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IS DENTAL PHOBIA A BLOOD-INJECTION-INJURY
PHOBIA?

C.M.H.H. van Houtem, D.D.S., M.Sc.,'* LH.A. Aartman, Ph.D.,! D.I. Boomsma, Professor,?
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Background: Dental phobia is part of the Blood-Injection-Injury (B-1-1) phobia
subtype of specific phobia within DSM-IV-TR. To investigate the conceptual
validity of this classification, the purpose of the present study was to determine the
co-occurrence of dental phobia, typical dental (and B-1-1 related) fears, vasovagal
fainting, and avoidance of dental care. Method: Data were collected by an online
survey in Dutch twin families (n = 11,213). Results: Individuals with a positive
screen of dental phobia (0.4% of the sample) rated typical B-I-I-related stimuli
as relatively little anxiety provoking (e.g. of all 28 fears the stimulus “the sight of
blood” was ranked lowest). Presence of dental phobia was significantly associated
with a bistory of dizziness or fainting during dental treatment (OR = 3.4; 95%

CI: 1.5-8.1), but of the dental phobic individuals only 13.0% reported a bistory of
dizziness or fainting during dental treatment. Presence of dental phobia (OR =

5.0; 95% CI: 2.8-8.8) was found to be associated with avoidance of dental care,

but a bistory of dizziness or fainting during dental treatment was not (OR = 1.0;

95% CI: 0.8-1.2). Conclusions: The present findings converge to the conclusion

that dental phobia should be considered a specific phobia subtype independent of
the B-I-I cluster within the DSM classification system. Depression and Anxiety

31:1026-1034, 2014. © 2013 Wiley Periodicals, Inc.
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INTRODUCTION

pecific phobia is an anxiety disorder that represents
unreasonable or irrational fear of a specific object or
situation.[!) One of the specific phobia subtypes re-
tained in the Diagnostic and Statistical Manual of Men-
tal Disorders (DSM-IV-TR) is Blood-Injection-Injury
(B-I-I) phobia, a phobic condition involving an ex-
traordinary fear of blood, injuries, needles, and inva-
sive medical procedures.l”] B-I-I phobia usually starts
in childhood,"! is often familial,l*”! shows prevalence
rates of about 3%,1% ) and is more prevalent in women
than in men.® 1% There are indications that of all specific
phobia subtypes B-I-I phobia is most strongly associated
with disability.[!!]

According to the text of the DSM-IV-TR (p. 446),?]
B-I-I phobia is characterized by a strong vasovagal re-
sponse, also referred to in the literature as a biphasic
response pattern. This response is supposed to consist
of an initial acceleration in heart rate and increase in
blood pressure, followed by a heart rate deceleration and
blood pressure drop leading to an increased likelihood
of vasovagal fainting.[>*12] Tt is assumed that about 75%
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of patients afflicted with B-I-I phobia have a history of
fainting in phobia-relevant situations.!?]

Dental phobia is a disproportional fear of (invasive)
dental procedures, and is currently classified as a specific
phobia of the B-I-I subtype within DSM-IV-TR. Re-
garding the convergent and discriminant validity of this
categorization, there are only two factor analytic studies
that specifically attempted to determine whether dental
fear corresponds to the cluster of fears within the B-
I-I subtype of specific phobia. Both studies found sup-
port for a classification of fears with a B-I-I or “mu-
tilation” factor comprisin% fears of injections, injuries,
and dental treatment.!® I Conversely, a study assess-
ing the relationship between dental anxiety, and either
B-I-I anxiety or B-I-I avoidance among dental patients
found only weak nonsignificant correlations between
these constructs (» = 0.16 and —0.02, respectively).!!?]
Further, a community survey showed that among den-
tally anxious individuals, only 16% could also be classi-
fied as blood-injury fearful.!°! Vice versa, a study among
blood and injection phobics showed that less than 20%
of them also had a strong fear of the dental situation.! ']
The small level of cooccurrence of dental fear in general
and typical B-I-I fears seems to challenge the contention
that dental fear is a typical B-I-I fear.

