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ABSTRACT

OBJECTIVE: Integrative review on the influence of music on parameters of fear, pain and anxiety
during dental care.

METHODS: Search for articles on the databases MEDLINE, PubMed, LILACS, Scielo and Google
Scholar, using the terms “music”, “dentistry”, “music therapy”, “fear”, “pain”, “anxiety” and “music
therapy and dentistry”. Inclusion criteria were: randomized clinical trials with primary data surveys that
were related only to dentistry. The exclusion criteria were: any other experimental and observational
study design, literature reviews and studies in which it was not possible to identify a relation with
the subject.

RESULTS: Of the 11 randomized trial studies reviewed, all observed beneficial effects in patients who
were listening to music during dental care. Studies have shown a reduction of pain during orthodontic
treatment, reduction of postoperative recovery time and reduction of anxiety level in pediatric patients.
CONCLUSION: It was possible to observe that the use of music is recommended as an accessory
therapy in dental care. Nevertheless, for the professional’s success in the treatment of fear, pain and
anxiety, dialogue with the patient is essential, giving simple explanations and demonstrations, thus
reducing the anxiety caused by the unknown and, in this way, controlling fear and pain. However,
it is necessary to carry out more research in this field, in order to obtain better scientific evidence
regarding music therapy applied to dental practice.
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Efeito da musica nos parametros de medo, dor e ansiedade durante
o atendimento odontolégico: uma revisao integrativa

RESUMO

OBJETIVO: Revisao integrativa sobre a influéncia da musica em parametros de medo, dor e ansiedade durante
atendimento odontolégico.

METODOS: busca de artigos na base de dados MEDLINE, PubMed, LILACS, Scielo e Google Académico, tendo
como descritores os termos “music”, “dentistry”, “music therapy”, “fear”, “pain”, “anxiety” e “musicoterapia e
odontologia”. Os critérios de inclusdo foram: ensaios clinicos randomizados que utilizaram dados primérios
relacionados com o tema proposto neste trabalho. Os critérios de excluséo foram: qualquer outro desenho
de estudo experiemntal e observacional, revisdes de literatura e quando néo foi possivel estabelecer relagédo
com o tema do estudo.

RESULTADOS: Dos 11 artigos revisados, todos observaram efeitos benéficos em pacientes que foram atendidos
ouvindo musica. Os estudos comprovaram redugao da dor durante o tratamento ortodéntico, redugao do tempo
de recuperagéo pos-operatéria e diminuigdo do nivel de ansiedade em pacientes pediétricos.

CONCLUSAO: Observou-se que o uso da musica é recomendado como terapia coadjuvante do atendimento
odontolégico. Ainda que, para o sucesso pelo profissional no tratamento do medo, dor e ansiedade, é
fundamental o didlogo com o paciente, dando explicagdes e demonstracdes simples, podendo diminuir assim
a ansiedade causada pelo desconhecido e, deste modo, controlar o medo e a dor. Todavia, é necessaria
a realizagéo de mais pesquisas nesse campo, para se obter melhores evidéncias cientificas em relagéo a
musicoterapia aplicada a pratica odontolégica.

Palavras-chave: musicoterapia; ansiedade; medo; dor; odontologia.
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INTRODUCTION

Music is present in most moments. In everyday life, there
are several types of sounds that stimulate different effects
and reactions in the body. It is believed that the perception
of sound involves the primary, secondary and tertiary areas
of the auditory system, as well as areas of the temporal
lobes and the Wernicke area, the latter being linked to the
perception of language and processing of most of the brain’s
intellectual functions.

The primary areas receive signals from the inner ear
through the thalamus and are involved in the early stages
of musical perception, such as pitch frequency, melodic
contours, and volume. Secondary areas process more
complex patterns of harmony, melody, and rhythm. The
tertiary areas allow a general perception of music [1].

In addition to activating other areas of the brain, its
processing affects the mesolimbic dopaminergic pathways,
which justifies the anxiolytic effect by generating positive
reinforcement and reward responses [2]. Moreover, music
can influence the emotional state of the individual through
the production of physiological reactions whose magnitude
seems to depend on the individualized emotional content,
being able to influence the whole body through the emotional
and physiological reactions [3].

