild or no symptoms of PTSD, with
lower scores indicating fewer PTSD symptoms.
(iv) Dissociative symptoms assessed using the German version of the Dissociative Experiences Scale (DES) (35), the
Fragebogen zu dissoziativen Symptomen (FDS-20) (36).
(v) A behavior test, carried out during an actual dental
visit by means of standardized observation of behavior
and an interview. This in-vivo test represents an observerrated instrument that was developed for this study. It contains 10 situations that occur during a dental visit (e.g.
entering the examination room, sitting in the dental chair,
inspection of the oral cavity using two dental mirrors,
probing dental pockets, and dental scaling). While the
patient undergoes the dental visit and, if possible, routine
supra- and subgingival scaling, it is observed whether he/
she is able to tolerate the situation, and he/she is asked by
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the observer to assess his/her level of anxiety on a scale of
0–10 in each situation. Both observation and answers to the
standardized questions are recorded during the procedure.
(vi) Follow-up investigation of dental treatment. In a telephone interview patients were asked if they visited a dentist, how often they did this, which kind of treatment was
carried out, and if he/she tolerated it.
Treatment
All treatments were delivered by the same therapist (V.B.).
She is trained and extensively supervised in both CBT and
EMDR (advanced course, or so-called Level II), and received
specialized EMDR supervision for the treatment of dental
phobia. All treatment sessions were videotaped, and treatment
attrition was evaluated by ﬁve senior EMDR supervisors
accredited by the EMDR International Association.
The EMDR intervention was manualized on the basis of
an EMDR treatment protocol for speciﬁc phobias (19, 37,
38). According to the standard protocol of the treatment of
speciﬁc phobias by SHAPIRO (19), the ﬁrst, the worst, and
the most recent memory were selected as target memories.
At the ﬁrst treatment session the target memories were
identiﬁed and techniques of distancing were practiced.
After this, the memories were assessed on a seven-point
scale with regard to the believability of cognitions (VoC),
and related subjective distress (SUD) was rated on a 10point scale. The main part of an EMDR session is the
reprocessing of memories using the application of eye
movements to tax working memory (39, 40). A series of
25–30 horizontal movements are repeated until the SUD
related to the target memory reaches 0. The patient is
instructed to keep a diary between the sessions recording
new trauma-related memories and dreams. The second
and the third sessions resemble the ﬁrst one; if necessary,
additional traumatic memories are processed. In the third
session, the most recent memory of a distressing dental
treatment is reprocessed. Next, the patient is prepared for
future confrontations with dental treatment by installing a
so-called future template, a positive mental image of oneself successfully undergoing dental treatment. Also, the
patient is asked to ‘run a mental video’ (19); that is, to
mentally run a videotape of the time between the present
session and successful confrontation with dental treatment
in the near future. Disturbing images and present triggers
were processed using eye movements in combination with
having these images in mind.
Treatment integrity
Videotapes of all EMDR sessions were recorded. Following
treatment of each of the 21 patients with EMDR, one session was randomly selected for independent ﬁdelity rating
by ﬁve diﬀerent raters (senior EMDR supervisors accredited
by the EMDR International Association). The rating scale
was a modiﬁed standard instrument for the rating of
EMDR ﬁdelity (41) that used a four-point Likert-type scale,
as follows: 1 = no adherence, 2 = some adherence,
3 = adherence adequate, 4 = adherence very good. The
mean  SD ﬁdelity score across sessions was 3.5  0.5.
Statistical analyses
For an equivalence design, a sample size of 10 patients per
arm was needed (power = 80% and two-sided signiﬁcance

level = 0.05) to detect medium-size treatment eﬀects, taking into account a diﬀerence (d) of fewer than three points
of the DAS (26, 27) between the post-treatment means for
equivalence of the two arms.
t-Tests and chi-square tests were employed for group
comparisons in demographic data and changes within
groups. For between-group comparisons, analysis of covariance (ANCOVA) values were calculated with the baseline
values as covariate. For the follow-up investigations, univariate ANOVAs for repeated measures were computed. For
eﬀect sizes of within-group changes, Cohen’s d was calculated based on the average SD from two means and was
corrected for dependence between means, using MORRIS &
DESHON’s (42) equation 8.
Two diﬀerent intention-to-treat (ITT) analyses were
conducted for the group comparisons of pre- to post-treatment changes. Patients were included in an ITT observed
cases analyses when they had received treatment in the
intervention group and had completed the ﬁrst two assessments (both groups). To control for the stability of the
eﬀects, ITT last observation carried forward (LOCF)
analyses were calculated in all randomized patients for the
primary outcome variables. In patients who were not
available for the second assessment, the values of the ﬁrst
evaluation were imputed to the second. As two primary
outcome measures were employed, the level of signiﬁcance
was reduced to P < 0.025 (Bonferroni correction) in all
ITT analyses.
In a second step, all patients who received treatment
and completed the follow-up assessments after 3 and
12 months, respectively, were pooled. The assessments
immediately before treatment (‘pretreatment’) were used
as baseline (i.e. the ﬁrst assessment of the intervention
group and the second assessment of the waitlist control
group).