The question whether dental phobia is a B-I-I phobia
also pertains to onset, phenomenology, and treatment
planning. Whereas the origin of dental phobia could eas-
ily be explained as the result of associative learning, ¥
the origins of fear of blood and injuty have been claimed
to largely lie in genetic factors.””!’] Even more strik-
ing are the differences in physiological response pattern
between dental phobia and B-I-I phobia. Whereas B-1-
I phobia is associated with a biphasic response pattern,
the cardiac reaction in dental phobics during exposure to
phobic stimuli is typically associated with an acceleration
of heart rate, which is not followed by a drop in heart
rate,!1822] and fainting.!'* 18] Another area in which den-
tal phobia differs from B-I-I phobia is the treatment of
both conditions. While in vivo exposure to anxiety pro-
voking stimuli is generally considered to be the most ap-
propriate treatment for specific phobia in general,!?}! for
B-I-I phobia, when the patient presents with a vasova-
gal fainting response, the preferred additional treatment
is “applied tension” (i.e. artificially increasing the blood
pressure by tensing the muscles).[*+2%]

Taken together, the findings of studies that investi-
gated the dynamic of dental phobia cast doubt on the
empirical basis of the current classification of dental pho-
bia as a “pure” B-I-I phobia within DSM-IV-TR. Yet, in
the light of the development of DSM-5, the authors of
a recent paper evaluating the current diagnostic criteria
for specific phobia, concluded that “dental phobia shares
more similarities than differences with B-I1-1 phobia.”!*%! To
further elucidate this issue the purpose of the present
study was to investigate the conceptual validity of the
DSM classification of dental phobia within the B-I-I
phobia subtype of specific phobia. Therefore, the cooc-
currence of dental phobia, fear of dental objects and sit-

uations (including B-I-I-related stimuli), and a history
of vasovagal fainting during dental treatment was inves-
tigated. More specifically, based on the current classifi-
cation of dental phobia as a B-I-I phobia subtype within
DSM we expected to find that dental phobics would rate
B-I-I-related stimuli equally anxiety provoking as typ-
ically dental-related stimuli. Secondly, it was hypoth-
esized that there would be relatively more individuals
with a fainting history among dental phobics than among
non-dental phobics.

A related issue concerns the contribution of dizziness
and fainting to the tendency to avoid situations where
fainting might occur (i.e. the dental treatment). For B-I-
I phobia it has been claimed that fainting in response to
B-I-I stimuli can aggravate avoidance of medical care,’]
which could exacerbate medical conditions and may lead
to health threatening situations.>~* If dental phobic in-
dividuals indeed display a similar distinctive autonomic
reaction and a selective propensity to faint as seen in
“pure” B-I-I phobics, it is conceivable that this response
pattern would evoke a fear of fainting and preclude in-
dividuals securing appropriate care with detrimental ef-
fects on oral health. Remarkably, however, besides the
text of the DSM-IV that states that “Specific Phobias of
the Blood-Injection-Injury Type, may have detrimental ef-
fects on demtal and physical bealth, because the individual
may avoid obtaining necessary medical care” (p. 446)1*) and
suggestions in this direction,!*%2%27) we are not aware
of any study supporting such a claim in relation to dental
phobia. Therefore, the third aim was to test the hypoth-
esis that fainting would be significantly associated with
avoidance of dental care.

METHODS
RESEARCH PARTICIPANTS

This study is part of an ongoing study on lifestyle and personal-
ity in twin families registered with the Netherlands Twin Register
(NTR).28] The data are derived from the 9™ wave of survey col-
lection in adult participants that was carried out in 2011 and 2012.
After obtaining approval from the Medical Ethics Committee of the
VU University Medical Center Amsterdam, N'TR participants aged
18 years and older were invited to complete the survey (N = 27,892).
At the time of analysis, 11,225 subjects had responded (response rate
40.2%). Twelve participants were excluded because of missing data on
family structure (7 = 6), age (n = 3) or because they were younger than
18 years (n = 3). The remaining subjects (» = 11,213 of 5,098 fami-
lies) had a mean age (£SD) of 44.26 (+15.42) years (age range 18-100
years) with 61.2% being female. Participants were mostly born in the
Netherlands (97.4%).