Music has great influence on people’s lives. It makes
them travel, recall moments and feelings of the past,
leaving them happy or sad, influencing them quickly,
consciously or unconsciously. It is possible to observe
that when people listen to music, a series of images are
produced, regardless of their musical preference; that is,
music contains a potential for evoking them, which is not a
unit of measure per se, but enables quantitative comparison.
The reason for that is that the brain transforms almost
all experiences into mental images. Music, through its
expression of rhythm, melody, form, tone, harmony, timbre,
instrumentation, and voices, encompasses all levels of the
human being, and the tone of the musical structure affects
the flow of images, leading the individual to the idea that
different songs, with different musical structures, may also
present different potentials to evoke the imagination [4].
In relation to the cognitive sphere, several authors described
that through music therapy, it was possible to improve verbal
cooperation and communication, as well as to reduce mental
confusion in the elderly with dementia during the bath [5-7].
These and other authors have proved that the benefit of
music in the psycho-emotional sphere, in relation to the
reduction of anxiety and psychomotor agitation, improves
aggressive behavior, promoting the sensations of well-being,
of joy and of happiness [5-10].

There are mechanisms by which music works to
reduce anxiety. The first is the Gate Control Theory of
Pain, proposed by Ronald Melzack and Patrick Wall [11].
This theory states that pain signals are transmitted from
the injury site, through receptors in the spinal cord, to
synapses that receive pain information in the brain. It is
believed that music sends enough concurrent sensory
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inputs through descending pathways of the brain to cause
the brain stem to signal some of the closed gates, thereby
reducing the amount of pain the patient hearing the music
perceive [11].

Another mechanism is distraction. Noguchi [12]
describes distraction as “any technique that diverts attention
from a noxious stimulus, such as the sound of the dentist’s
hand instrument scraping a rough tooth surface”. The final
mechanism is disguise: music is capable of “camouflaging”
unpleasant sounds, such as the noises of the dental drill
or the sound of the sucker, thus avoiding the patient’s
anxiety [13].

A clinical trial evaluated 84 children and adolescents,
aged 1 to 16 years old, in the first 24 postoperative hours
of cardiac surgery. They underwent a thirty-minute session
of music therapy, listening to classical music, and were
observed, both at the beginning and at the end of the
appointment, in regards to heart and respiratory rate, blood
pressure, temperature, and other variables, as well as the
facial pain scale. Statistically significant differences between
the two groups were observed after the intervention for
objective assessments of heart and respiratory rates (p=0.04
and p=0.02) and subjective evaluation of the pain scale
(p<0.001), concluding that there was a beneficial action of
music [14].

Kristjansdottir and Kristjansdottir [15] played different
music recitals during polio vaccination for 128 adolescents,
in a randomized controlled trial. The authors divided the
participants into three groups: the first group listened to music
with headphones; the second group listened to background
music without headphones; and the third group did not
undergo any distractions. It was observed that the pain scores
of the groups that listened music were significantly lower
than the control group, with the lowest pain score being in
the group listening to music with headphones.

Therefore, music is a great therapeutic tool, of simple
utilization and access, and without side effects, which can
be used in various contexts and for various diseases [16-17].
With regard to dentistry, many of the patients, when arriving
for dental care, present some phobia for dental practice, the
most common being fear, pain and anxiety. The noises of
various instruments operating in the mouth, the long period
of time that the patient is left with the mouth open, bleeding
and/or fear of needles, constitute as potential anxiogenic
agents, influencing the patients’ responses.

According to Kim et al. [18], patients undergoing the
extraction of mandibular impacted third molars may present
severe perioperative anxiety, which may lead to increased
perceptions of pain, as well as to the instability vital signs
during the surgery. In the study conducted by the authors,
it was possible to verify that the use of music, chosen by
the patient, during the exodontic procedure significantly
decreased the levels of intraoperative anxiety of the
patient.

Thus, the present study aimed to present an integrative
review on the effect of music on parameters of fear, pain and
anxiety during dental care.
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METHODS

For the development of this study, an integrative review
was carried out to understand what was present in the
national and international scientific literature on the theme
“effect of music on fear, pain and anxiety parameters during
dental care”. Without filters to determine the time period,
searches were done in the MEDLINE, PubMed, LILACS,
Scielo and Google Academic databases during the months
of February, March, August and September of 2017.