Results
Sample characteristics at baseline

The patient ﬂow can be seen in Fig. 1. Of the 31
patients who were randomized, 13 of the intervention
group received treatment as well as nine of the waitlist
control group. Two more patients of the waitlist control group were available for assessment after the waiting period, but did not show up for the treatment
sessions. Thus, 24 patients were included in the ITT
observed cases analyses. All 31 patients were included
in the ITT LOCF analysis. Demographic data of the
whole sample are presented in Table 1.
At baseline there were no signiﬁcant diﬀerences
between the groups in terms of dental problems, with
the exception of a tendency towards more missing teeth
and more periodontal diseases in the waitlist control
group.
Patients who did not begin treatment did not diﬀer
signiﬁcantly from those who received treatment with
regard to all demographic variables and dental anxiety
measures.
Twelve patients from both groups participated in the
pooled follow-up assessment 3 months after treatment
and six patients were followed up 12 months after
treatment.
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54 patients assessed for eligibility
23 patients excluded
8 did not meet inclusion criteria
15 refused to participate
31 patients randomized

16 patients allocated to EMDR
13 received treatment
3 did not receive treatment,
because they did not present for
the first EMDR session

15 patients allocated to waitlist
control group
9 received treatment after waiting
period
6 did not receive treatment,
because
4 did not show up for the second
assessment (after the waiting
2 did not present for the first
EMDR session

24 took part in the first two
assessments after treatment and
waiting period, respectively
12 patients received treatment and
took part in the 3-months follow-up
assessment
6 patients received treatment and
took part in the 12-months follow-up
assessment

Fig. 1. Patient ﬂow in the trial.

Based upon the scores of the IES-R, nine (29.0%)
patients of the whole sample and eight (33.3%) patients
of the observed cases sample showed global scores
above 0, indicating relevant PTSD symptom levels.
Twenty-three patients initially screened were not
included in the study. Eight did not meet the inclusion
criteria; of these, two did not report, or could not
remember, a traumatic event during a previous dental
treatment, two had severe organic disorders and four
had severe psychiatric disorders. Fifteen patients
refused to participate, and the demographic data of
these patients could not be collected systematically.
Treatment outcome – group comparison, ITT
observed cases analyses

Thirteen patients of the intervention group who
received treatment were compared with 11 patients of
the waitlist control group who did not receive treatment. The results of the ITT observed cases analyses
are presented in Table 2. The intervention group
improved signiﬁcantly on all outcome variables except
for depression. Signiﬁcant group diﬀerences of consid-

erable eﬀect sizes occurred in the measures of dental
anxiety and self-ratings, as well as in the behavior test.
In contrast, analyses based upon the general measures
of psychopathology did not reveal any signiﬁcant group
diﬀerence.
Treatment outcome – group comparison, ITT LOCF
analyses

To control for the stability of the eﬀects, LOCF ITT
analyses were calculated for the primary outcome variables. All 31 patients initially randomized were
included. According to the LOCF method, missing values of the second assessment were replaced with the
baseline values. The results of these analyses are displayed in Table 3. It can be seen that the signiﬁcant
eﬀects remain stable, although the eﬀect sizes are somewhat smaller than in the observed cases analyses.
Treatment outcome: follow-up investigation

For the assessment of lasting changes, patients of both
groups who had received treatment were pooled. Until
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Table 1
Sample characteristics at baseline
Analysis
EMDR group (n = 16)

Age (yr)
Gender
Female
Male
Education
Compulsory school
High school
A-level
Academic
Employment
In occupational training
Unemployed
Part-time
Full-time
Homemaker
Retired
Missing values
Family status
Single
Unmarried with partner
Married
Divorced/separated
Number of axis I diagnoses
(including dental phobia)
Number of axis II diagnoses
Avoidance of dental visits (yr)
Dental status
Missing teeth
Carious teeth
Destroyed teeth
Periodontal disease
Dental ﬁllings
Artiﬁcial dentitions (corona, bridge)
Artiﬁcial dentitions (removable prosthesis)

41.69  14.93
15 (93.8)
1 (6.2)

Waitlist control group (n = 15)
40.20  10.39

T

v2

d.f.

