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In Vivo Exposure Therapy for the
Treatment of an Adult Needle Phobic
Abstract: Dental anxiety is a widespread problem. Behavioural interventions are effective in reducing dental anxiety and dentists are well
placed to carry out these interventions. This article aims to familiarize dentists with simple behavioural techniques that can be used to treat
patients presenting with dental anxiety. A case study detailing the assessment and treatment of an uncomplicated needle phobia using in
vivo graded exposure is included in order to demonstrate the use of these techniques.
Clinical Relevance: Familiarity with simple, behavioural interventions for dental anxiety will enable dentists to respond appropriately to
patients who present with mild fear and anxiety. Early intervention may play a role in the reduction of phobic anxiety in the dental setting.
Dentists with an interest in behavioural management may also wish to treat patients with uncomplicated dental phobia.
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Fear of dentistry and the inability to receive
routine dental treatment due to dental
anxiety are widespread problems.1 Of adults
in the UK, 36% experience moderate dental
anxiety and 12% experience extreme dental
anxiety.2
The terms dental anxiety
and dental phobia are often used
interchangeably. However, there are
important differences between the two.
Dental phobia is classified as a ‘Specific
Phobia’. This is a ‘marked and persistent fear
of clearly discernible, circumscribed objects or
situations’.3 Patients are aware that their fear
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is excessive and irrational, and the phobic
stimulus is avoided at all costs or endured
with great distress. The main difference
between dental anxiety and dental phobia
is the impact it has on normal functioning.
In order to be classified as a dental phobia,
the avoidance, anxious anticipation
or distress in feared situations has to
interfere significantly with the individual’s
occupational or social functioning.
Behavioural approaches have
been shown to be effective in the treatment
of dental anxiety.4-7 Considering the scope
of the problem, a better knowledge
of simple behavioural management
techniques may improve dental care for the
majority of dentally anxious patients.

Aetiology of dental anxiety
The aetiology of dental anxiety
is not always clear. No single biological
or psychological theory fully explains
the development of anxiety disorders.8
However, it is generally accepted that
phobias are learned fears. Dental phobia
has been linked to early conditioning
experiences, such as traumatic or painful
dentistry, or vicarious learning (when the
fear is learned by observing the fear of
others).9

Treatment for dental anxiety
Treating specific phobias
using behavioural interventions has been
considered one of the success stories
in the field of psychiatric treatment.10
Unfortunately, within the field of dental
anxiety research, it has been difficult to
draw definitive conclusions regarding the
relative effectiveness of various treatments.
However, evidence suggests that the
most robust treatment for uncomplicated
dental phobia is graded exposure to the
fear-provoking stimulus.11 This treatment
is based on Wolpe’s theory of reciprocal
inhibition whereby patients learn to relax
the voluntary muscles during gradual
exposure to fear-provoking stimuli.12

Predictors of successful
outcomes using behavioural
interventions
Behavioural interventions
have a reported success rate ranging from
70–80% in the treatment of dental anxiety.13
Dentists who wish to treat anxious patients
using behavioural interventions should be
aware of factors predicting who is likely to
respond to treatment and who may need
more specialist intervention.
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Research findings suggest
that patients are significantly more likely
to maintain regular dental attendance
following treatment for their dental
anxiety if they are treated by dentists who
received supervised training in exposure
treatment from a psychologist.14 On the
other hand, additional psychopathology,
general psychological distress, and low
motivation predict poorer outcomes
for behavioural interventions aimed
at reducing dental anxiety.15-18 As
behavioural treatments for dental phobia
have a good chance of providing some
relief for most patients, the presence of
co-morbid psychological problems is
not a reason for withholding treatment.
Instead, patients should be referred to
psychiatric or psychological services so
that their difficulties can be addressed in
a more specialist setting. Pharmacological
methods should be considered for patients
reporting low motivation to overcome
their anxiety, as they may be less likely
to engage in behavioural interventions
aimed at reducing their anxiety.