For the search strategy, the terms used in the Health
Sciences Descriptors (DeCS) were in English, being
“music”, “dentistry”, “music therapy”, “fear”, “pain” and
“anxiety”. Also, with the purpose of a greater projection of
the results of this investigation, a research was done with
Google Scholar with the terms in the Portuguese language
(“musicoterapia” e “odontologia™) to cover the gray
literature, including indexed articles, theses, dissertations
and course completion work.

The titles and abstracts of all articles found were
independently read by a researcher. Inclusion criteria
were: randomized clinical trials with primary data surveys
that were related only to dentistry. The exclusion criteria
were: any other experimental or observation study design,
literature reviews and studies in which it was not possible
to identify a relation with the subject.

At the end of the categorization and analysis of the
studies, an interpretation of the findings was performed,
and its synthesis is presented in tables with informations of
the selected studies.

RESULTS

From the search in the established databases, 708 studies
were obtained. After reading all the titles and abstracts,
respecting the inclusion and exclusion criteria, 691 studies
were excluded, leaving a total of 17 studies to be read in
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their entireties. For a descriptive analysis, only 11 studies
were included. Figure 1 summarizes, through a flowchart,
the search performed in the queried databases.

Number of reports identified
in the search databases
n=708

|dentification

\ 4

Numbers of
reports excluded
n=691

.

Number of full-text articles
assessed for eligibility
n=17

:

Number of studies included
in qualitative synthesis
n=11

Selection

Number of full-text
articles excluded,
with justification
n==6

Eligibility
Y

Inclusion

Figure 1. The Flowchart of preferred items for systematic analysis and
meta-analyzes (PRISMA).

Five studies [19,20,23,26,28] were conducted in
pediatric patients (children and adolescents). Regardless
of the methodology used and the results found to have or
not being statistically significant, all studies observed that
music was a pleasant feature and could decrease anxiety
levels.

Similar results were also observed in the different studies
where the sample consisted of adults [21,22,23 ,24 25,27].

The 11 studies included in this integrative review can
be observed in summary form, adding information about
the authors/year/country, purpose/methods and results
(Table 1).

Table 1. List of studies included in qualitative synthesis, according to authors/year/country, purpose/methods and results.

Authors/Year/Country Purpose and Methods Results
Aitken et al., 2002 (Ohio, PURPOSE: to determine if audio distraction could decrease - no significant difference in self-reported dental anxiety,
USA) [19] patient anxiety, pain and disruptive behavior during pediatric cardiac frequency, or preoperative and postoperative

dental procedures.
METHODS:

— 45 children between the ages of 4 to 6 years

scores among the 3 groups at visit #1 or visit #2
— strong correlation between the preoperative
measurements at visit #1 and visit #2 (r = 0.60,

— two visits for dental care p <0.001)
— restorative dentistry and local anesthesia in a mandibular - strong correlation between the postoperative
quadrant measurements of visit #1 and visit #2 (r = 0.56,
— visit #1: baseline session for all patients p <0.001)
— visit #2: the children were assigned to either an upbeat - no significant difference in pain reported between groups

music group (group 1), a relaxing music group (group 2)

or a no music group (control group)

— variables measured were: (1) parent-reported anxiety

at any of the visits (variance analysis)
- no significant differences were found between the three
groups during the second visit in all variables

via the Modified Corah’s Anxiety Scale, (2) self-reported — most patients (90%) said they liked the song and would

anxiety via the Venham picture scale, (3) heart rate,

like to hear it during their next visit.

(4) behavior via the North Carolina Behavior Rating Scale

and (5) pain via a visual analogue scale.

(continue)
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Table 1 (continued)
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Authors/Year/Country

Marwah et al., 2005
(India) [20]

Lai et al., 2008
(Taiwan) [21]

Ringman et al., 2009
(Sweden) [22]

Kim et al., 2011
(Korea) [18]

Duréan et al., 2012
(Colombia) [23]

Purpose and Methods

PURPOSE: to ascertain if music distraction is an effective

means of managing anxiety in pediatric dental patients.

