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Introduction

Abstract
Little is known about the anxiety patients experience
before attending for dental treatment. The aim of this
study was to determine, in dentally phobic patients,
the temporal relationship of pre-operative anxiety
levels, and the disruption to daily life caused by this.
Twenty-four phobic and 19 comparison (non-phobic)
dental patients were recruited. Four validated questionnaires were used to assess anxiety and quality of
life, which each patient completed for 5 days prior to,
and on the day of, treatment. Those in the experimental group were found to have significantly greater
levels of dental and general anxiety, and a significantly lower quality of life compared with those in
the comparison group. Significant temporal relationships were found with all of the questionnaires.
Dental and general anxiety scores were significantly
correlated with quality-of-life measures. This study
suggests that phobic dental patients are experiencing
significant increased anxiety, and significant negative
quality-of-life effects, in this period.
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T

he 1998 Adult Dental Health Survey (Kelly et al., 1998) found that 64% of
respondents were nervous about some form of dental treatment, and 49%
were anxious about simply going to the dentist. This fear can then lead to
avoidance of dental treatment (Mellor, 1992), dental neglect (Hakeberg et al.,
1993), and a reduced general quality of life (Locker, 2003; McGrath and Bedi,
2004; Mehrstedt et al., 2004). Eventually, dental neglect can lead to pain,
when many patients seek treatment. This is often undertaken at a referral hospital under conscious sedation.
Conscious sedation is a technique used to reduce anxiety while undertaking
dental treatment. However, little is known about the patient’s anxiety in the period
before attending for treatment under sedation. Many of the papers relating to preoperative dental anxiety are focused on treatment modalities aimed at reducing
dental anxiety, and none have included a non-anxious comparison group (Luyk
et al., 1988; Fox et al., 1989; Litt et al., 1993). Numerous studies show that dental anxiety does have an effect on quality of life (Berggren, 1993; Abrahamsson
et al., 2000; Locker, 2003; McGrath and Bedi, 2004; Mehrstedt et al., 2004);
however, these are retrospective studies, and are remote from the pre-operative
period. One study discusses the impact of dental anxiety on quality of life in the
days leading up to treatment (Cohen et al., 2000); however, due to the fact that
the data are qualitative, the frequency or severity of these quality-of-life effects is
not reported. More objective research is required to assess anxiety and quality of
life in anxious dental patients.
When fears arise that are considered out of proportion to the demands of the
situation, cannot be explained or reasoned away, are beyond voluntary control,
and lead to avoidance of the feared situation, then a phobia is said to exist (Marks,
1969). The study presented used validated questionnaires to assess anxiety and
quality of life in phobic dental patients in the period before attending for dental
treatment under conscious sedation. It was a prospective, comparative study,
aimed at providing a quantitative picture of the anxiety patients experience. The
aims of this study were to determine, in phobic dental patients scheduled to
undergo dental treatment under conscious sedation, (a) the temporal relationship
of experienced anxiety levels in the days prior to the dental procedure, and (b) the
level of disruption to daily life activities caused by anxiety experienced in the
days prior to the dental procedure.

Materials & Methods
Approval for the study was obtained from Sunderland Local Research Ethics
Committee, Newcastle-upon-Tyne Hospitals Trust, and Newcastle Primary Care
Trust Research and Development Departments. The study was designed as a
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prospective, comparative, quantitative survey of patient anxiety and
quality of life. A power calculation using Power and Precision
Software, based on the Corah Dental Anxiety Scale and a single
timepoint, revealed that a sample size of 22 for each group would
detect a significant difference between groups of one standard
deviation (3), with 95% confidence and 90% power.

Study Groups
Both an experimental and comparison group were included in
the study.
The experimental group was recruited from patients presenting to the Sedation Department at Newcastle Dental Hospital.
These patients had been referred to the department because they
had a disproportionate level of dental anxiety and were considered unable to undergo dental treatment without pharmacological anxiolysis. A subjective clinical assessment was carried out
to determine phobia of dental treatment following discussion
with, and observation of, each patient.
The comparison group was recruited at Grainger Park Dental
Practice, Newcastle. They were clinically assessed as being nonphobic of dental treatment following discussion and observation.
Inclusion criteria included the clinical assessment as above and
a willingness to participate, age between 18 and 50 yrs, ASA I (fit
and healthy) or II (mild to moderate systemic disease), and a need
to attend for a subsequent appointment for dental treatment.
Exclusion criteria for both groups were refusal to participate,
inability to attend for the treatment appointment within the time
restraints of the study, and inability to understand the consent
process or the questionnaires.

Recruitment
All patients underwent an assessment visit, and if they met the
inclusion criteria, they were invited to take part. A patient information leaflet was provided, and an informed consent form was
signed and witnessed.