Guidelines for carrying out
graded exposure
Graded exposure involves
presenting a patient with anxiety-inducing
stimuli in an incremental fashion in order
to reduce the intensity of their emotional
response. The following procedures should
be adhered to in order to promote the
efficacy of exposure. Patients are first
taught relaxation techniques and then
develop a hierarchy of fear-inducing tasks,
starting from the least anxiety-provoking
aspect of treatment to the most anxietyprovoking. Patients are introduced to
the least anxiety-provoking aspect of
treatment and, once they are able to
tolerate this, they progress through the
hierarchy until they are able to tolerate the
most feared part of treatment.
Treatment sessions should
last for at least 30–60 minutes and tasks
should be repeated frequently and
regularly until they provoke little or no
anxiety.19,20 The clinician should ensure
that the patient experiences some anxiety,
but unmanageable anxiety levels should
be avoided. It is important that the patient
does not leave the surgery in a state of
high anxiety. If a practice task becomes
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too distressing, the patient can return to the
preceding task and continue exposure until
anxiety levels are suitably reduced.
Clinicians should remember to
ask patients to rate their anxiety after every
exposure. This allows clinicians to gauge
when to move on to more challenging
tasks, and draws the patients’ attention to
the effectiveness of exposure. Treatment
works best if the patient practises exposure
between sessions. This may involve
practising relaxation and looking at pictures
or videos of fear-inducing stimuli.
Dentists are well placed to
carry out exposure-based treatments
aimed at reducing dental anxiety.21 These
methods can be used in one session
with patients presenting with mild forms
of dental anxiety, and may prevent the
exacerbation of fears among individuals at
risk of developing dental phobia. Patients
presenting with uncomplicated phobias
may also be treated by dentists, but
treatment may need to be carried out over
a series of appointments. The following case
describes the use of in vivo graded exposure
in the treatment of a young woman
presenting with a needle phobia.

Case study
Miss B, a 20-year-old civil
servant, was referred to the Department
of Special Care Dentistry at Dundee Dental
Hospital by her general dental practitioner
(GDP). She attended for regular, six-monthly
appointments with her GDP but had never
needed treatment. At her most recent
check-up, bite-wing radiographs revealed
interproximal caries on the UL6 mesial.
When she attended for
treatment, her GDP discovered that Miss
B was extremely anxious about needles.
Despite his best efforts, he could not
administer local anaesthetic and had to
abandon treatment. Miss B explained that
she had needed sedation to have blood
taken at a recent visit to her GP, firstly and
unsuccessfully with oral diazepam and then
by inhalation sedation.
Miss B’s GDP referred her,
requesting treatment by whichever method
was deemed appropriate.
Session 1

Miss B reported being anxious
about needles for as long as she could

remember. She did not recall a triggering
incident. She rated her fear of needles as
10/10 on a scale from 0–10, where 10 is
extremely anxious. Her fear of needles
had remained stable over time. She was
free from symptoms of anxiety unless
she was thinking about an upcoming
appointment with her dentist or doctor. She
reported shaking, increased perspiration,
palpitations, and hyperventilation when
she was thinking about, or confronted
with, a needle. She denied any specific
catastrophic thoughts regarding needles.
Despite her anxiety she did not avoid dental
or medical appointments because she was
concerned about the impact this would
have on her health. However, she endured
these appointments with dread, which only
abated if she discovered that she did not
need treatment that required needles. She
was aware that her fear was irrational and
she felt frustrated with herself for being
unable to control her anxiety.
Miss B was not aware of any
family members with a fear of needles, and
she denied any other fears or phobias. She
denied a history of mental health problems
in herself or in her family. She reported
good social support and a generally
cheerful disposition. She enjoyed her job
and had a number of hobbies and interests.
She particularly enjoyed travelling but was
unable to contemplate visiting destinations
that required her to have immunizations.
She generally coped well with stress, which
added to her frustration at her inability to
manage her anxiety regarding needles. She
reported no current stressors or significant
life events.
Miss B rated her motivation to
overcome her fear of needles as 8/10 on a
scale from 0–10, where 10 is very motivated.
She completed the Modified Dental Anxiety
Scale (MDAS). The MDAS is a widely used
questionnaire measuring dental anxiety. It
comprises five questions assessing patients’
responses to a variety of dental situations.
Responses for each question are scored
from one (not anxious) to five (extremely
anxious), giving a range of scores from
5–25. The average score among groups of
patients from different countries is 11.3,
with respondents who scored 19 or above
being classed as extremely dentally anxious,
or phobic.22 Miss B scored 21/25. Upon
questioning, she explained that she was not
anxious about any other aspect of dentistry,
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with the exception of local anaesthetic.
Although she had indicated on the MDAS
that she would be extremely anxious if
visiting her dentist for treatment tomorrow
or while waiting in the waiting room,
this anxiety related to her anticipation of
needing local anaesthetic. In addition, her
response to the question regarding having
a tooth drilled indicated that she was
extremely anxious, but she explained that
this was because drilling probably required
local anaesthetic to be administered first
(Table 1).
Miss B was advised that she
was suffering from a needle phobia. She
was given information regarding the
development of phobias, what maintained
them and how they are treated. Specifically,
it was explained that phobias are learned
fears that are maintained through
avoidance. As such, patients do no learn

strategies for coping with their fear, or
recognize that their fear may be unfounded.
Treatment of phobias involves
learning coping strategies to manage
fear and gradual exposure to the phobic
stimulus. In this way, patients can learn that
fear dissipates after repeated exposures and
they can learn to relax in previously anxietyprovoking situations. Miss B indicated that
she was happy to commence treatment and
a further appointment was arranged.
Session 2