METHODS:

— 40 children, between 4 and 8 years

— 2 groups: control group (group A) and music group
(group B)

— for anxiety — Venham's picture test, Venham'’s anxiety
rating scale, pulse rate, and oxygen saturation during
different treatment visits.

PURPOSE: to evaluate the effects of music on the state

of anxiety and physiological indices among patients

undergoing root canal treatment.

METHODS:

— randomized investigador-blind controlled trial

— 44 patients, 18 to 65 years

— 2 groups: (1) music group listened to selected
sedative music using headphones through procedures;
and (2) the control group worn headphones without
music

— repeated measures design; single pretest; five
posttests

— to measure — heart rate, blood pressure and finger
temperature — measured before the study and every
10 minutes until the end of the procedure

— anxiety was measured before the study and at the end
of the treatment procedure.

PURPOSE: to compare preoperative midazolam with

relaxing music.

METHODS:

— 372 patients over 18 years

— 2 groups: (1) midazolam group - 0.05-0.1 mg/kg orally e
(2) music group - heard relaxing music

— scale used - State Trait Anxiety Inventory (STAI X-1);
completed by the patients just before and after the
intervention.

PURPOSE: To evaluate the anxiolytic effects of music

intervention during exodontia and the possible positive

effects on patients’ vital signs, anxiety levels and

perceptions of pain.

METHODS:

— 219 patients, male, age 40 years

— undergoing 3rd impacted lower molar surgery

— 2 groups: (1) music treat group (n=106; patient favorite
song was selected) and (2) control group (n = 113)

— Dental Anxiety Scale - used to measure perioperative
anxiety

— Visual Analog Scale - used to measure perceptions
of pain

— patients’ vital signs (blood pressure, heart rate, and
respiratory rate) were monitored throughout the
surgery.

PURPOSE: Music therapy efficacy for anxiety control

during the dental prevention treatment in patients with

Down syndrome.

METHODS:

— voluntary participation of 30 children between 5 and 14
years old with Down syndrome

— 2 experimental groups: (1) control group and (2) group
exposed to music

— Corah'’s scale - to measure parents’ degree of anxiety

— Faces analog scale - to measure children’s anxiety,
before, during and after the procedure

— Frankl’s scale - to measure children’s behavior during
the consult

— change in heart rate and blood pressure was also
measured.

Results

— audio distraction did decrease the anxiety level in
pediatric dental patients, but not to a very significant
level.

— no significant differences between the two groups for
baseline data and procedure-related characteristics,
except for gender

— significant increase in finger temperature and a decrease
in anxiety score over time were observed in the music
group when compared with the control group.

— 177 patients completed the music protocol: STAI-state
anxiety scores were:
- before intervention: 34 (mean - M) and 8 (standard

deviation - SD)

- after intervention: 30 M and 7 SD

— 150 patients in the midazolam group: STAI-state anxiety
scores were:
- before intervention: 36 M and 8 SD
- after intervention: 34 M and 7 SD

— a significantly greater decline of the STAI-state anxiety
score was in the music group when compared with the
midazolam group.

— for both groups:
- vital signs increased from baseline to initial incision
(higher values)
- decreased quickly after initial incision and plateaued
within normal limits
— for blood pressure: no significant differences between
groups were found
— for music-treated group when compared to control group,
it was observed:
- a significantly smaller change in heart rate
- a significantly less intraoperative anxiety.

— for the level of anxiety and behavior, 80% of the children
in the music group showed no anxiety and 27% in the
control group

— heart rate showed a reduction in the group exposed to
music therapy (p > 0.05)

— music therapy significantly reduced anxiety levels in the
group exposed to music.

