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Toward the Validation of Visual Analogue Scale
for Anxiety
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Anxiety is a relevant problem in dental practice. The Visual Analogue Scale for
Anxiety (VAS-A), introduced in dentistry in 1988, has not yet been validated in
large series. The aim of this study is to check VAS-A effectiveness in more than
1000 patients submitted to implantology. The VAS-A and the Dental Anxiety
Scale (DAS) were administered preoperatively to 1114 patients (459 males and
655 females, age 54.7 = 13.1 years). Statistical analysis was conducted with Pear-
son correlation coefficient, the receiver operating characteristic (ROC) curve, and
McNemar tests. A close correlation between DAS and VAS-A was found (r = 0.57,
P < .0001); the VAS-A thresholds of dental anxiety and phobia were 5.1 and
7.0 cm, respectively. Despite a significant concordance of tests in 800 cases
(72%), disagreement was found in the remaining 314 cases (28%), and low DAS
was associated with high VAS-A (230 cases) or vice versa (84 cases). Our study
confirms that VAS-A is a simple, sensitive, fast, and reliable tool in dental anxiety
assessment. The rate of disagreement between VAS-A and DAS is probably due to
different test sensitivities to different components of dental anxiety. VAS-A can be
used effectively in the assessment of dental patients, using the values of 5.1 cm

and 7.0 cm as cutoff values for anxiety and phobia, respectively.
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he relevance of psychology and behavioral sci-
ences is ever increasing both in dental education

and in clinical practice.! A large number of patients
are so fearful of dental care as to delay or avoid atten-
dance; dental anxiety involves a wide-ranging and dy-
namic impact on patients’ lives, in addition to avoid-
ance behavior.?® The incidence of dental anxiety
and phobia ranges from 10 to 30% of the population
and depends on several factors, such as nationality,
sociocultural background, previous experience, and
type of intervention.®1971* Oral surgery is a stressful
condition that causes a relevant increase in anxiety,
expected suffering, and pain perception immediately
before the operation'®!®; dental anxiety also impairs
the patient’s capability of understanding provided in-
formation.!” Therefore, careful anxiety assessment
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and management are essential steps toward appropri-
ate patient management and overall high-quality care.

Dental anxiety can be evaluated through a wide range
of approaches, including several psychological tests that
can be used to explore general aspects of anxiety and /or
dental anxiety; a comprehensive review of main tests for
anxiety and pain evaluation in dentistry has been pub-
lished by Newton and Buck in 2000.® Of 15 tests men-
tioned in this review, Corah’s Dental Anxiety Scale (DAS)
is the most widely used.'?~2! Despite its wide use and ef-
fectiveness, DAS has been criticized as exhibiting a nar-
row range of scores?? and showing low resolution for in-
termediate levels of anxiety?>; furthermore, DAS cannot
check all aspects of anxiety, such as personality-related
components (e.g., the role of pessimism and negative
thoughts, proneness to anxiety) and behavioral and cog-
nitive responses. As a result, it might underestimate or
overestimate the level of fear, especially in patients with
intermediate levels of anxiety.

Nonverbal tests are not affected by interpretation of
words and phrases, may be more easily understood,
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and do not restrain patients’ responses within the ad-
ministered scenario, unlike DAS. The concept of visual
analogue scale (VAS) was introduced in the 60s by
Aitken®* to measure psychological states, then painZ®;
nowadays, it is universally accepted as a measure of
pain intensity, but it is also used to assess other sub-
jective experiences. Because it is simple and rapid,
the VAS has gained a wide range of applications in
clinical studies. When the key word “visual analogue
scale” is inserted into PUBMED, more than 7500 pa-
pers are retrieved, most of which deal with pain. The
Visual Analogue Scale for Anxiety (VAS-A) was intro-
duced in 1976%° and was first used in dental patients
in 198827 in recent years, it has been seldom used for
the assessment of both dental anxiety'>1®?8-3% and
other medical conditions.3>~3°

VAS-A was validated in a sample of 45 dental pa-
tients,?” showing a significant correlation with DAS
and the A-State portion of the Spielberger’s State-Trait
Anxiety Inventory (STAI) in both preoperative and
postoperative anxiety assessment. However, VAS-A
has not been checked so far in large series. The aim
of this study is to assess its reliability and define the
thresholds of anxiety and phobia that best correlate
with DAS in a large sample of patients undergoing
oral implantation surgery.