Miss B was taught
diaphragmatic breathing and the rationale
for this exercise. It was explained that
anxiety caused an increase in heart rate and
respiration. In addition, when people are
anxious they sometimes hold their breath
or hyperventilate, both of which exacerbate
the anxiety response. Focusing on taking

slow, deep breaths counteracts the anxiety
response. Miss B was asked to place her
hands on her abdomen and to inhale
through her nose for four seconds and
exhale through her mouth for five seconds.
She was asked to observe the movement
of her abdomen and to ensure that it
rose when she inhaled and fell when she
exhaled. She was encouraged to practise
with her eyes closed until she felt relaxed
and comfortable with the technique.
Miss B was then taught
progressive muscular relaxation. It was
explained that muscular tension is
associated with anxiety and that learning to
reduce this tension can reduce anxiety. The
technique involves tensing and relaxing all
of the major muscle groups in a sequential
fashion and concentrating on the difference
between the feelings of tension and
relaxation. Miss B was asked to lie back in

CAN YOU TELL US HOW ANXIOUS YOU GET, IF AT ALL, WITH YOUR DENTAL VISIT?
PLEASE INDICATE BY INSERTING ‘X’ IN THE APPROPRIATE BOX

If you went to your Dentist for TREATMENT TOMORROW, how would you feel?
Not Anxious

Slightly Anxious

Fairly Anxious 		

Very Anxious

Extremely Anxious

If you were sitting in the WAITING ROOM (waiting for treatment), how would you feel?
Not Anxious

Slightly Anxious 		

Fairly Anxious 		

Very Anxious

Extremely Anxious

If you were about to have a TOOTH DRILLED, how would you feel?
Not Anxious

Slightly Anxious 		

Fairly Anxious 		

Very Anxious

Extremely Anxious

If you were about to have your TEETH SCALED AND POLISHED, how would you feel?
Not Anxious

Slightly Anxious 		

Fairly Anxious 		

Very Anxious

Extremely Anxious

If you were about to have a LOCAL ANAESTHETIC INJECTION in your gum, above an upper back tooth, how would you feel?
Not Anxious

Slightly Anxious 		

Fairly Anxious 		

Very Anxious

Extremely Anxious

Table 1. Modified Dental Anxiety Scale.28
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the dental chair and close her eyes. She
first focused on her breathing and was then
instructed to begin tensing the muscles
in her feet as she inhaled. She was asked
to hold the tension for 10 seconds and to
release the tension for 20 seconds upon
exhalation. She progressed in this way,
moving up through her legs, abdomen,
arms, hands, shoulders and face until she
felt completely relaxed.
Miss B was encouraged to
practise these techniques at home on a
daily basis. She was reminded that, in the
sessions that followed, she would learn to
replace feelings of anxiety with relaxation as
she moved through a hierarchy of gradually
more anxiety-provoking tasks. She was
assured that she would not move on to
more challenging tasks until she felt relaxed
during the previous task and was reporting
anxiety levels of 3/10 or less. If she felt that
a particular task was too overwhelming,
she could raise her hand to indicate that
she would like to stop, and she could return
to the preceding task until she felt relaxed
again.