Assessment Tools
Four valid questionnaires were used to assess general anxiety,
dental anxiety, and the level of disruption to daily activities in
the pre-operative period.
The Spielberger State-Trait Anxiety Inventory (STAI) provides two self-report scales (Spielberger, 1983). The State
Anxiety scale evaluates how the respondent feels right now, at
this moment; the Trait Anxiety scale evaluates how the respondents generally feel. Higher scores indicate higher anxiety.
The Corah Dental Anxiety Scale (Corah DAS) evaluates how
the patient feels about dentistry in particular (Corah, 1969). The
patient is asked to imagine him/herself in 4 different dental situations, and to rate how he/she feels, from ‘calm’ to ‘terrified’.
Higher scores indicate higher dental anxiety.
The Minor Symptom Evaluation Profile (MSEP) provides a
general measure of subjective central nervous system-related
symptoms that affect well-being (Dahlöf et al., 1989; Dahlof,
1990). It consists of 3 components, contentment, vitality, and
sleep. The lower the score, the better the subjects feel.

The Psychological General Well-Being scale (PGWB) also
provides a measure of well-being and has 6 subscales: anxiety,
depressed mood, positive well-being, self-comparison, general
health, and vitality (Dupuy, 1984). The higher the score, the
better the subjects feel.
All of the questionnaires used have shown high validity and
reliability (Corah, 1969; Spielberger, 1983; Dupuy, 1984; Dahlöf
et al., 1989; Dahlöf, 1990).

Administration of Questionnaires
Each patient was given 6 envelopes, each containing the 4 questionnaires. The patients completed the 4 anxiety questionnaires
in the morning of each day, for 5 days prior to their scheduled
dental treatment appointment, and on the day of treatment. All 6
envelopes were returned to the investigator on the day of the
patient’s initial treatment appointment.
The questionnaires were coded with the patient’s identification number and A or B. The code A or B identified the patient’s
group, to which the investigators were blind.
There was a reliance on the patients to complete the questionnaires, which may have influenced the response rate. To
improve compliance, the patients were given an instruction leaflet with reminders of how to complete the questionnaires, and a
check-off box to enable them to record that they had completed
the questionnaires on that day. No further contact was made
with the patients to prompt them to complete the questionnaires.

Data Analysis
The data were entered into SPSS for Windows 11.0. To test the
significance of the results, 2 different types of tests were carried out.
For analysis of significance between groups and days, repeatedmeasures analysis of variance was used on each questionnaire individually. This involved 3 tests being undertaken simultaneously: a
test of whether there was an overall difference between the experimental and comparison groups over the 6 days; a test of whether
anxiety and quality of life varied between days; and a test of whether
the difference between the experimental and comparison groups
varied between days. The correlation between anxiety and qualityof-life scores was tested by Pearson’s correlation coefficient. The
statistical significance of this result was tested by a t test.

Results
Forty-three patients were initially recruited into the study. Three
patients were completely excluded, as they failed to complete
the questionnaires on one of the days. One of the patients from
the experimental group withdrew from the study. This left 21
patients in the experimental group and 18 in the comparison
group. Four patients failed to complete a full set of a particular
questionnaire. These patients were not excluded; however, the
data for that particular questionnaire were discounted. This
resulted in different numbers of participants for each questionnaire, to ensure analysis was only carried out on full datasets
(see Table 1 for details).
Descriptive statistics showed the average age of those in the
experimental group to be 36 yrs (range, 19 to 50), and 38 yrs for the
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Table 1. Means and Standard Deviations of the Sums of the Values over the Six-day Observation Period
Experimental
Measure

n

Corah DAS
STAI S-Anxiety
STAI T-Anxiety
PGWB
MSEP Contentment
MSEP Vitality
MSEP Sleep

Mean (95% confidence interval)

21
21
21
21
19
19
19

16.2
43.9
42.1
76.0
290.1
214.3
155.3

(14.7, 17.7)
(38.4, 49.4)
(37.1, 47.1)
(68.5, 83.4)
(239.5, 340.7)
(177.9, 250.7)
(128.2, 182.5)

Comparison
Std.
Deviation

Std.
Error

n

3.4
12.1
11.0
16.3
105.0
75.5
56.3

0.8
2.6
2.4
3.6
24.1
17.3
12.9

18
17
16
18
18
18
18

Mean (95% confidence interval)
8.3
30.8
34.2
87.6
136.9
95.2
72.7

(6.9, 9.7)
(26.5, 35.2)
(28.2, 40.2)
(80.8, 94.4)
(90.0, 183.9)
(63.0, 127.3)
(47.2, 98.2)

Std.
Std.
Deviation Error
2.8
8.5
11.3
13.7
94.4
64.6
51.4

0.7
2.1
2.8
3.2
22.2
15.2
12.1

n = number of subjects.
Std = Standard.
DAS = Dental Anxiety Scale.
STAI S-Anxiety = Spielberger State Anxiety Inventory.
STAI T-Anxiety = Spielberger Trait Anxiety Inventory.
PGWB = Psychological General Well-Being scale.
MSEP = Minor Symptom Evaluation Profile.
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Figure. Test scores for the experimental and control groups over the 6
days for the Spielberger State-Anxiety questionnaire.

comparison group (range, 21 to 50). There were 15 females and six
males in the experimental group, and ten females and eight males
in the comparison group.