PROCEDURE

Participants were sent a written invitation including a link to the
web page where they could log on to a web-based survey with a unique,
personal login name, and password. Subjects who had not yet accessed
the web-based survey within three months after the first invitation
received a written reminder. For participants without internet access,
a hard copy version of the survey was available on request. In this
study, only data of the web-based survey were used in the analyses
(n=11,213).
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MEASURES

Sociodemographics. The questionnaire included questions
about sex and age. Information on country of birth was available for
6,530 individuals and level of education was available for 8,082 indi-
viduals based on previous questionnaires.[2%]

Presence of Dental Phobia. Presence of dental phobia was as-
sessed using the Phobia Checklist, a screening tool with four questions
based on the DSM-IV-TR criteria for specific phobia,?! developed
for the assessment of dental phobia. This instrument has previously
been validated and proven to be a valid diagnostic tool for this pur-
pose (sensitivity = 0.95, specificity = 0.99, and an overall hit rate of
97%).1391 The Phobia Checklist contains the following four questions:
(i) When I see or undergo dental treatment I feel unreasonable or ex-
cessive ( = very strong) anxiety; (ii) I try to avoid dental treatment,
or else I undergo treatment only with great anxiety; (iii) I see that I
am far more anxious of dental treatment than is justified; and (iv) My
fear or avoidance of dental treatment is significantly interfering with
or restricting my life. Dental phobia was considered present when all
four questions were answered in the affirmative.

Severity of Dental Fear.  Severity of dental fear was assessed us-
ing the Dental Anxiety Scale.3!] Responses are scored from 1 to 5,
providing total scores ranging from 4 (not anxious at all) to 20 (ex-
tremely anxious). DAS scores of 13 or higher are considered indicative
of the presence of a high level of dental fear.’?] Cronbach’s alpha of
the DAS in the current study was 0.90.

History of Fainting During Dental Treatment. History of
dizziness or fainting during dental treatment was assessed with the
dichotomous question “Did you ever feel dizzy or did you ever faint during
a dental treatmment?”

Anxiety Provoking Stimuli. The fear provoking nature of 28
stimuli was assessed using the question: “Below you will find exam-
ples that you may have experienced at the dentist, oral hygienist, or
oral surgeon. Please indicate for each example whether this evokes a
fear response?” The stimuli were derived from a questionnaire with
67 potentially anxiety-provoking objects and situations related to the
dental setting.**] In the current study, only the 25 most prevalent
anxiety-provoking stimuli were used as items for the questionnaire,
which was supplemented with three additional stimuli (i.e. gagging, a
sense of vomiting, and fainting). The questionnaire contained the fol-
lowing B-I-I-related stimuli: having surgery, being injured, receiving
an injection, and seeing blood. Each of the items were scored on a
four point scale, from 1 (not anxiety provoking at all) to 4 (extremely
anxiety provoking).

Avoidance of Dental Care.  An established way to index regular
dental attendance is to assess the proportion of people who visit the
dentistat least once a year.3#] Accordingly, those who reported visiting
a dentist less than once a year during a 5-year period were classified
as having a tendency to avoid dental care. This was scored using two
distinct categories (i.e. regular attendance or avoidance of dental care).

STATISTICAL ANALYSES

Descriptive statistics were performed in IBM SPSS Statistics (Ver-
sion 20). Regression analyses (continuous measures) and logistic re-
gression (categorical measures) were carried out in STATA 12.1
(StataCorp, College Station, Texas, USA) to test whether dental pho-
bia, fainting, and avoidance were related to a selection of variables.
STATA’s “robust cluster” option was used to account for the non-
independence of family members. The strength of the associations
between avoidance of dental care on the one hand, and a selection of
variables on the other, was estimated by the odds ratio (OR) and 95%
confidence intervals. To cross-validate findings based on the relatively
small number of strict dental phobics, analyses were partially repeated
using a distinction between high and low levels of dental fear based on
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the DAS. For all statistical analyses, a P-value < 0.05 was considered
statistically significant.