Session 3

Miss B was asked about
her practice of relaxation since the last
session. She reported daily practice for
approximately ten minutes each night
before bed. She reported that she had
mastered the technique and felt ready to
commence exposure to needles.
Miss B was introduced to in vivo
graded exposure. It was explained that
each task would be broken down into 3, 5
and 10 second exposures and that the time
would not increase unless she felt relaxed.
She would be asked to rate her anxiety after
each exposure, and encouraged to practise
her relaxation techniques throughout
exposure. She was encouraged to ask
questions at any point during treatment.
Miss B was introduced to the
component parts of the dental syringe, and
their functions were explained. The syringe
was assembled and Miss B was allowed to
handle it. She was asked to rate her anxiety.
She reported anxiety of 6/10. She was
encouraged to practise relaxation while the
clinician explained the length and flexibility
of the needle. She was informed that, for
a normal infiltration, only the tip of the
needle had to be inserted and that topical
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anaesthetic would be applied to the area
before injection. Topical anaesthetic was
applied to the buccal sulcus and its efficacy
demonstrated by touching the treated
area and comparing the sensation to an
untreated area on the corresponding side of
the mouth. Following this exposure, Miss B
rated her anxiety as 2/10.
Miss B was asked to think
about how close she could come to an
unsheathed needle with the safety cap
still on. She was given a variety of options
including touching a fingernail, elbow,
shoulder, chin, lip, anterior tooth or the
gingiva beside the UR4. She opted for a
3 second exposure on her shoulder and
rated her anxiety as 6/10. This fell to 3/10
following repeated 3 second exposures.
Treatment continued in this way with
repeated exposures of 5 and 10 seconds on
her shoulder, progressing once an anxiety
rating of 3 or less was reported. She was
then able to progress to cap-on exposure
on her chin for 3, 5 and 10 seconds. The
clinician explained that it was important to
simulate what would take place if she were
actually receiving an infiltration, so the chair
was reclined and the chair light positioned
accordingly before commencing cap-on
exposure on her chin. Anxiety peaked at
5/10 and fell to 2/10. She was coached to
use her breathing and relaxation techniques
throughout exposure.
At the end of her first exposure
session, Miss B’s attention was drawn to the
efficacy of exposure therapy in reducing
anxiety, and her coping was praised. It was
agreed that at the next session she would
start with cap-on exposure on her chin
to consolidate what she had learned, and
would progress at her pace until she was
able to receive an infiltration.
Session 4

Miss B decided she was able
to start with cap-on exposure on her chin
for 5 seconds. The chair and light were
positioned before exposure began. Her
anxiety peaked at 5/10 and fell to 3/10 after
repeated exposures. She moved on to capon exposure on her chin for 10 seconds
and her anxiety remained below 3/10. She
quickly progressed to being able to tolerate
the capped needle on her gingiva beside
her UR4. The importance of simulating
a real-life situation was reinforced and

therefore topical anaesthetic was applied
to her gingiva before commencing cap-on
exposure for 3, 5 and 10 seconds. During
exposure, Miss B’s anxiety peaked at 5/10
and fell below 3/10.
The clinician explained that
exposure would continue in the same way,
but this time the cap would be removed
from the needle. Miss B decided that she
would be able to tolerate cap-off exposure
on her chin for 3 seconds. Her anxiety
peaked at 4/10. When her anxiety had
reduced to 3/10, exposure continued for 5
and 10 seconds. At this point she felt unable
to tolerate the needle resting flat on her
gingiva but decided she could try this on
an anterior tooth. Anxiety remained below
3/10 during 3, 5 and 10 second exposures.
Miss B progressed to cap-off exposure on
the gingiva. Topical anaesthetic was applied
and repeated exposures continued for 3,
5 and 10 seconds. Miss B reported that
her anxiety peaked at 4/10 and quickly fell
to 3/10. She reported confidence in her
ability to manage her anxiety. The clinician
explained that at the next visit she would
practise cap-off exposure on her gingiva
and progress to an infiltration when she felt
ready to do so.
Session 5

Miss B felt able to begin capoff exposure on her gingiva. The chair was
positioned and topical anaesthetic applied.
Miss B’s anxiety peaked at 6/10 and quickly
reduced to 3/10. The clinician explained
that the next step was to give her a short
infiltration. More topical anaesthetic would
be applied and the infiltration would last
for three seconds. Miss B was reminded
that she could raise her hand at any point
if she felt unable to continue. She was
encouraged to think about how quickly
her anxiety had reduced since her first visit,
using graded exposure. She was advised
that it was normal for patients to find this
part of the procedure the most difficult, and
she was encouraged to focus on her anxiety
management strategies. Miss B agreed to
continue, and she successfully tolerated a
3 second infiltration beside her UR4. She
reported that her anxiety had peaked at
8/10 just before the infiltration and fell to
4/10 afterwards. The clinician drew Miss B’s
attention to the fact that her anticipatory
anxiety was much worse than the anxiety
July/August 2014
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she experienced just after the infiltration.
Exposure continued for 3 seconds until her
anxiety fell to 3 or below and she moved
on in this way until she was able to tolerate
repeated 10 second infiltrations while
experiencing no anxiety.
Miss B was delighted with
her achievement. The clinician explained
that at her next visit she would receive an
infiltration and her restoration would be
completed.
Session 6

