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Abstract

Fear of pain has been linked
strongly to the development of
dental anxiety and to avoidance
of dental treatment. Studies
indicate that memory of dental
pain is “reconstructed” over
time. He found that highly
anxious patients tended to
overestimate the pain they would
feel prior to dental procedures,
and also overestimate the pain
experienced, when asked to
recall it later. This pattern of
findings has also been seen in
other studies. In a study which
examined 40 dental patients who
twice underwent oral surgery,
the highly anxious patients
expected more pain than they
actually experienced during the
procedure, and also required
more time for chairside
management than did patients
with low levels of anxiety. First
published in Int Dent S Afric 2007; 9: 6-
14.
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Introduction

Over recent decades, the everyday
clinical practice of dentistry has
benefited from major advances in
techniques, technologies and
materials, as well as in infection
control procedures. At the same
time, public awareness of oral health
has improved. Despite these gains,
anxiety related to the dental
environment and to specific dental
treatments is a problem suffered by
many patients worldwide, and it
remains a significant challenge in
providing dental care. Whereas
anxiety is an emotional state that
helps normal individuals to defend
themselves against a variety of
threats, anxiety disorders are a
dysregulation of these normal
defensive mechanisms, with either
excessive or deficient responses1.

Prevalence of dental anxiety

Dental anxiety has been ranked fifth
among commonly feared situations2.
Given its high prevalence, it is not
unexpected that patients with dental
anxiety avoid dental visits3. Only a
minority of patients claims to have
no anxiety in the dental
environment. A study conducted in
Holland reported that only 14% of
the Dutch population experienced no
apprehension or anxiety when
visiting a dentist, whilst almost 40%
experienced “more than average”
anxiety, and 22% were “highly
anxious”. In this study, the patients
most likely to experience high levels
of dental anxiety were women aged
26-35 years who were irregular
attendees4. In Australia, published
data from 1996 reveal that some
14.9 % of adults could be classified
as “high dentally anxious”. Once
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again, there was a greater
prevalence and severity of dental
anxiety in women than men,
particularly in the 35-44-age range5.
A more recent study by Armfield et
al. confirmed these data, with a
population prevalence for dental fear
of 16.4 % for adults and 10.3% for
children, yielding an overall
prevalence of 16.1%6. Other studies
internationally have reported a
prevalence of between 5 and 20%4,7,
with a recent estimate of 6-15%
globally for patients who avoid dental
care because of high levels of dental
anxiety and dental phobia8.

Many cross-sectional studies
have documented that the
prevalence of dental anxiety reduces
with age4,7,9-11, and this has been
confirmed in a longitudinal study
conducted by Hagglin et al. which
followed individuals from 1969 to
1996. Similar declines in other
general and specific phobias with age
were also found in this study12. Few
studies have not found a strong
association of dental anxiety with
age13,14.

In relation to gender, the
large majority of studies have found
higher prevalence rates for dental
anxiety in females than males9,11,13-

15, with only few noting no significant
relationship16.

The relationships between
dental anxiety and other
demographic variables such as
income level and education
(socioeconomic status) have not
been fully elucidated. While some
studies have demonstrated that
higher levels of dental anxiety are
associated with low income and
education6,13,14, other have failed to
find such relationships9,10. Taken in
combination with other variables, it
would be expected that being
female, having a low income, and
having a low perception of one's oral
health status would be linked with
higher levels of dental anxiety, and

this combination has been confirmed
in a study by Doerr et al13.

Causes

Dental anxiety is a multidimensional
complex phenomenon, and no one
single variable can exclusively
account for its development (Figure
1). Within the literature, a number of
factors that have consistently been
linked with a greater incidence of
dental anxiety, including:

Personality characteristics,
Fear of pain,
Past traumatic dental
experiences, particularly in
childhood (conditioning
experiences),
The influence of dentally
anxious family members or
peers which elicit fear in a
person (vicarious learning),
Blood-injury fears8,14-19.

Fear of pain has been linked
strongly to the development of
dental anxiety and to avoidance of
dental treatment17,18. Studies by
Kent indicate that memory of dental
pain is “reconstructed” over time. He
found that highly anxious patients
tended to overestimate the pain they
would feel prior to dental procedures,
and also overestimate the pain
experienced, when asked to recall it
later20,21. This pattern of findings has
also been seen in other
studies18,22,23. For example, in a
study by Arntz et al. which examined
40 dental patients who twice
underwent oral surgery, the highly
anxious patients expected more pain
than they actually experienced
during the procedure, and also
required more time for chairside
management than did patients with
low levels of anxiety23.
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Several studies have shown that
restorative dentistry procedures
deliver the most potent triggers for
dental anxiety, namely the sight,
sound and vibrational sensation of
rotary dental drills14,24,25, coupled
with the sight and sensation of a
dental local anaesthetic
injection14,25,26.