(continue)
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Authors/Year/Country

Xiaomei et al., 2013
(China) [24]

Thoma et al., 2015
(Swiss) [25]

Navit et al., 2015
(China) [26]

Mejia-Rubalcava et al.,
2015 (Mexico) [27]

Ozkalayci et al., 2016
(Turkey) [28]

Purpose and Methods

PURPOSE: to discuss the effect of music on pain relief -
during orthodontic treatment (linear wire apparatus for
bimaxillary treatment) for the first time

METHODS:

— 175 patients, age 11 to 35 years -
— 2 groups: (1) with music and (2) without music

PURPOSE: to examine the effect of music on pre-treatment  —
anxiety in a healthy patient sample waiting for scheduled
dental hygiene treatment.
METHODS: -
— 92 consecutive volunteer patients (mean age, 57 years),
randomly allocated -
— 2 groups: (1) Experimental group (n = 46), listening to
music for 10 min; (2) Control Group (n = 46), waiting in
silence
— state and habitual anxiety, subjective stress, and mood
measures were assessed before and after music listening
or silence, respectively.

PURPOSE: To evaluate the efficacy of audio-distraction -

aids in reducing the anxiety of pediatric patients when

undergoing various stressful and invasive dental

procedures.

METHODS:

— 150 children, aged 6 to 12 years -

— 5 groups (n=30, each group): (1) control group,
(2) instrumental music group, (3) musical nursery rhymes — —
group, (4) the movie songs group and (5) group of audio
stories

— four visits to each child

— test were performed after the procedures was completed

— Venham's Picture Test (VPT) and Venham's Clinical Rating
Scale (VCRS) were used to measure anxiety levels

— pulse rate measurement was performed.with the help
of pulse oximeter.

PURPOSE: to evaluate the effect of music on anxious -

patients in relation to dental care.

METHODS:

— 34 patients (18 years and older) randomly assigned

— 2 groups: (1) control; (2) experimental

— salivary cortisol, stimulate salivary flow, blood pressure,
heart rate, oxygen saturation and body temperature were
measure -

— Student t-test and Chi2 were applied to analyze significant
differences between the studied variables before and
after the unpleasant stimulation causes anxiety for dental -
treatment. -

PURPOSE: to investigate the effects of listening to music -
or providing sound isolation on the depth of sedation and
need for sedatives in pediatric dental patients submitted to
tooth extraction, filling, root treatment and amputation. -
METHODS:
— prospective, randomized, and controlled study -
— 180 patients (between 13 and 15 years)
— 3 groups: (1) music group (Vivaldi — Four Seasons with
headphone), (2) isolation with headphone, but no music
and (3) control
— all patients were sedated by 0.1 mg/kg midazolam and
1mg/kg propofol
— during the procedure, an additional 0.5 mg/kg propofol
was administered as required.

Results

group music:

- it was observed significantly less pain than the group
without music (p < 0.05)

- pain was stronger in women than in men (p < 0.05)

for both groups, pain was stronger in patients with an

introversion/irritability tendency when compared to those

with extrovert/calm (p < 0.05)

music helped ease the pain during orthodontic treatment.

experimental group - anxiety levels decreased
significantly after the intervention as compared with the
control group (F (1/90) = 8.06, p = 0.006)

participants’ trait anxiety and dental anxiety were not
found to moderate this effect

pre-treatment music decreases anxiety levels to a greater
extent than waiting in silently.

between all the groups:

- for the mean pulse rate, a significant difference was
observed, with an increase in subsequent visit

- no significant difference was observed in the VPT and
VCRS scores

audio aids in general reduced anxiety in comparison to

the control group

the most significant reduction in anxiety level was

observed in the audio stories group

in the first measure: both groups registered the same
level of anxiety

in the second measurement, significant differences were
registered in the salivary cortisol concentration, systolic
and diastolic pressure, heart rate, body temperature
and stimulated salivary flow for treated group with music
therapy

the scores of the modified dental anxiety scale were
23.1+0.9 and 22.4 = 1.1 for the control group and for the
experimental group, respectively

there were no significant differences between groups
music therapy has a positive effect in control of dental
anxiety.

the sedation level, amount of medication, and
hemodynamic were not significantly altered to music or
providing sound isolation during the procedures

the authors suggested that this result might be due to the
deep sedation levels reached during the procedures
postoperative recovery duration might have be shortened
by the listening to music and providing sound isolation.
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DISCUSSION

A large number of people enjoy listening to music at
various times, such as when dancing, remembering ancestors
and distant people, to meditate or pray, as well as to relax
and to get emotional. The use of music, in this review, was
positive, bringing benefits to patients during dental care.