Miss B’s restoration was
completed successfully. During the
infiltration her anxiety peaked at 4/10
and fell to 3/10. Following treatment she
completed the MDAS and scored 8/25.
She was referred back to her GDP. The
referral letter included a brief summary of
the strategies used to help Miss B reduce
her anxiety. Strategies such as a timed
infiltration would help Miss B manage any
residual anxiety she might experience if she
required an infiltration in the future.
Miss B was delighted with
her ability to manage her dental anxiety
following treatment using graded exposure.
She attributed her success to being able
to learn strategies to manage her fear and
the opportunity to confront her fear of
needles in an incremental fashion. She was
confident that she would be able to have
dental treatment carried out in general
practice in the future.
A summary of Miss B’s treatment
using graded exposure is shown in Table
2. It must be emphasized that this is an
example of the process. More or fewer
sessions may be required depending upon
the patient’s particular circumstances.

difficulties.24
Saeed25 and colleagues suggest
that, although some dentists report using
a wide variety of behaviour management
techniques, this use is not underpinned by
a detailed understanding of the underlying
principles upon which these techniques
are based. This may have significant
implications for the effectiveness of the
techniques being used. Furthermore, there
is still limited opportunity to gain actual
clinical experience in the assessment and
psychological management of dental
anxiety within dental schools.26 In addition,
dentists report not using psychological

Session 1

 Assessment of patient’s difficulties.
 Explanation of patient’s difficulties
including how phobias develop and are
maintained.
 Explanation of graded exposure.

Session 2

 Teach coping strategies (diaphragmatic
breathing and progressive muscular
relaxation).
 Reinforce rationale for graded exposure.

Session 3

Graded exposure:
 Component parts of dental syringe
explained.
 Look at and handle assembled syringe.
 Cap-on exposure on shoulder (3, 5 & 10
seconds).
 Cap-on exposure on chin (3, 5 & 10
seconds).

Session 4

Graded exposure:
 Cap-on exposure on chin (3, 5 & 10
seconds).
 Cap-on exposure on gingiva (3, 5 & 10
seconds).
 Cap-off exposure on chin (3, 5 & 10
seconds).
 Cap-off exposure on anterior tooth (3, 5 &
10 seconds).
 Cap-off exposure on gingiva (3, 5 & 10
seconds).

Session 5

Graded exposure:
 Cap-off exposure on gingiva (3, 5 & 10
seconds).
 Timed infiltration (3, 5 & 10 seconds).

Session 6

 Complete restoration.

Discussion
Despite the relative success of
behavioural therapies in the treatment of a
range of phobias, the lack of availability of
such treatment remains a significant barrier
to its use in the field of dental anxiety.23
More collaboration between dentists and
psychologists is necessary in order to
ensure that patients are able to access the
full range of treatment options available to
treat their dental anxiety. This is supported
by the suggestion that dentally anxious
patients deem psychological approaches to
be an acceptable form of treatment for their
July/August 2014

techniques to treat dental anxiety owing
to the lack of time available in practice,
a shortage of confidence in using the
techniques, the lack of fees available under
NHS regulations, and feeling stressed while
treating anxious patients.27
In order to work towards
reducing the number of individuals who
develop dental anxiety and treating
those with established dental anxiety,
it is imperative that greater emphasis is
placed on the teaching of psychological
treatment methods, and that dentists have
an opportunity to practise these skills at
undergraduate and postgraduate level.

Table 2. Summary of treatment using graded exposure to treat a needle phobia.
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This will help dentists become more
knowledgeable and confident when
treating dentally anxious patients.
Although time and financial
constraints may mitigate against treating
phobic patients in NHS practice, the
techniques described above could be
used quickly and easily to treat individuals
with mild forms of anxiety. Suitably
trained dentists working in private
practice, who wish to treat uncomplicated,
highly motivated phobic patients using
behavioural management techniques, may
be concerned that the cost of treatment
might deter patients. However, it is
worth bearing in mind that the potential
cost of this type of treatment may not
differ significantly from what clinical
psychologists working in private practice
routinely charge for treating phobic
patients using behavioural techniques.

3.

4.

5.

6.

7.

Conclusion
Behavioural techniques are
effective in reducing dental anxiety for
the majority of patients. Dentists who
choose to familiarize themselves with
these techniques may be able to play a role
in preventing phobic anxiety in patients
presenting with mild fear or anxiety. Using
strategies, such as timed infiltrations or
timed drilling to introduce patients to
treatment, may ultimately facilitate quicker
treatment, boost patients’ confidence and
reduce anxiety.
Dentists may also wish to use
strategies such as graded exposure to
treat patients with uncomplicated, specific
phobias. Although this form of treatment
may take longer to execute, it can be
immensely rewarding for both dentists and
their patients.

8.

9.

10.

11.

12.

13.
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