P

29

0.75

2.386

1

0.12

0.320

11 (73.3)
4 (26.7)

3
7
3
3

(18.8)
(43.8)
(18.8)
(18.8)

4
5
4
2

(26.7)
(33.3)
(26.7)
(13.3)

0.788

3

0.85

2
1
4
4
2
1
2

(12.5)
(6.2)
(25.0)
(25.0)
(12.5)
(6.2)
(12.5)

1
1
6
4
0
0
3

(6.7)
(6.7)
(40.0)
(26.7)

3.905

6

0.69

3.638

3

0.30

(20.0)

5 (31.2)
3 (18.8)
7 (43.8)
1 (6.2)
2.44  1.03

1 (6.7)
6 (40.0)
7 (46.7)
1 (6.7)
2.47  1.30

0.69

29

0.95

0.06  0.25
4.19  3.29

0.07  0.26
4.47  3.38

0.46
0.23

29
29

0.96
0.82

4.13  3.46
2.31  3.67
0.69  1.96
12 (75.0)
6.81  5.72
3.44  5.30
0.06  0.25

6.40  3.70
1.53  2.62
0.27  0.46
15 (100)
8.53  3.82
2.80  4.09
0.07  0.26

1.769
0.677
0.836

29
29
29
1
29
29
29

0.09
0.50
0.42
0.04
0.34
0.71
0.96

4.306
0.979
0.373
0.046

d.f., degrees of freedom; EMDR, Eye Movement Desensitization and Reprocessing.
Values are given as mean  SD or n (%).
Signiﬁcant P-values are given in bold.

3 months after treatment there was a continuing
decrease of dental anxiety; subsequently, this trend plateaued (see Tables 4 and 5).
The ANOVA revealed a signiﬁcant reduction of PTSD
symptoms between baseline and 3 months of follow up.
None of the patients with a positive IES-R score for
PTSD symptoms, indicating relevant symptoms of
PTSD, showed a positive score after treatment. However, although this diﬀerence was still present after
12 months, it was no longer signiﬁcant.
Figure 2 shows the changes of dental anxiety (DAS)
in the 12 single patients available for the follow-up
investigation. Reduction of dental anxiety was found in
all patients at the post-treatment assessments, whereas
in ﬁve patients a slight increase of anxiety occurred
after the intervention. Only one patient almost reached
the initial level of anxiety. At the end of their follow-up
period, one patient could be considered as highly anxious (DAS > 15) and two patients had moderate anxiety (DAS = 13 or 14). All other patients had low or
normal levels of anxiety (DAS < 13).

Treatment outcome: dental visits

The avoidance behavior of the 12 patients who took
part in the 3-month follow-up assessments and of four
other patients who were contacted by telephone, was
assessed. Twelve (75%) reported dental visits and dental treatment; the eﬀect size of the 2 9 2 frequency
tables was d = 2.45. Seven (43.8%) had received one
or more dental ﬁllings, four (25.0%) a root canal
treatment, four (25.0%) the extraction of a tooth,
three (18.8%) had received periodontal treatment,
and two (12.5%) had undergone renewal of ﬁxed prostheses.
After 12 months, 18 patients who had received
EMDR treatment could be evaluated. Fifteen (83.3%)
were receiving regular dental treatment (d = 3.20).
Eight (44.4%) had undergone root canal ﬁllings, seven
(38.9%) had undergone tooth extractions, eight
(44.4%) had undergone dental ﬁllings, seven (38.9%)
had undergone periodontal treatment, and seven
(38.9%) had undergone renewal of ﬁxed prostheses.

18.2  1.6
12.2  2.9
83.1  8.7
59.9  14.2
56.8  12.1
51.6  13.0
7.4  4.0
6.0  3.8
3.9  3.4
3.7  3.4
2.0  2.1
3.2  1.3
6.9  6.0
4.8  4.2
8.7  1.4
9.4  1.3
69.5  14.8
41.5  17.4
12
12
12
12
12
12

2.246
2.330
0.478
2.615
2.857
2.635
12

12

6.305

6.363

12

d.f.

8.236

T

0.76
1.13
0.74
1.78

0.01
0.02
<0.001

0.66

0.04

0.02

0.63

0.04

0.11

1.87

<0.001

0.64

2.52

Eﬀect size
d

<0.001

P

d.f., degrees of freedom; EMDR, Eye Movement Desensitization and Reprocessing.
Signiﬁcant P-values are given in bold.