SUBJECTS AND METHODS

This study was approved by our local ethical commit-
tee, and all patients gave informed consent; 1114 con-
secutive patients (459 male and 655 female, age 54.7
+ 13.1 years) submitted to implantology were includ-
ed. Patients who were unwilling or unable to fill out
DAS because of their clinical condition (e.g., neurolog-
ic or psychiatric disorders) or foreign nationality were
discarded from the study.

At the beginning of the preoperative examination,
all patients filled out the Italian version of DAS'*; then
VAS-A was administered, before any other evaluation
of patients’ physical condition or information about se-
dation was provided. Examination included an assess-
ment of clinical conditions and their rating according
to the American Society of Anesthesiologists (ASA)
Physical Status Classification*?; pharmacologic treat-
ment for coexisting diseases was also recorded. All in-
formation regarding conscious sedation, the postoper-
ative period, and preemptive analgesia was then deliv-
ered to patients. Conscious sedation, which included
presedation with oral delorazepam and sedation with
intravenous diazepam according to the Manani proto-
col,"*2 was proposed to all patients and was planned
at the end of the examination.
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Figure 1. Distribution and linear regression of preoperative
Visual Analogue Scale for Anxiety (VAS-A) and Dental Anx-
iety Scale (DAS) scores in 1114 patients submitted to implan-
tology. A significant correlation between the tests is ob-
served, but a large dispersion of data is present with a wide
range of VAS-A values for each DAS score.

Statistical analysis was conducted with the Pearson
correlation coefficient, the receiver operating charac-
teristic (ROC) curve, and McNemar tests, using the
Statistical Package for the Social Sciences (SPSS),
version 13.0 for Windows (SPSS Inc, Chicago, Ill), for
a significance level of P = .05.

RESULTS

Close correlation was found between DAS and VAS-A
(Figure 1; r = 0.57; P <.001), but a large dispersion of
data was present; each value of DAS corresponded to
a wide range of VAS-A data, which, apart from high
DAS scores, included almost all VAS-A values. ROC
curve analysis was allowed to estimate the cutoff value
for anxiety in VAS-A that best fitted DAS data using a
dichotomic grading of the DAS whereby anxiety was
defined by a score >12. The area under the curve
(AUC) in the ROC curve analysis was equal to 0.805
(Figure 2; P < .001), and the VAS-A cutoff value, cor-
responding to the best product of sensitivity (69.5%)
and specificity (72.6 %), was equal to 5.1 cm; therefore,
the DAS score of 12, which is the midpoint of the scale
(defining the ranges 4 to 12 and 13 to 20), was paral-
leled by an equivalent division of VAS-A into 2 sym-
metrical parts, that is, 0 to 5 and 5.1 to 10 cm.
VAS-A grading obtained by ROC curve was allowed
to divide Figure 1 into 4 quadrants (Figure 3), showing
the areas where both tests provided concurrent results
(B and C) and those where the results were discordant
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Figure 2. Receiver operating characteristic (ROC) curve
calculated for Visual Analogue Scale for Anxiety (VAS-A) us-
ing the Dental Anxiety Scale (DAS) as the stated variable,
where a DAS > 12 was selected as an indicator of dental anx-
iety (area under the curve [AUC] = 0.805; P < .001). A VAS-
A cutoff value = 5.1, corresponding to the best product of
sensitivity (69.5%) and specificity (72.6%), has been chosen
as a threshold for anxiety.
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Figure 3. Distribution of preoperative Visual Analogue
Scale for Anxiety (VAS-A) and Dental Anxiety Scale (DAS)
scores in 1114 patients submitted to implantology. Using
DAS > 12 and VAS-A > 5.0 as indicators of dental anxiety,
the figure can be divided into the following four quadrants:
(A) area of test discordance, where a low DAS is associated
with a highVAS-A; (B) area of anxiety, where both tests show
a high score; (C) area of no anxiety, where both tests show a
low score; and (D) area of inverse test discordance, where
high DAS scores are associated with low VAS-A values.
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Figure 4. Receiver operating characteristic (ROC) curve cal-
culated for Visual Analogue Scale for Anxiety (VAS-A) using
the Dental Anxiety Scale (DAS) as the stated variable, where
a DAS > 15 was selected as an indicator of dental phobia
(area under the curve [AUC] = 0.833; P < .001). A VAS-A
cutoff value = 7.0, corresponding to the best product of sen-
sitivity (60.2%) and specificity (87.2%), has been chosen as a
threshold for dental phobia.