RESULTS

SAMPLE CHARACTERISTICS

Sociodemographic characteristics are reported in
Table 1 for participants with (n = 48, 0.4%) and with-
out a dental phobia, for participants with a history of
dizziness or fainting during dental treatment (n = 472,
4.3%) or notand for participants who avoided dental care
(n = 2,010, 18.1%) or not. Comparisons between these
groups revealed that a gender difference was present for
fainting history during dental treatment and for avoid-
ance of dental care.

ANXIETY PROVOKING STIMULI AS INDICATED
BY INDIVIDUALS WITH AND WITHOUT DENTAL
PHOBIA

Table 2 shows the mean scores of anxiety provoking
stimuli as rated by those with and without dental pho-
bia, and the proportion of them rating a specific stimulus
as extremely anxiety provoking (score 4). Dental pho-
bics had significantly higher mean scores on all stim-
uli, including typically B-I-I-related stimuli, than those
without dental phobia (all P < 0.01). For both dental
phobics and nondental phobics the stimulus with the
highest mean score was “undergoing root canal treat-
ment” (95% CI 3.45-3.86 and 2.27-2.31, respectively).
This stimulus was also most frequently reported as ex-
tremely anxiety provoking among both groups (73.9%,
and 11.0%, respectively). Among dental phobics, it ap-
peared that typical B-I-I-related stimuli had a relatively
low ranking among the 28 fears of dental objects and
situations, except the stimulus “having surgery,” which
was ranked third. Of all 28 stimuli dental phobics rated
the B-I-I-related stimulus “seeing blood” as lowest. The
results for dental phobia were similar to those for dental
fear. Individuals with a high level of dental fear, but with-
out fulfilling all screening criteria of dental phobia (n =
573), had significantly higher mean scores on all stimuli
than those with a relatively low level of dental fear (all
P < 0.01). Moreover, regarding the rank order of typical
B-I-I-related stimuli, “having surgery” was ranked third,
“receiving an injection” 16th, “being injured” 17th, and
“seeing blood” 28th.

OVERLAP BETWEEN DENTAL PHOBIA AND A
HISTORY OF FAINTING DURING DENTAL
TREATMENT

Of the dental phobics, 13.0% (# = 6) reported a his-
tory of fainting during dental treatment (Fig. 1). Dental
phobics were significantly more likely (OR = 3.4; (95%
CI: 1.5-8.1) to report a history of fainting than non-
dental phobics [Wald x? (1) = 7.68; P < 0.01]. Of the
individuals with a high level of dental fear, but without
tulfilling all screening criteria of dental phobia, 17.8%
(n = 101) reported a history of fainting (Fig. 1). They
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High level of dental fear
n=>569

History of fainting during
dental treatment
n=472

Figure 1. Overlap between dental phobia and a history of fainting during dental treatment and a high level of dental fear and a history

of fainting during dental treatment.

were significantly more likely (OR = 6.0; 95% CI: 4.7—-
7.6) to report a history of fainting than 1nd1v1duals with-
out a high level of dental fear [Wald x? (1) = 204.71;

P < 0.01].

AVOIDANCE OF DENTAL CARE

Table 3 shows the proportion of participants that re-
ported a tendency to avoid dental care and the associa-
tions with other variables. Avoidance of dental care was
found to be significantly more likely among dental pho-
bics than among those without dental phobia (OR = 5.0;
95% CI: 2.8-8.8). A similar relationship was found for
dental fear (OR =2.3;95% CI: 1.9-2.7). However, a his-
tory of fainting during dental treatment was not found
to be related to avoidance of dental care (OR = 1.0; 95%
CIL 0.8-1.2).