Behavior test (total score)

Dental Anxiety
Scale (total score)
Dental Fear
Survey (total score)
Brief Symptom Inventory
(global severity index)
Hospital Anxiety and
Depression Scale – Anxiety
Hospital Anxiety and
Depression Scale – Depression
Impact of Event Scale
(diagnostic score)
Dissociative Experience
Scale
Behavior test (no. of steps)

Measure

Analysis

EMDR intervention group (n = 13)

Pretreatment
Post-treatment
Mean  SD

Table 2

18.1  1.8
17.9  1.2
82.4  10.7
79.6  10.0
62.6  13.8
60.1  12.4
8.6  3.7
8.7  3.6
5.0  2.8
5.8  2.5
1.7  1.9
2.6  1.5
7.8  4.9
5.5  4.8
8.7  0.8
8.6  1.1
74.3  20.0
68.4  24.5

Prewaiting period
Postwaiting period
Mean  SD

1.138

0.559

2.061

1.728

1.576

0.095

0.925

1.994

0.329

T

9

10

10

10

10

10

10

10

10

d.f.

Analysis

0.29

0.59

0.07

0.12

0.15

0.93

0.38

0.07

0.75

P

Waitlist control group (n = 11)

Outcome measures group comparisons: intention-to-treat observed case analyses

0.37

0.10

0.62

0.51

0.47

0.03

0.28

0.60

0.11

Eﬀect size
d

11.525

4.724

0.006

1.032

3.224

3.086

1.317

23.050

41.236

F

1, 21

1, 22

1, 22

1, 22

1, 22

1, 22

1, 22

1, 22

1, 22

d.f.

Analysis

0.003

0.04

0.94

0.32

0.09

0.09

0.26

<0.001

<0.001

P

Group comparison
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18.3  1.6
13.3  3.7
82.6  11.0
63.8  17.0
58.6  13.4
54.4  14.7
8.1  4.1
7.0  4.2
4.3  3.2
4.1  3.3
1.9  2.1
3.0  1.6
7.8  7.7
6.1  6.9
8.6  1.3
9.2  1.3
70.5  14.1
46.2  20.5
15
15
15
15
15

2.179
2.255
0.481
2.505
2.712

5.314

14

15

15

4.991

2.522

15

d.f.

Analysis

5.783

T

0.70
0.72
0.66
1.44

0.02
0.02
<0.001

0.55

0.04

0.02

0.55

0.046

0.13

1.33

<0.001

0.64

1.78

Eﬀect size
d

<0.001

P

EMDR intervention group (n = 16)

Pretreatment
Post-treatment
Mean  SD

d.f., degrees of freedom; EMDR, Eye Movement Desensitization and Reprocessing.
Signiﬁcant P-values are given in bold.

Behavior test (total score)

Behavior test (no. of steps)

Dental Anxiety Scale
(total score)
Dental Fear Survey
(total score)
Brief Symptom Inventory
(global severity index)
Hospital Anxiety and
Depression Scale – Anxiety
Hospital Anxiety and
Depression Scale – Depression
Impact of Event Scale
(diagnostic score)
Dissociative Experience Scale

Measure

Table 3

17.9  1.8
17.7  1.4
80.9  9.6
78.9  8.7
58.8  14.8
56.9  13.4
7.6  4.0
7.7  4.0
4.5  2.6
5.1  2.6
2.1  1.7
2.8  1.3
7.4  4.9
4.7  4.3
8.8  0.8
8.7  1.1
70.8  18.2
66.9  21.0

Prewaiting period
Postwaiting period
Mean  SD

1.132

0.564

1.979

1.685

1.547

0.096

0.927

1.921

0.333

T

14

14

14

14

14

14

14

14

14

d.f.

Analysis

0.28

0.58

0.07

0.11

0.14

0.93

0.37

0.08

0.74

P

Waitlist control group (n = 15)

Outcome measures group comparisons: intention-to-treat last observation carried forward analyses

0.30

0.11

0.82

0.47

0.40

0.04

0.25

0.49

0.10

Eﬀect size
d

12.528

4.224

0.095

0.320

2.276

1.784

0.748

16.509

23.540

F

1, 28

1, 29

1, 29

1, 29

1, 29

1, 29

1, 29

1, 29

1, 29

d.f.