(A through D). Both tests provided the same informa-
tion in most cases (Table; concurrence index = 0.72);
in the remaining 28% of patients with discordant re-
sults, VAS-A mainly overestimated the level of anxiety
in comparison with DAS (230 with high VAS-A and
low DAS vs 84 with low VAS-A and high DAS; P <
.001).

Of 1114 patients, 93 (8.3%) had a phobic level of
anxiety. The ROC curve using a DAS score of 16 as a
threshold for dental phobia had an AUC = 0.833 (P <
.001), with a VAS-A cutoff equal to 7.0 cm, corre-
sponding to a sensitivity of 60.2% and a specificity of
87.2% (Figure 4).

DISCUSSION

Dental fear can be considered a universal phenome-
non with different cultural features.®> The origin of
dental anxiety is multidimensional and includes both
endogenous and exogenous causes.*® Several psycho-
logical disorders (e.g., low self-esteem, general fearful-
ness, conduct disorder, agoraphobia, simple phobia,
alcohol dependence, multiple Diagnostic and Statisti-
cal Manual of Mental Disorders, Fourth Edition [DMS
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Relationship Between Visual Analogue Scale for Anxiety (VAS-A) and Dental Anxiety Scale (DAS)

DAS =12 DAS>12 McNemar Test
VAS-A <51 609 (87.9%) 84 (12.1%) P < .0001; concurrence index = 0.72
VAS-A =51 230 (54.6%) 191 (45.4%)

IV] diagnoses) are more frequent in patients with high
dental anxiety as defined by DAS.**"*® Exogenous
factors include conditioned fear (yielded by previous
bad experiences or information), fear of somatic intra-
operative reactions, and distrust of dental profession-
als*3. the latter, in turn, is usually caused by dentists’
inappropriate behavior and traumatic dental treat-
ments, leading to patients’ helplessness and threats of
loss of autonomy and violation.*’ Finally, patients with
severe systemic disease show a higher level of dental
anxiety, related to previous experience with their dis-
eases and interventions.'* As a result, dental anxiety
is far from being a simple entity that is easily detect-
able with a single test.

The DAS is the most widely used and well-validated
test in the assessment of dental anxiety and phobia. It
shapes 4 dentally related situations, that is, the day be-
fore dental care plus 3 scenarios (the attending room,
the dentist preparing a drill, and the dental hygiene
session). Each of these includes 5 responses of in-
creasing anxiety (scores 1 to 5), with the sum of re-
sponses ranging between 4 and 20. Scores higher
than 12 indicate anxious patients,*®°3 and scores
higher than 15 indicate phobic levels of anxiety.!®
DAS has shown high internal consistency'*!° and
test-retest reliability!® and is available in 5 European
languages (Dutch, Hungarian, German, Italian, and
Norwegian).}*°457 Nevertheless, it has some limita-
tions: (a) narrow range of total scores??; (b) low reso-
lution in intermediate level of anxiety?>; and (c) dys-
homogeneous answers, including descriptions of both
anxiety and physical reactions.?® Furthermore, the
DAS, describing a dental scenario only, may skip rele-
vant aspects of the multidimensional nature of dental
anxiety; if so, anxiety assessment in dental patients
might be improved by adding other anxiety tests unre-
lated to the dental scenario.