The International Association for the Study of Pain
(IASP) has described pain as an unpleasant sensory,
emotional, and behavioral state that originates in any region
of the body, and that depends on tissue damage or may be
affected by past experiences of the individual [29].

Anxiety is a physiological characteristic of human
beings, a characteristic that precedes a real or imagined
danger. Generally, its symptoms are: tachycardia, sweating,
tightness in the chest, feeling of emptiness in the stomach,
and intense fear. Some people, both adults or children, feel
this sensation when they have a dentist’s appointment, either
as a result of some kind of already experienced trauma, or
because of a sensation of imaginary danger or fear of the
unknown [30].

Many patients arrive at the dental clinic with traumas
resulting from more aggressive dental interventions, and it
is necessary to develop strategies to minimize this negative
feeling. It was observed in the studies of this integrative
review that listening to music during dental procedures
reduces pain, anxiety and aggressive behaviors [11].

Concerning pain, Xiaomei et al. [24] demonstrated that
the group of patients exposed to music showed significantly
less pain than the control group, and the painful sensation
was stronger in patients with a tendency to introversion in
comparison to those prone to extraversion. Similar results
in relation to pain reduction were observed in patients who
listened to music during orthodontic treatment, according
to Koritsanszky, Madléna [31]. The authors noted that 95%
of patients reported experiencing pain during orthodontic
treatment. The pain started within 4 hours, increased over
the next 24 hours and decreased within 7 days; therefore,
pain cannot be identified by the orthodontist on a return
visit. This performance may be related to the synthesis and
secretion of nerve factor. In this study, pain alterations in
the music group also follow this rule, the peak pain after 24
hours of treatment being consistent with the control group.

In the same context, evidence suggests that music has
a greater positive impact on patients undergoing surgical
procedures under regional anesthesia, through the reduction
of anxiety and fear related to sounds from the operating
room. For Ozkalayci et al. [28], there was a reduction
in the postoperative recovery time in pediatric patients
submitted to dental extraction, filling, treatment or root
amputation.

On the other hand, patients awaiting surgery often suffer
from fear and anxiety, which can be prevented through
the use of anxiolytic drugs. However, the use of music
therapy may be an alternative treatment with fewer adverse
effects. In the study by Ringman et al. [22], relaxing music
decreases the level of anxiety in a preoperative environment
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to a greater extent than a commonly used dose of orally
administered midazolam, and has no side effects. The music
also seems to affect the perception of acute pain during
painful procedures, reducing both analgesic requirements
and pain scores, depending on the severity of the stimuli.

For Yeung et al. [32], the cheapest and least time-
consuming methods in practice for reducing dental anxiety
are the use of lavender scent and musical distraction. To
maximize the effect, patients should select the music with
which they are familiar. However, no method provides any
long-term effects on anxiety reduction. According to Thoma
etal. [25], listening to music before dental hygiene treatment
decreases anxiety levels to a greater extent than waiting in
silence.

It is of great importance to have a relationship of trust
between the dental surgeon and the patient, since both tend
to be anxious if the treatment is difficult. The anxious patient
can make sudden movements, which are capable of causing
a wrong maneuver and, consequently, an injury. The patient
should always report his or her fears and expectations in an
honest conversation with the professional, thus establishing a
bond of trust [30-33]. Thus, it is possible to enjoy alternative
resources to soften these unpleasant sensations, making the
procedure more comfortable for both the professional and
the patient.

The art of music therapy brings out the possibility of
innovation in health care, providing quality of life during
the treatment period. Therefore, music therapy can be an
effective alternative, regardless of the professional who
employs it [34].

CONCLUSION

Studies show that music therapy allows for sensations
of joy, happiness, well-being, relaxation, routine change,
entertainment, reduction of painful symptoms, positive
memories, companionship, and a sensation of faster passing
of time. The use of music is recommended as an accessory
therapy of dental care, as it is inexpensive, easy to apply,
with no side effects, and with a positive impact on the
management of patients’ pain, fear and anxiety.

The use of music in dental clinics is an important tool
to control anxiety, not by identifying an exclusive type of
music to be used, but by the possibility of having it as an
acoustic background. However, there is still a need for
further research in this field in order to obtain more evidence
regarding music therapy applied to dental practice.
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