Analysis

0.001

0.049

0.76

0.58

0.14

0.19

0.40

<0.001

<0.001

P

Group comparison
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Table 4
Outcome measures at the 3-month follow-up (n = 12)

Measure
Dental Anxiety Scale
(total score)
Dental Fear Survey
(total score)
Brief Symptom Inventory
(global severity index)
Hospital Anxiety and
depression Scale – Anxiety
Hospital Anxiety and
depression Scale – Depression
Impact of Event Scale
(diagnostic score)
Dissociative Experience Scale

3-month follow-up
Mean  SD

Eﬀect size
(pretreatment –
3 months)
d

F

ANOVA

Pretreatment
Mean  SD

Post-treatment
Mean  SD

18.1  1.2

11.3  2.2

10.5  3.5

3.28

33.151

2

<0.001

78.3  10.5

54.3  14.0

48.1  10.9

2.28

21.480

2

<0.001

57.0  11.2

46.8  12.9

50.1  13.8

1.01

2.047

2

0.15

7.5  3.9

4.9  3.6

5.9  3.4

0.69

1.538

2

0.23

4.2  2.2

3.3  2.9

3.3  2.8

0.37

0.434

2

0.65

2.1  1.8

3.4  1.2

1.40

6.007

2

0.006

6.3  6.4

3.9  4.2

1.34

1.234

2

0.30

3.8  0.6
3.2  3.6

d.f.

P

Signiﬁcant P-values are given in bold.

Table 5
Outcome measures at the 12-month follow-up (n = 6)

Measure
Dental Anxiety Scale
(total score)
Dental Fear Survey
(total score)
Brief Symptom Inventory
(global severity index)
Hospital Anxiety and
depression Scale – Anxiety
Hospital Anxiety and
depression Scale – Depression
Impact of Event Scale
(diagnostic score)
Dissociative Experience Scale

3-month
follow-up
Mean  SD

12-month
follow-up
Mean  SD

Eﬀect size
(pretreatment –
12 months)
d

F

ANOVA

Pretreatment
Mean  SD

Post-treatment
Mean  SD

17.7  1.1

11.2  2.5

9.2  3.1

10.5  2.4

3.75

14.522

3

<0.001

76.2  11.5

54.3  13.6

42.2  10.8

44.7  10.7

1.79

10.468

3

<0.001

49.0  6.7

39.7  10.6

42.7  12.1

46.7  18.0

0.16

0.658

3

0.59

5.0  2.8

3.3  1.8

5.2  3.2

5.0  4.6

0.0

0.427

3

0.74

3.5  2.2

2.7  2.1

2.5  1.9

2.8  5.1

0.16

0.121

3

0.95

1.7  1.6

3.0  1.5

4.0  0.6

3.2  1.5

5.08

2.506

3

0.096

2.2  2.4

1.0  1.0

1.0  1.3

1.1  1.0

0.94

0.831

3

0.49

d.f.

P

Signiﬁcant P-values are given in bold.

Discussion

Fig. 2. Dental Anxiety Scale (DAS) sum scores of 12 patients
available for follow up (each line represents one patient).

This study investigated the eﬃcacy of EMDR in
patients with dental phobia. The results demonstrated
large eﬀects of EMDR on dental anxiety. More speciﬁcally, the eﬀect size for the reduction on the two independent measures of self-reported anxiety was 2.52 and
1.87 (1.78 and 1.33 in the LOCF analyses), respectively.
This improvement was even larger at the 3-month follow-up and was still detectable after 12 months.
Reduced anxiety was also indexed by patients’
responses to the behavior test; that is, after treatment,
patients tolerated more stages of exposition during a
real dental visit with lower rates of anxiety. However,
the behavior test employed in this study showed a ceiling eﬀect because at baseline the majority of the
patients had already tolerated all steps of the test
(although with diﬀerent levels of anxiety). This might
be attributed to the fact that patients with dental
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phobia, as a result of their avoidance behavior, might
not have been able to visit the dental clinic for participation in the study.
The most important result is the fact that a high
number of patients overcame their avoidance behavior
and visited the dentist regularly following treatment.
The eﬀect sizes (2.45 and 3.20 after 3 and 12 months,
respectively) are considerably higher than those
reported in the meta-analysis of KVALE et al. (16), who
found mean eﬀect sizes of 1.8 for self-reported dental
anxiety and 1.4 for attendance at dental visits after up
to 10 sessions of mostly behavioral therapy. This
implies that EMDR not only alleviates anxiety in traumatically induced dental phobia, but also changes
patients’ behavior. It can be hypothesized that mere
exposure or cognitive training does not suﬃciently
relieve anxiety symptoms driven from memories of previous distressing dental events, but, in contrast, direct
targeting of the memories of such events would reduce
anxiety and facilitate behavior change.
To test the hypothesis that patients with dental phobia have symptoms of PTSD and would beneﬁt from
EMDR as a trauma-speciﬁc psychotherapy (13, 14, 20),
symptoms of PTSD were assessed using the German
version of the IES-R. At baseline, eight patients of the
observed cases showed global scores above 0, which
indicates relevant PTSD symptom levels. The mean
IES-R scores of the two groups were 2.0 and 1.7,
respectively. These values indicate that those patients,
who did not suﬀer from severe symptoms of PTSD,
had, at least in part, some mild symptoms of PTSD.
During treatment the mean scores improved signiﬁcantly in the intervention group, and also during the
3 months of follow up in the pooled group of patients
who had received EMDR. Although the group comparison was not signiﬁcant regarding the IES-R changes,
these results indicate a meaningful reduction of PTSD
symptoms following EMDR treatment of patients with
dental phobia. The co-occurrence of the reduction of
PTSD symptoms and the reduction of dental anxiety
and related behavior supports the assumption that
memories of traumatic experiences during a previous
dental treatment play a signiﬁcant role in the etiology
of dental phobia in a particular group of patients. To
this end, the present results are in line with a recent
randomized controlled study showing that EMDR produces equivalent eﬀects in patients with PTSD and
those with other psychiatric conditions, including speciﬁc phobias (43). However, it has to be taken into
account that other important etiological factors exist
(10–12) and that false memories (44) might occur in
some patients. Thus, additional prospective studies,
including early dental experiences, psychopathology,
and eﬀects of treatment, are necessary to elucidate this
relationship in further detail.
The fact that the symptoms of general psychopathology did not signiﬁcantly improve after the three-session
EMDR treatment can be explained by the short
duration and speciﬁcity of the intervention. The treatment delivered in this study may not be suited to
improve pathology beyond dental anxiety with the