Relationship between the Two Study Groups
The experimental group had significantly higher total mean
anxiety scores over the 6 days, compared with the comparison
group, for the Corah DAS (p < 0.001), State (p = 0.001) and
Trait Anxiety scores (p = 0.038) (Table 1).
The mean score in all 3 dimensions of the MSEP was significantly higher for the experimental group, indicating a poorer
quality of life (p < 0.001 for all dimensions). The PGWB score
was lower for the experimental group, indicating a poorer quality
of life, and this difference was significant (p = 0.022) (Table 1).

The Temporal Relationship
The comparison group scores for all of the questionnaires (apart
from the Corah DAS) remained fairly stable over the 6 days.

The experimental group showed a steady increase (MSEP, State
and Trait Anxiety) or decrease (PGWB) in scores from days 4 to
0. This change indicated an increase in anxiety and decrease in
quality of life. These observations are illustrated for the State
Anxiety scores (Fig.), and for all of the questionnaires in the
Supplemental Appendices 1-7.
Both the experimental and comparison group Corah DAS
scores remained fairly stable until day 0, when they both
showed an increase, by 0.66 and 0.50, respectively. This
effect of days was shown to be significant for the Corah DAS
(p = 0.017), State (p < 0.001), Trait (p = 0.047), MSEP
(p < 0.001 for all 3 dimensions), and PGWB (p < 0.001)
scores.
In all of the measures, apart from the Corah DAS and the
Spielberger Trait Anxiety Inventory, there was a steady increase
in the difference in mean scores between the experimental and
comparison groups on each day, up to the day of treatment
(Table 2). The difference in scores between the experimental
and comparison groups was shown to vary significantly from
day to day for the State Anxiety (p < 0.001), Trait Anxiety
(p = 0.010), PGWB (p < 0.001), MSEP contentment (p < 0.001),
vitality (p < 0.001), and sleep (p < 0.001) scores, but not the
Corah DAS (p = 0.307).

Correlation between Anxiety and Quality-of-Life Scores
There were significant correlations between the Corah DAS and
the MSEP contentment and sleep scores. There were weaker
non-significant correlations with the PGWB and MSEP vitality
scores.
There were significant correlations between the Spielberger
State Anxiety Inventory and the PGWB, MSEP contentment and
vitality scores, and a weaker non-significant correlation with the
MSEP sleep scores (Table 3).

Discussion
The results of the study show the extent of pre-operative anxiety
that phobic patients experience in the days leading up to dental
treatment. This is especially marked with regard to dental
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Table 2. Parameter Estimates: Difference between Groups (95% confidence interval) on Each Day
Day 5
Corah DAS
STAI S-Anxiety
STAI T-Anxiety
PGWB
MSEP Vitality
MSEP Contentment
MSEP Sleep

7.1
(4.7,
7.3
(-0.3,
7.7
(-0.0,
-6.8
(-15.9,
74.0
(25.1,
85.5
(15.9,
57.8
(14.6,

9.5)
14.8)
15.4)
2.2)
122.8)
155.2)
100.9)

Day 4
8.1
(5.9,
7.4
(0.8,
6.4
(-0.8,
-7.0
(-16.2,
73.9
(26.5,
85.1
(21.8,
39.6
(-2.4,

10.2)
13.9)
13.5)
2.2)
121.2)
148.4)
81.6)

Day 3
8.1
(6.1,
11.9
(4.5,
6.3
(-1.4,
-10.4
(-20.9,
94.9
(49.4,
122.3
(53.5,
67.5
(29.6,

10.1)
19.0)
14.0)
0.0)
140.5)
191.1)
105.4)

Day 2

Day 1

7.8
(5.6, 10.0)
12.0
(4.4, 20.4)
8.0
(-0.05, 16.0)
-11.9
(-23.5, -0.4)
126.7
(65.0, 188.5)
159.9
(70.9, 248.9)
86.9
(45.6, 128.2)

8.0
(5.9,
15.7
(6.7,
7.7
(-0.5,
-15.2
(-25.9,
158.1
(98.8,
199.5
(119.2,
116.7
(70.0,

Day 0

10.1)
24.8)
15.9)
-4.5)
217.4)
279.9)
163.4)

8.2
(6.1,
23.7
(14.8,
11.7
(3.8,
-18.7
(-30.2,
187.3
(124.7,
266.5
(181.6,
127.4
(82.8,

10.3)
32.5)
19.6)
-7.2)
249.9)
351.5)
172.1)

Day = Number of days before treatment.
Day 0 = Day of treatment.
DAS = Dental Anxiety Scale.
STAI S-Anxiety = Spielberger State Anxiety Inventory.
STAI T-Anxiety = Spielberger Trait Anxiety Inventory.
PGWB = Psychological General Well-Being scale.
MSEP = Minor Symptom Evaluation Profile.