It is for this reason that
anxious patients who must undergo
restorative procedures are often
managed using the “4 S” rule, which
aims to reduce the triggers of stress,
• Sights (e.g. needles, drills)
• Sounds (drilling)
• Sensations (high frequency
vibrations – with a high annoyance
factor)

• Smells (clinical odours, such
as eugenol and bonding agents)
using alternative methods such as
Atraumatic restorative technique;
Ultra-low speed cutting; Polymer bur
cutting; Chemo-mechanical caries
removal; Air abrasion;
Pulsed Er:YAG/Er,Cr:YSGG lasers;
Ultrasonic instruments with diamond-
coated tips.

In general terms, a patient’s
expectation of experiencing pain,
being hurt and choking or gagging
during treatment can act as a major
trigger for dental anxiety25. As will be
discussed later, addressing these
points can have powerful preventive
effects.

Patient

Personality
characteristics:
e.g.:
neuroticism

Past trauma
and dental
experience
(Conditioning
experiences)

Vicarious
learning
(Fearful family
members, bad
stories from
friends,
movies)

Fear of
pain

Blood-injury fear

Dentist/Staff
Communication
techniques/skills
(condescending
marks, bad
communication skills)
Bad manners
Angry dentist/ staff
Unsympathetic/ non-
supportive staff
Negative dental team
behaviours
(unfriendly,
unaccepting or
reassuring)

Place
Sounds of drills
Smell
Waiting room
(lay out and
design,
content)
Waiting period
Sounds of
moaning
patients

Procedure
Sensation of drill

Extraction
Root canal treatment
Scaling and root
planning
Fillings and crown
preparations
Gag-inducing
procedures

Figure 1. Interactions, which lead to and modify dental anxiety
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It is also important to recognize that
as well as the “4 S” anxiety triggers,
there are a number of other factors
which can trigger anxiety or increase
it. Aspects of dentist-patient
interactions are particularly
important here. Triggers for dental
anxiety can include statements made
by the operator24, in particular when
they are angry of if they make
condescending comments14. A study
by Moore et al. found that these
types of negative dentist contact
behaviours were 5-10 times more
likely to be reported by highly
anxiety patients14. Furthermore,
dentally anxious patients have
complained that dentists make them
feel guilty for being anxious27.

The period of time spent
waiting for dental treatment is cited
commonly by patients as being
anxiety-provoking, as it increases
the time to think about what will (or
could) happen, and to ponder the
worst-case outcomes25. This
emphasizes the need for support
staff in the dental practice to be
aware of an anxious patient, and to
actively take measures to reduce
their concerns. Negative feelings
such as loss of control, and feeling
vulnerable in the dental setting, are
also cited by patients. Informing new
patients (for example, using a
brochure) about they can interrupt
the operator during treatment, may
overcome this “loss of control” fear,
and has been shown to be effective
in anxiety reduction28. Many dentists
use a simple signalling system (such
as a raised hand) to give control to
patients, and this has been shown to
be particularly useful with children as
well as with anxious adult patients25.

Consequences and complications

Dental anxiety has been associated
strongly with poor oral health
status13. Eitner et al., found that
avoidance of dental treatment is
highly correlated with anxiety scores
and with increased caries morbidity
and DMFS scores24. Several studies

have shown that highly anxious
patients have a higher probability of
irregular dental attendance and/or
total avoidance of dental
care13,15,18,24. Higher dental anxiety
scores have been documented
amongst patients who have not
visited a dentist for the last 5
years10. Moore et al. found that
patients with high levels of dental
anxiety were more likely to not have
sought dental care in the past two
years, and were more likely to skip
or cancel appointments or to hesitate
in making dental appointments14.

Even if anxious dental
patients attend regular dental visits,
they are likely to avoid necessary
follow up appointments to complete
the required dental treatment24. This
avoidance of dental treatment results
in higher caries prevalence13,24,29,
leading to a greater need for oral
rehabilitation24. For example, Locker
and Liddell found that dentally
anxious patients had significantly
more missing teeth and fewer filled
teeth compared to non-anxious
patients30. A spiral situation can
occur, where poor oral health and a
patient’s inability to accept dental
treatment, leads to feelings of
inferiority and shame, which in
combination may lead to greater
anxiety and further avoidance of
dental care31. The long-term
consequences for the dentition may
explain why dental anxiety leads to
increased use of general medical
services for prescription of antibiotics
and analgesics32.