exception of trauma-related symptoms that are caused
and triggered by memories of dental experiences from
the past. The eﬃcacy of the treatment is not
restricted to patients with PTSD because patients
with negative IES-R baseline scores also beneﬁted
from it.
This study is characterized by some limitations.
First, the sample was relatively small. However, the
sizes of the eﬀects regarding changes in dental anxiety
were large and signiﬁcant. It is conceivable that with
the use of a larger sample, the group comparison with
regard to PTSD symptom changes would have reached
signiﬁcance. Second, a post-treatment SCID interview
assessment of dental phobia was not carried out. It
would have been important to know how many
patients no longer fulﬁlled the diagnostic criteria for
dental phobia. Third, a methodological shortcoming
can be seen in the waitlist control group design, namely
that it does not allow comparison with a second,
already established, treatment such as behavior therapy
(e.g. in-vivo exposure) and makes follow-up group
comparisons impossible because all participants eventually received the same treatment. Future studies are
needed to replicate our results in a larger randomized
clinical trial with CBT as an active comparator. Moreover, as all patients knew in advance that they would
receive EMDR, either immediately or after a 4-wk
waiting period, placebo eﬀects depending on positive
anticipation might have occurred in the waitlist control
group. Third, only 21 out of 31 patients who initially
had been randomized received treatment, whereas 10
(32.3%) dropped out of the study and were not available for follow-up assessments. It could be observed
clinically that these patients might have had particular
problems with attending the psychotherapist’s oﬃce,
which is situated within the dental clinic. The attrition
rate may have been lower if the patients had been treated in a private practice outside the dental clinic. In
view of the high dropout rate we calculated ITT LOCF
analyses for the outcome variables, which conﬁrmed
the results with somewhat lower eﬀect sizes. Fourth, as
a result of the waitlist control group design, it was
impossible to perform group comparisons of the follow-up data.
Moreover, only a relatively small proportion of the
patients were available for follow-up assessments. As a
consequence, the follow-up data have to be interpreted
with caution. On the other hand, these data may provide a preliminary insight into the long-term course of
dental anxiety after EMDR treatment. Conceivably, the
decrease of dental anxiety continues over a time-period
of several months, eventually plateauing at a level that
still indicates a low to moderate level dental anxiety,
but not phobia. Nevertheless, the majority of the
patients in the present study were able to give up
avoidance behavior and undergo regular dental treatment.
Taken together, this study provides preliminary evidence for the eﬃcacy of EMDR for dental phobia in
patients who experienced distressing and potentially
traumatic dental visits in the past. Future randomized

Eﬃcacy of dental phobia psychotherapy

controlled studies with larger samples and active
comparators are needed to conﬁrm these results.
Conﬂicts of interest – The authors declare no conﬂicts of interest.