DISCUSSION

This is the first study that investigated the cooccur-
rence of dental phobia, B-I-I-related fears, and vaso-
vagal fainting in a large population-based sample. The
results show that dental phobics fear B-I-I-related ob-
jects and situations (e.g. seeing blood), although they fear
other stimuli present in dental setting (e.g. undergoing
root canal treatment) more. These findings are consis-
tent with earlier findings that showed that patients with
dental phobia or dental fear demonstrate a high level of
fear of multiple stimuli, particularly involving invasive
procedures (e.g. root canal treatment procedures and

extractlons), but not of blood, injury, or injections per
e.[14,33,35,36]

Although presence of dental phobia was significantly
associated with fainting during dental treatment, only a
minor proportion of the dental phobics reported a his-
tory of fainting when exposed to their stimulus situation
(i.e. a dental treatment). This corroborates previous re-
ports on the small overlap between individuals with high
levels of dental fear and fainting,!'*1°] and is far less than
the percentage of 75% reported in patlents with B-I-I
phobia according to the DSM-IV- TR.[ Ttis also in line
with previous studies which showed that none of the den-
tal phobics experienced fainting,!!*! and none displayed
a biphasic re 8ﬁ)onse pattern, when exposed to their pho-
bic stimuli.['® In previous studies with dental phobics
only heart rate acceleration was observed,[?%37:78) a re-
sponse pattern contrary to the biphasic response pattern,
which is descrlbed as being the core phenomenon of B-
I-1 phobla On the other hand, despite the fact that
only a minority of the dental phoblcs reported a faint-
ing response, they were found to be three times more
likely to have experienced such a response during den-
tal treatment than those who did not fulfill the criteria
of dental phobia. An explanation for this finding might
be that a part of the dental phobics also suffer from a
B-I-I-specific phobia subtype, such as blood phobia,
apart from their dental phobla [14,39]

Another important question is whether the alleged
biphasic response pattern of dental phobia translates
into avoidance of necessary care, and therefore may ex-
ert detrimental effects on dental health.2) It was indeed
found that, besides being male and having a low level
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TABLE 3. Strength of the associations between the independent variables and avoidance of dental care

Avoidance of dental care

Participants % avoiders n Wald x? OR 95% CI P-value

Gender
Female 15.4% 1,052 80.42 0.6 0.6-0.7 <0.01
Male 22.2% 956

Education
Intermediate-higher vocational-university 16.3% 1,051 42.82 0.6 0.6-0.7 <0.01
Lower vocational 23.6% 373

Dental phobia
Yes 52.1% 25 30.53 5.0 2.8-8.8 <0.01
no 17.9% 1,985

High level of dental fear
Yes 30.6% 175 68.05 23 1.9-2.7 <0.01
No 16.6% 1,709

Fainting history during dental treatment
Yes 18.0% 85 0.030 1.0 0.8-1.2 0.86
No 17.7% 1,869

Extreme fear of having surgery
Yes 21.9% 141 8.08 1.3 1.1-1.6 <0.01
No 17.4% 1,773

Extreme fear of receiving an injection
Yes 22.5% 81 6.04 1.4 1.1-1.8 0.014
No 17.5% 1,885

Extreme fear of getting injured
Yes 21.9% 51 3.07 1.3 1.0-1.8 0.080
No 17.5% 1,789

Extreme fear of the sight of blood
Yes 27.2% 25 5.68 1.8 1.1-2.8 0.017
No 17.5% 1,904

Extreme fear of fainting
Yes 19.1% 109 0.97 1.1 0.9-1.4 0.33
No 17.5% 1,723

of education, the presence of dental phobia and its less
pathological variant, dental fear, was significantly asso-
ciated with greater avoidance of dental care. However,
the present study failed to find support for the hypothe-
sis that fainting is significantly associated with avoidance
of dental care. Thus, dental phobia, and not a vasovagal
fainting tendency, seems to be a risk factor of avoid-
ance of proper care, and accordingly, for deteriorating
dental health. The present findings are in line with the
only other study that examined the relationship between
fainting and avoidance of dental care,[*") which showed
that fear was an explanatory factor for avoidance of dental
treatment, whereas a fainting experience during a dental
injection was not.