As well as affecting an
individual patient's oral health
status, dental anxiety may have a
much wider impact on their life25.
Dental anxiety evokes physiological
responses of the “fright or fight”
type, and these can lead to feelings
of exhaustion after a dental
appointment. Cognitive impacts of
dental anxiety include negative
thoughts22, fear, crying, aggression,
sleep disturbances, disturbed eating
habits, and greater self-medication25.



Journal
Of
Minimum Intervention In Dentistry

J Minim Interv Dent 2009; 2 (1) - 71 -

Impacts on social interactions,
performance at work, self-esteem
and confidence have also been
reported25. Several studies have
shown that highly anxious patients
take longer to treat in the general
dental practice setting33. The
incurred additional costs may be a
significant determinant of whether
people will have follow-up care, since
private dental insurance
arrangements are not generally
supportive of the longer appointment
times needed to provide care33. It is
not surprising, therefore, that some
dentists perceive dentally anxious
patients as being unreliable and a
economic risk34.

Other problems that dentists
may encounter with anxious patients
include reduced satisfaction with
treatment planned or provided.
Several studies have revealed a
relationship between dental anxiety
and satisfaction with the appearance
of one's mouth. Highly anxious
patients are more likely to be
dissatisfied with the appearance of
their teeth7,13,14. They may also have
a heightened expectation that the
treatment will be unpleasant18. As
would be expected, a patient’s
attitude toward dentists has been
shown to have an inverse linear
relationship with dental anxiety, that
is, more anxious patients were less
positive about their dentist13.
Moreover, as patients' perceptions of
dentists' competence decreased,
their dental anxiety was found to
increase35.

Management

Nearly two thirds of dentists believe
that treating an anxious patient
presents a challenge to them in
everyday practice36. Identifying
these patients and putting
appropriate measures in place is
therefore essential. Patients
displaying behaviours such as
frequent cancellation, delaying or
rescheduling appointments may be
doing so because of dental fear and

anxiety6. Upon identification of an
anxious or fearful patient, a range of
measures can be put into place, for
example:

Allowing sufficient time for
the dental appointment,
Minimizing triggers, following
the “4 S” principle described
earlier, e.g. by altering the
surgery set-up, the dental
assistant can place
instruments where they are
blocked from view or
covered34, or could spray a
scented oil fragrance to
reduce the clinical aroma of
the treatment room,
Introducing relaxation
methods (see below),
Provision of extra control
during the procedure,
Using distraction techniques,
e.g. music via headphones,
video glasses, and virtual
reality glasses (especially for
adults),
Providing more efficient
anaesthesia, or using
adjunctive methods, e.g.
peristaltic injectors (Wand™),
topical creams (EMLA ™), and
transcutaneous nerve
stimulation,
Referral to cognitive or
behavioural specialists or
psychologists for anxiety
management and behaviour
therapy6,
Conscious sedation using
pharmacological agents.

Using a multifaceted approach
rather than relying on one single
strategy improves the likelihood of
success. The management of anxious
patients will vary depending on
factors such as the patients’ age,
anticipated degree of cooperation37,
and their medical and/or dental
history38.

Dentist behaviours targeted to
anxiety reduction, such as having a
calm manner, being friendly, giving
moral support, being reassuring
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about pain, preventing pain, and
working efficiently, have been shown
to reduce anxiety39.

Communication

Staff-patient communication with
patients plays a very important role
in anxiety reduction. Providing verbal
support and reassurance is a
frequently used strategy34. To be
maximally effective, this approach
needs to be taken by all staff
members with whom the patient
interacts. A receptionist who notes
anxious patients can schedule
sufficient time for the appointment,
allowing the clinical operators some
additional time to carefully explain
procedures, and then to proceeding
slowly with treatment.

Relaxation therapies

Relaxation therapies can enhance
trust and give patients the feeling of
control over their psychological state.
These methods can be very effective
in motivated and cooperative
patients, and can be used before and
during a treatment appointment.
These techniques are safe, have no
side effects, and give patients more
control over their anxiety level.

A common method is
Jacobsen’s progressive muscular
relaxation, which relaxes patients by
reducing physical (muscle) tension,
and makes them more aware of their
stressed and aroused state, and how
to address this. Their greater feeling
of control over the situation and over
their anxiety symptoms should
translate into greater ability in
coping with the stress of dental
treatment. A simple scheme for
progressive muscular relaxation
involves tensing and relaxing groups
of muscles in turn, for example from
the feet through the lower body and
abdomen to the thorax and then the
head and neck.