VAS provides a useful measure of experience in
clinical settings with the advantage of being nonverbal
and thus independent from any specific descriptor of
the investigated phenomenon. Apart from pain, the
VAS has been used to test anxiety, well-being, satisfac-
tion, and physical concerns in other medical condi-
tions, such as irritable bowel syndrome,®® rheumatoid
arthritis,®® pelvic disorders,3® oocyte retrieval,®® cesar-
ean section,” and mechanical ventilation.®®

As far as anxiety in dentistry is concerned, the VAS-
A has been checked in small series, correlating it with

cortisol level®® or other psychological tests.’®3%3° The

most recent study deals with implantology in 98 cases
and reports a significant correlation between VAS-A,
DAS, and the expectation of experiencing pain,®* but
no further information is available on the relationship
between VAS-A and DAS. Therefore, the paper by
Luyk et al?’ on 45 patients remains the only study
providing detailed data on the relationship between
VAS-A and DAS, but it reports only the correlation be-
tween the 2 (r = 0.58; P <.01) and with stated anxiety
(r = 0.76; P <.001). These data show that VAS-A may
be a useful indicator of anxiety in dentistry but do not
allow us to pinpoint aVAS-A threshold for anxiety and
phobia; furthermore, use of the VAS-A in clinical prac-
tice calls for checking the rate of discordance between
the 2 tests in a large series.

Our study confirms the significant correlation be-
tween VAS-A and DAS but shows the large dispersion
of data, whereby almost all VAS-A values are displayed
for each DAS score, especially in the intermediate
DAS values (Figure 1). The best relationship between
VAS-A and DAS can be obtained by classifying the
VAS-A as follows: (a) 0 to 5 cm = nonanxious pa-
tients; (b) 5.1 to 6.9 cm = anxious patients; and (c)
7.0 to 10 cm = phobic patients. However, even with
this VAS-A grading, the concurrence index is 0.72,
showing that in 28% of cases, results of the tests are
discordant, raising the question of which, if any, may
fail in assessing anxiety in this subgroup.

Analysis of discordant data shows that about 50%
of patients with VAS-A > 5.0 have a DAS of 12 or less,
while only 12.1% of those with VAS = 5.0 have a high
DAS value. This indicates that VAS-A has a higher risk
of overestimating preoperative anxiety, or, conversely,
that DAS has a higher risk of underestimating it. Such
a discrepancy calls for further study using other psy-
chological tests (such as the Spielberger’s State-Trait
Anxiety Inventory) to check which test, if any, fails to
assess the patient. Another, more plausible explana-
tion is that VAS-A and DAS may detect different com-
ponents of dental anxiety, whereby the former, be-
cause it is unrelated to the dental setting, may disclose
factors undetected by DAS; for example, a patient may
not be fearful of the dentist and the operation (taken
by themselves) but may be concerned about possible
complications of that specific intervention (e.g., alveo-
lar nerve damage). If so, the apparent discordance
does not necessarily imply that the result of one test
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should be considered as “false.” In case of error, it is
better to overestimate than underestimate the level of
anxiety; therefore, our results suggest greater effective-
ness of VAS-A, which was able to recognize as anxious
191 patients who went undetected by DAS (vs 84 de-
tected by DAS only) or, better, to indicate the need for
using both tests in clinical practice, thus classifying the
patient as anxious when at least 1 test is positive. The
latter approach can maximize dental anxiety detection.

Finally, the fixed sequence of test administration
(DAS first, then VAS-A) is a methodologic limitation
that may have caused a bias in this study; in fact, pa-
tients’ anxiety might have increased while filling out
the DAS, thus artifactually increasing the sensitivity of
VAS-A. This limitation calls for further study by adding
other anxiety tests and randomizing their sequence of
administration (Facco et al., study in progress) to
properly check the correlation between tests. Howev-
er, the results of this study keep all their value for rou-
tine clinical practice, where randomization is mean-
ingless. The used fixed sequence of tests is most suit-
able in that the DAS can be self-completed before the
preoperative examination is performed, while the VAS
can be easily administered at its beginning. In this set-
ting, the VAS-A grading suggested here keeps its effec-
tiveness when used after the DAS.

In conclusion, the VAS-A is a valid test for preoper-
ative anxiety, with greater sensitivity than the DAS in
this series. It can be used alone or in combination with
DAS to improve assessment of dental anxiety. Patients
with VAS-A > 5.0 cm should be regarded as anxious,
and those withVAS-A = 7.0 as phobic; further study is
required, which can be conducted by adding other
psychological tests (such as STAI and Beck Depres-
sion Inventory) and randomizing the order of test ad-
ministration, to check the concurrence of DAS and
VAS-A and provide further insight on discordant data.
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