Table 3. Correlations of Anxiety Measures with Quality-of-Life Measures using the Mean Scores over the 6 Days in the Experimental Group
Anxiety Measures
Corah DAS (n = 21)

STAI S-Anxiety (n = 21)

Quality-of-Life Measures
+
+
+
+
+
+
+
+

PGWB (n = 21)
MSEP Contentment (n = 19)
MSEP Vitality (n = 19)
MSEP Sleep (n = 19)
PGWB (n = 21)
MSEP Contentment (n = 19)
MSEP Vitality (n = 19)
MSEP Sleep (n = 19)

Pearson Correlation
–0.4
0.5
0.3
0.5
-0.8
0.8
0.7
0.4

Significance (2-tailed)
P
P
P
P
P
P
P
P

=
=
=
=
<
<
<
=

0.055
0.047
0.263
0.019
0.001
0.001
0.001
0.074

n = number of subjects.
DAS = Dental Anxiety Scale.
STAI S-Anxiety = Spielberger State Anxiety Inventory.
PGWB = Psychological General Well-Being scale.
MSEP = Minor Symptom Evaluation Profile.

anxiety. The authors recognize that the CDAS has now been
largely superseded by the Modified Dental Anxiety Scale
(MDAS) and in further studies would choose to use the later
tool. The reader is directed to conversion tables (Freeman et al.,
2007) that enable the CDAS score to be converted to the MDAS
score so that comparison with other work is more plausible.
Elevated state anxiety is also shown in the experimental group,
compared with the comparison group.
Previous studies have linked high levels of dental anxiety
with high levels of general anxiety (Hall and Edmondson, 1983;
Kaakko et al., 1998). Interestingly, this study has shown that
there may also be a difference in phobic dental patients’ proneness to anxiety, as shown by a higher mean trait score in the
experimental group.
The difference over the 6 days between groups was significant for psychological general well-being, contentment, vitality,
and sleep. This indicates that patients with an elevated dental

and general anxiety do have a reduced quality of life in regard
to these dimensions, compared with non-phobic dental patients.
The study also found temporal relationships with all of the
measures in the experimental group. This is the first time these
relationships have been identified, and shows that pre-operative
quality of life and anxiety levels in the phobic dental patient are
dynamic. It has also identified a possible start to these negative
temporal effects, which could facilitate further research.
An unexpected result was the temporal relationship with trait
anxiety. Since this is an underlying personality trait, we would
expect it to be relatively stable. This may be an error due to the
sample size.
For all but the Trait Anxiety Inventory and the Corah DAS,
temporal relationships were demonstrated in regard to the difference in means between the two groups from day to day. This shows
that those in the experimental group were becoming relatively more
anxious, and experiencing a relatively greater effect on their quality
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of life, compared with those in the comparison group. Interestingly,
those in the comparison group had an increase in dental anxiety
comparable to those in the experimental group on the day of treatment. These temporal effects are unique findings, which have not
previously been researched.
The observations seen in this study further confirm the link
among dental anxiety, general anxiety, and quality of life.
Previous studies have shown a relationship between dental
anxiety and quality of life (Berggren, 1993; Abrahamsson et al.,
2000; Locker, 2003; Mehrstedt et al., 2004). By demonstrating
positive and negative correlations, this study confirms the findings of the above papers, although not all of these findings were
significant. Another unique finding of the study was the significant relationship between dental anxiety and sleep.
A stronger relationship was shown between general anxiety
and quality of life, which was particularly marked with psychological general well-being, contentment, and vitality. These
observations are consistent with reports from a quality-of-life
study in regard to general anxiety (Strine et al., 2005) and with
the symptoms one would expect from generalized anxiety.
In conclusion, the results of this study suggest that dentally
phobic patients, in the pre-operative period, have greater dental
and general anxiety and a poorer quality of life, compared with
non-phobic dental patients.
The presence of dental and general anxiety shows a relationship to quality of life. Although there is insufficient evidence to
conclude that dental anxiety specifically has an effect on all
aspects of quality of life, the study does suggest a relationship.
Although the sample size in this study is small, and therefore the
conclusions must be interpreted with some caution, the results have
highlighted important differences between the phobic and nonphobic dental patient, in the pre-operative period. It has also further
confirmed the link between dental anxiety and quality of life.
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