References
1. AMERICAN PSYCHIATRIC ASSOCIATION. Diagnostic and statistical
manual of mental disorders, 4th edn. DSM-IV. Washington,
DC: American Psychiatric Publishing, 2000.
2. OOSTERINK-WUBBE F, DE JONGH A, AARTMAN IHA. What are
people afraid of during dental treatment? Anxiety provoking
capacities of 67 stimuli comprising the dental setting. Eur J
Oral Sci 2008; 116: 44–51.
3. OOSTERINK-WUBBE F, DE JONGH A, HOOGSTRATEN J. Prevalence of dental fear and phobia relative to other fear and phobia subtypes. Eur J Oral Sci 2009; 117: 135–143.
4. VERMAIRE E, DE JONGH A, AARTMAN IHA. Dental anxiety
and quality of life: the eﬀect of dental treatment. Community
Dent Oral Epidemiol 2008; 36: 409–416.
5. BERGGREN U, MEYNERT G. Dental fear and avoidance: causes,
symptoms, and consequences. J Am Dent Assoc 1984; 109:
247–251.
6. COHEN S, FISKE J, NEWTON J. Behavioral dentistry: the impact
of dental anxiety on daily living. Br Dent J 2000; 189: 385–390.
€
HG.
7. HAKEBERG M, BERGGREN U, CARLSSON SG, GRONDAHL
Long-term eﬀects on dental care behavior and dental health
after treatments for dental fear. Anesth Prog 1993; 40: 72–77.
8. NG SK, LEUNG WK. A community study on the relation-ship
of dental anxiety with oral health status and oral healthrelated quality of life. Community Dent Oral Epidemiol 2008;
36: 347–356.
9. THOMSON WM, STEWART JF, CARTER KD, SPENCER AJ. Dental anxiety among Australians. Int Dent J 1996; 46: 320–324.
10. FYER AJ, MANNUZZA S, CHAPMAN TF, MARTIN LY, KLEIN
DF. Speciﬁcity in familial aggregation of phobic disorders.
Arch Gen Psychiatry 1995; 52: 564–573.
11. VAN HOUTEM CMHH, LAINE ML, BOOMSMA DI, LIGTHART L,
VAN WIJK AJ, DE JONGH A. A review and meta-analysis of
the heritability of speciﬁc phobia subtypes and corresponding
fears. J Anxiety Disord 2013; 27: 379–388.
12. RACHMAN SJ. Neoconditioning and the classical theory of fear
acquisition. Clin Psychol Rev 1991; 11: 155–173.
13. DE JONGH A, AARTMAN I, BRAND N. Trauma-related phenomena in anxious patients. Community Dent Oral Epidemiol
2003; 31: 52–58.
14. DE JONGH A, FRANSEN J, OOSTERINK-WUBBE FMD, AARTMAN
IHA. Psychological trauma exposure and trauma symptoms
among individuals with high and low levels of dental anxiety.
Eur J Oral Sci 2006; 114: 286–292.
15. DE JONGH A, OLFF M, VAN HOOLWERF H, AARTMAN IH,
BROEKMAN B, LINDAUER R, BOER F. Anxiety and post-traumatic stress symptoms following wisdom teeth removal.
Behav Res Ther 2008; 46: 1305–1310.
16. KVALE G, BERGGREN U, MILGROM P. Dental fear in adults: a
meta-analysis of behavioral interventions. Community Dent
Oral Epidemiol 2004; 32: 250–264.
17. GORDON D, HEIMBERG RG, TELLEZ M, ISMAIL AI. A critical
review of approaches to the treatment of dental anxiety in
adults. J Anxiety Disord 2013; 27: 365–378.
18. KLEINHAUZ M, ELI I, BAHT R, SHAMAY D. Correlates of success and failure in behavior therapy for dental fear. J Dent
Res 1992; 71: 1832–1835.
19. SHAPIRO F. Eye Movement Desensitization and Reprocessing:
basic principles, protocols and procedures. New York: Guilford
Press, 1995.
20. DE JONGH A, VAN DEN OORD HJM, TEN BROEKE E. Eﬃcacy of
Eye Movement Desensitization and Reprocessing in the treatment of speciﬁc phobias: four single case studies on dental
phobia. J Clin Psychol 2002; 58: 1489–1503.