Another simple method for
promoting relaxation is paced

breathing, where patients inhale
using deep diaphragmatic breathing,
hold for 5 seconds, then exhale over
5 seconds. This slow paced breathing
can be combined imagery-based
methods with the use of particular
words, visual images or thoughts
that are linked with the breathing
rhythm, for example using a cue
word such as “CALM” on the
exhalation cycle. With repeated
practice, patients can move more
quickly into the relaxed state40.

Relaxation and breathing
techniques have been used
successfully with patients who are
fearful of receiving dental
treatments, and can be easily taught
to patients and applied quickly in a
dental environment40.

Distraction

Virtual reality techniques which
involve the use of coloured glasses to
experience a three-dimensional
computer-generated images during
dental treatment, have been shown
to engage and relax adults, but with
less positive results for children41. By
using distraction and other anxiety
reduction measures, with repeated
positive experiences, a patient’s level
of anxiety should reduce. For
example, Marks et al. have reported
that prolonged exposure to non-
traumatic anxiety cues helps patients
adapt to these situations and will
diminish their excessive responses1.

Techniques with reduced annoyance
factors

Restorative dentistry has,
historically, a strong association with
both pre-treatment dental anxiety
and fear of pain during treatment.
The term “annoyance factor” refers
to the patient’s subjective reaction to
restorative dentistry procedures such
as cavity preparation, and is a
combination of the pressure applied
to the tooth, the vibrations and noise
recorded through the bones of the
skull, the heat and smell generated
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at the interface between the tooth
and the bur and the time taken to
perform a given task42. New methods
for restorative dentistry have
reduced annoyance factors compared
with conventional rotary instruments,
and in so doing they help to
eliminate or reduce a major trigger
of dental anxiety. Atraumatic
restorative technique (ART), air
abrasion, chemo-mechanical caries
removal (Carisolv™), and middle
infrared lasers may now be
considered alternative methods for
tooth preparation and caries
removal.

The erbium (Er:YAG and Er,
Cr:YSGG) lasers act selectively on
water present in hard tissues,
because of their wavelengths and are
able to ablate carious enamel and
dentine. When used properly they
may induce a depressed state of
responsiveness in pulpal
nociceptors42. Generally, patients
undergoing cavity preparation with
erbium lasers do not need local
anaesthesia. Large scale clinical trials
report that only 2-5% of patients will
request local anaesthesia although
many patients experience slight,
intermittent sensations of cold in
their teeth, probably caused by the
cooling effects of water evaporation
during laser pulses40. Suppressive
effects on nerve firing give an
analgesic effect with the duration of
10-15 minutes. Use of this analgesic
effect can maintain comfort in
anxious patients, allowing treatment
of several teeth, in one appointment,
without the need for injected local
anaesthesia.

The ART method has been
used extensively in dentistry for
conservative management of open
cavitations in dentine. On the other
hand, chemo-mechanical caries
removal is a minimally invasive
method, which involves the selective
removal of soft carious dentine
without the painful removal of sound
dentine during cavity preparation, as
a form of chemically accelerated

ART. Use of these novel methods
may be effectively targeted to
anxious dental patients, where the
different methods reduce the major
stimuli for anxiety and also provide a
distraction effect, thus giving overall
a reduction in dental anxiety24. If
patients are aware of these methods,
they may petition the dentist to use
them for future dental treatment. A
study by Eitner et al. found that 60%
of the participants expected to be
treated better if they described
themselves as very anxious to the
dentist24.

Sedation

Conscious sedation techniques have
been proven to be reliable and safe
for managing dental anxiety43, while
more severely anxious and
uncooperative patients can be
treated under general anaesthesia.
Agents such as nitrous oxide and
oxygen administered by inhalation
are in common use, however for
anxiolytic agents, a wide range of
routes of administration exist,
including ingestion, rectal
suppository, intramuscular injection,
and intravenous injection for direct
application into the circulation, as in
the case of midazolam, diazepam
and other benzodiazepines37. Agents
used for sedation must produce a
relaxed state rapidly for the period
needed, but must then wear off
rapidly so that the patient can return
to their normal state37.