Some limitations of the study need to be mentioned.
Firstly, although the self-report checklist used to iden-
tify individuals with dental phobia has been validated
against a structured diagnostic interview (i.e. SCID)!*!]
it is possible that cases were missed. Therefore, it is im-
portant to replicate the findings in a large clinical sam-
ple. Also, the number of individuals meeting the crite-
ria of dental phobia in the present sample was relatively
small (0.4%), and much lower than previously found in
a large re?resentative sample of the Dutch population
(3.7%).391 A possible explanation for this difference is
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that the current study used a written invitation with a
request to fill out a web-based survey, which may have
provided individuals with dental phobia the opportunity
to avoid participating. This is in contrast with the study
of Qosterink et al. (2009)13%) that used face-to-face ad-
ministration to collect data. Given the response rate of
40.2%, we cannot exclude a nonresponse bias related
to dental phobia. However, previous studies addressing
nonresponse in the Netherlands Twin Registry related
to a variety of traits, showed that the effects of nonre-
sponse bias are unlikely to be large.[*?) Another expla-
nation for the low prevalence of dental phobia found is
the relatively high level of education in this samplel**]
since dental fear and dental phobia have been found to
be less prevalent in highly educated people than in lower
educated people.[**! However, since our results using an-
other operationalization of pathological dental fear (i.e.
DAS > 13) showed virtually the same results, itis unlikely
that this low prevalence of dental phobia limits the con-
clusions of the present study. Finally, in order to deter-
mine whether fainting would be associated with avoid-
ance of dental care, we classified respondents as having
a tendency to avoid dental care when they indicated that
they visited a dentist less than once a year during the
past 5 years. Clearly, there are many more reasons why
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people do not visit a dentist on an annual basis than anx-
iety per se, such as lack of access to care, or financial
reasons. However, given the high SES of the sample,
such reasons may be less likely. Maybe more relevant to
note is that we were not able to tease out clinically rele-
vant or clinically meaningful (i.e. pathological) forms of
avoidance.

The results of the present study challenge the current
classification of dental phobia as a subtype of B-I-I pho-
bia for several reasons. First, the results show that dental
phobics demonstrate fear of multiple stimuli, including
the sound of the dental drill, and having insufficient anes-
thesia, but not of blood, injury, or injections per se.!33: 3]
The finding that a significant proportion of the dental
phobics endorsed having surgery (56%) and receiving
injections (40%) as highly anxiety provoking is not a jus-
tification for its current classification, but might best be
explained as the result of associative learning (i.e. classi-
cal conditioning). Many common situations in the dental
setting are invasive in its nature (e.g. drilling, anesthetic
injections, endodontic treatments, surgical procedures
such as surgical removal of wisdom teeth) that could
easily elicit pain and, consequently, a fear response. In
this way, patients learn to associate previously neutral
stimuli (e.g. the dental chair, the sound of the drill, and
dental instruments) with the experience of pain by which
the dental context becomes a conditioned response to a
danger signal that has predictive value in this potentially
harmful situation. Secondly, with regard to the vasova-
gal response pattern of dental phobics, this study showed
that only a minority of dental phobics also suffers from a
tendency to faint. These findings add to existing evidence
against a model in which dental phobia is considered to
be part of the B-I-I phobia subtype.!!* 1518201 Tt is how-
ever not a surprise that dental phobia is in some way
related to B-I-I phobia, since B-I-I-related stimuli (e.g.
injections or blood) are inevitable aspects of the den-
tal setting. There are many more examples of separate
syndromes that appear similar in the dental setting of
which the disease processes differ in etiology, including
the person with claustrophobia who fears not being able
to escape from the dental treatment room. However,
having this fear does not imply that this person should
be considered as suffering from dental phobia.

Given that dental phobia does not fit in the remain-
ing specific phobia subtypes (i.e. the animal, situational,
or natural environment specific phobia subtypes), in the
light of recommendations for a next edition of the DSM
it may be most appropriate to nosologically classify den-
tal phobia as a specific phobia of the “other category” of
specific phobias, a category that already includes other,
“oral-related” specific phobia subtypes (e.g. emetopho-
bia and choking phobia).?]

CONCLUSION

The present findings add to existing evidence, and
converge on the conclusion, that dental phobia has to
be considered a specific phobia subtype independent of

the B-I-1 subtype within DSM. Further, dizziness and
fainting do not seem to play a role in avoidance of dental
care.
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