593

21. CHAMBLESS DL, BAKER MJ, BAUCOM DH, BEUTLER DH, CALHOUN KS, CRITS-CHRISTOPH P, DAIUTO A, RUBEIS R, DETWEILER J, HAAGA DAF, BENNET-JOHNSON S, MCCURRY S, MUESER
KT, POPE KS, SANDERSON WC, SHOHAM V, STICKLE T, WILLIAMS DA, WOODY SR. Update on empirically validated therapies, II. Clin Psychol 1998; 51: 3–16.
22. VAN ETTEN M, TAYLOR S. Comparative eﬃcacy of treatments
for posttraumatic stress disorder: a meta-analysis. Clin Psychol Psychother 1998; 5: 126–144.
23. DE JONGH A, HOLMSHAW M, CARSWELL W, VAN WIJK A. Usefulness of a trauma-focused treatment approach for travel
phobia. Clin Psychol Psychother 2011; 18: 124–137.
24. WITTCHEN HU, ZAUDIG M, FYDRICH T. SKID-I: strukturiertes klinisches interview f€
ur DSM-IV, Achse I. G€
ottingen: Hogrefe, 1997.
25. FYDRICH T, RENNEBERG B, SCHMITZ B, WITTCHEN HU. SKIDII: strukturiertes klinisches interview f€
ur DSM-IV, Achse II:
Pers€
onlichkeitsst€
orungen. G€
ottingen: Hogrefe, 1997.
26. CORAH NL. Development of a dental anxiety scale. J Dent
Res 1969; 48: 596–602.
€
S, MEHRSTEDT M, EISENTRAUT I. Die Dental Anxiety
27. TONNIES
Scale (DAS) und das Dental Fear Survey (DFS) – Zwei
Messinstrumente zur Erfassung von Zahnbehandlungs€angsten.
Z Med Psychol 2002; 11: 63–72.
28. KLEINKNECHT RA, KLEPAC RK, ALEXANDER LD. Origins and
characteristics of dental fear. J Am Dent Assoc 1973; 86: 842–848.
29. DEROGATIS LR. Brief Symptom Inventory (BSI): administration, scoring, and procedures manual, 3rd edn. Minneapolis,
MN: National Computer Services, 1993.
30. FRANKE RB. BSI: Brief Symptom Inventory von Derogatis –
Deutsche Version. G€
ottingen: Beltz, 2000.
31. ZIGMOND AS, SNAITH RP. The hospital anxiety and depression scale. Acta Psychiatr Scand 1983; 67: 361–370.
32. HERRMANN C, BUSS U, SNAITH RP. HADS-D: Hospital Anxiety and Depression Scale – Deutsche Version. Bern: Hans
Huber, 1995.
33. WEISS DS, MARMAR CR. The Impact of Event Scale—revised.
In: Wilson JP, Terence WM, eds. Assessing psychological
trauma and PTSD. New York: Guilford Press, 1997; 47–79.
€
M. Erfassung von psychischen
34. MAERCKER A, SCHUTZWOHL
Belastungsfolgen: Die Impact of Event Skala – revidierte Version. Diagnostica 1998; 44: 130–141.
35. BERNSTEIN EM, PUTNAM FW. Development, reliability, and
validity of a dissociation scale. J Nerv Ment Dis 1986; 174:
727–735.
36. FREYBERGER HJ, SPITZER C, STIEGLITZ RD. Fragebogen zu dissoziativen Symptomen, 2nd edn. Bern: Hans Huber, 2005.
37. DE JONGH A, TEN BROEKE E. Die Anwendung von EMDR bei
der Behandlung Speziﬁscher Phobien. In: Lamprecht F, ed.
Praxisbuch EMDR: Modiﬁzierungen f€
ur spezielle Anwendungsgebiete. Stuttgart: Klett-Cotta, 2006; 68–96.
38. DE JONGH A, TEN BROEKE E, RENSSEN MR. Treatment of speciﬁc phobias with Eye Movement Desensitization and Reprocessing (EMDR): protocol, empirical status, and conceptual
issues. J Anxiety Disord 1999; 13: 69–85.
39. GUNTER R, BODNER G. How eye movements aﬀect unpleasant
memories: support for a working memory account. Behav Res
Ther 2008; 46: 913–931.
40. ENGELHARD I, VAN DEN HOUT M, SMEETS M. Taxing working
memory reduces vividness and emotionality of images about
the Queen’s Day tragedy. J Behav Ther Exp Psychiatry 2011;
42: 32–37.
41. KORN D, SPINNAZZOLA J. EMDR treatment and ﬁdelity manual. Boston, MA: The Trauma Center, 2004.
42. MORRIS SB, DESHON RP. Combining eﬀect size estimates in
meta-analysis with repeated measures and independent-groups
designs. Psychol Methods 2002; 7: 105–125.
43. DE JONGH A, ERNST R, MARQUES L, HORNSVELD H. The
impact of eye movements and tones on disturbing memories
of patients with PTSD and other mental disorders. J Behav
Ther Exp Psychiatry 2013; 44: 477–483.
44. BOAKES J. False memory syndrome. Lancet 1991; 346: 1048–
1049.