Clinical Scenario

A patient presented to a dental clinic
for the treatment of two broken
down but not painful maxillary molar
teeth (16 and 17). After examination
and discussion of treatment options,
the patient agreed on full coverage
porcelain-fused-to-metal crowns. The
dentist booked the patient with
plenty of time to complete crown
preparation and temporisation
procedures. On the appointed day,
the patient, looking calm and
collected, was greeted curtly by the
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dentist (who was running a little
late) and then seated in the dental
chair. The dentist, without explaining
the procedure or the steps involves,
reclined the dental lounge fully to the
supine position, and began by trying
alginate trays into the mouth.
Alginate was then mixed by the
assistant, and the maxillary tray
inserted into mouth. The patient,
rather alarmed and feeling
claustrophobic with a mouth full of
dental impression material began to
panic, with difficulty in breathing,
followed by gagging. He pulled the
impression tray out of his mouth,
and told the dentist that he did not
want the treatment. After a brief but
heated exchange between the
patient and dentist, the patient
stormed out of the clinic.

Case discussion

The patient was in a particularly
nervous state at the start of this
appointment, although he was
anxious about having an unknown
procedure. The lack of
communication of the dentist at both
the first and second visits is a critical
factor, since the patient, without
having had any dental impressions
previously, did not know what to
expect, and in particular how long
the impression material would be in
his mouth. With long procedures,
having a clear understanding
between the patient and the operator
regarding “stopping points” is
essential. In this case, the patient
was not aware of the steps involved
in the procedure, and lacked any
control of his situation. This
increased rapidly his level of anxiety.
Lying in a supine position increases
the impression of vulnerability and
lack of control. The resultant anxiety
was amplified by the patient’s
concerns of airway compromise. To
balance his mental state and to
preserve his well being, the patient
decides to take control, and removes
the impression tray. The curt and
unsympathetic response of the
dentist is the final trigger for the

irrevocable breakdown in their
relationship. The patient will now,
with other dentists, remember how
unpleasant his previous impression
experience was and will have
heightened anxiety for his future
dental treatment. The unpleasant
encounter in the dental surgery will
resurface in his mind when the word
dentist is mentioned in conversation
and this will reinforce his negative
views of dentists and will consolidate
his anxiety. The dentist has lost time
and income. It is likely that the
disgruntled patient will relate his
story to acquaintances, which could
have a negative effect on the
dentist’s reputation because of the
word-of-mouth downstream effects.

To prevent this scenario from
occurring, the dentist should have
had a discussion at the end of the
first visit or the start of the second
visit, about what the procedure
involved. The patient could have
been sat upright for the maxillary
alginate impression, with appropriate
coaching on slow timed breathing,
particularly if this was the patient’s
first impression. Reassurance by the
dentist or chairside assistant during
the impression taking procedure
would have been of great benefit,
and would have reinforced to the
patient that the clinical staff have
their well being in mind. These
simple steps would have eliminated
the problem at its source.

Conclusion

Dental anxiety is a common problem
found throughout the world, with
approximately one in six adults
suffering more severe forms of
dental fear and anxiety. Sex and age
appear to be important factors linked
to dental anxiety, with females from
30-45 being particularly common
within the dentally anxious group in
the population.

Dental anxiety is a multi-
dimensional complex phenomenon,
which is influenced by personality
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characteristics, fear of pain, past
traumatic dental experiences in
childhood, and dentally anxious
family members or peers.

Severe dental anxiety is a
major barrier to seeking professional
dental care, and the implications of
this in terms of dental disease are
significant in terms of deterioration
of their dentition, and a range of
psychosocial problems. The
management of the dentally anxious
patients should involve considering
both complementary and
pharmacological means. Helping
highly anxious patients to overcome
their fear of dental treatment is a
challenge, however if achieved it will
result in improvement in their oral
health and in their overall quality of
life and well being.

“ ”

40

Int Dent S
Afric 2007; 9: 6-14

Resumen

El temor al dolor se ha ligado
fuertemente al desarrollo de
angustia dental y al evitar
tratamiento dental. Los estudios
indican que el recuerdo de dolor
dental se ‘renueva’ con el
tiempo. Se encontró que los
pacientes altamente angustiados
tienden a sobreestimar el dolor
que sentirán antes de que se
lleve a cabo el procedimiento

dental, así como a sobreestimar
el dolor que sintieron al pedirles
más adelante que lo recuerden.
Este patrón de descubrimientos
se ha observado también en
otros estudios. En un estudio en
el que se examinó a 40 pacientes
dentales, quienes tuvieron dos
operaciones orales, los pacientes
con un nivel de angustia muy alto
esperaban sentir más dolor del
que actualmente sintieron
durante el procedimiento, y
requirieron también de más
tiempo de manejo al lado de la
silla que aquellos pacientes con
niveles de angustia bajos.
Publicado primero Int Dent S Afric 2007;
9: 6-14.
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