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Abstract

Objective: The effect of music listening on blood pressure (BP), heart rate (HR) and anxiety level (AL) was investigated for thirty patients un-
dergoing periodontal surgery. 

Methods: A total of sixty patients referred for periodontal surgery were randomized into two equal groups as i) without music (control), and ii) 
with music (test). Before and after the procedure, BP and HR were recorded. All patients responded to AL assessment using facial image scale (FIS) 
before and after surgery. After listening to music before and during the procedure BP, HR and AL were assessed for the test group. 

Results: Systolic BP (SBP) in both groups increased but showed no statistically significant difference between the two groups (p>0.05). Diastolic 
BP (DBP) increased after treatment with no statistically significant difference (p>0.05) between test (4.70 mmHg) and control (6.20 mmHg) groups.
HR decreased after the procedure in both test and control groups (8.40 vs. 9.03 beats per minute) with no statistically significant difference between 
the two groups (p>0.05).AL after the procedure decreased in both groups but with no statistically significant difference (p>0.05).

Conclusion: Only HR and AL decreased after music intervention.However, no differences in BP, HR and AL were found between groups with 
and without music.

This clinical trial was registered with TCTR (Thai Clinical Trials Registry) code TCTR20190411004.
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Introduction
Anxiety when visiting the dentist for dental treatment is ranked 

the 5th highest among feared situations1 with only a small group of 
patients having no anxiety in the dental environment. Researchers 
in the Netherlands reported that almost 62% of patients suffer anx-
iety from dental treatment.2 Factors often linked to anxiety-related 
incidents include personal characteristics, fear about pain, previous 
dental experiences, the influence of a family member or co-worker 
expressing dental anxiety and hemophobia.2‒8 Physical responses 
of patients with dental anxiety include increased blood pressure 
(BP), heart rate (HR) and respiratory rate.9,10 A National Health  

 
Survey in 2012 by the Thai Ministry of Public Health reported the 
occurrence of periodontitis in the working age group at 15.6% and 
in the elderly at 32.1%.11 Treatment of severe periodontitis cases 
often requires periodontal surgery.12

Patients were requested to answer the Dental Anxiety Scale 
(DAS) questionnaire while waiting for treatment.Results showed 
that tooth extraction, periodontal surgery and scaling caused sig-
nificant dental anxiety,13 while 12.1% of patients referred for peri-
odontal treatment reported extreme anxiety. Main reasons were 
given as fear of pain and poor dental treatment experience.Patients 

https://doi.org/10.53902/SOJDOD.2021.01.000503
https://www.stephypublishers.com/sojdod/
https://www.stephypublishers.com/sojdod/
https://www.stephypublishers.com/


 Stephy Publishers | http://stephypublishers.com Volume 1 - Issue 1

 SOJ Dental and Oral Disorder | SOJ Den Oral Disor  2

with high anxiety before periodontal surgery have usually expe-
rienced more pain than those with low anxiety levels.14 Effective 
management of dental anxiety includes dentist-patient commu-
nication, relaxation therapy and conscious sedation (inhalation of 
nitrous oxide or anxiolytic agents such as diazepam). There are 
potential side effects of medications. Patients with extreme anxiety 
may require general anesthesia.15 Patients with dental anxiety often 
prefer other relaxation methods rather than taking medication to 
reduce any possible side effects.16

Music helps to relieve stress and anxiety by its calming effect on 
both the nervous system and the host immune system due to sever-
al underlying mechanisms which include 1) autonomic nervous re-
sponses by suppressive action on the sympathetic nervous system, 
leading to decreased adrenergic activity and neuromuscular arous-
al, and 2) by triggering the limbic system to release endorphins.17 
The level of secretory immunoglobulin A (S-IgA) as a patient stress 
marker reduced while listening to music during dental treatment.18 
Appropriate music rhythm for relaxation was determined as 70-80 
beats per minute.19 Meyer LB reported that music used for relax-
ation which related to the culture of the listener had a greater effect 
than music that lacked familiarity.20 Using headphones to listen to 
music during medical treatment increased anxiety because the pa-
tient could not hear instructions or information from the treatment 
providers.21 Using relaxing music with a slow tempo, no lyrics and 
instrumentation using strings, woodwind and piano is recommend-
ed in dental practices.17

Studies using music intervention to reduce dental anxiety com-
pared patients that were listening and those not listening to music 
while undergoing surgical extraction of an impacted mandibular 
third molar. Results demonstrated statistically significant intraop-
erative anxiety reduction in the music listening group Singh et al.22 
Studied the effect of music on pediatric patients who had never un-
dergone dental treatment for tooth extraction. Patients listening to 
music during treatment showed statistically significant decreased 
anxiety. Systolic blood pressure (SBP) decreased and HR reduced at 
a statistically significant level in the group listening to music com-
pared to the group without music.23 On the contrary, Maybodi FR et 
al.24 demonstrated that listening to music during periodontal sur-
gery did not decrease BP and anxiety level (AL).24 Nevertheless, the 
number of subjects were limited which could not provide a strong 
evidence.Recently, Kocaman& Cetin Benli25 studied the effects of 
music on vital signs and dental anxiety prior to periodontal sur-
gery.Patients listening to the music showed statistically significant 
decreased BP and HR. But this study did not evaluate the vital signs 
and anxiety level after periodontal surgery.25 Previous studies on 
the effect of music to reduce dental anxiety demonstrated conflict-
ing results. Only 2 studies have examined the effect of music on den-
tal anxiety during periodontal surgery. Therefore, here, the effect 
of music during periodontal surgery was compared for BP, HR and 
AL of patients. We hypothesized that music intervention reduced 
anxiety inpatients regarding to both vital signs and self-reported 
anxiety assessment.

Figure 1: CONSORT flow diagram of the progress through phases of the study.
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Materials and methods
This study was approved by the Ethics Committee of the Facul-

ty of Dentistry/Faculty of Pharmacy, Mahidol University, and Insti-
tutional Review Board. All 63 patients referred to the Periodontal 
Clinic, Faculty of Dentistry. Mahidol University for periodontal sur-
gery between March 25, 2019 and August 29, 2019 were invited 
to participate in the study.Sixty patients were recruited. Inclusion 
criteria were as follows: 1) age>18 years, 2) no history of hearing 
loss or mood disorders, and 3) no contraindication for periodontal 
surgery under local anesthesia.Exclusion criteria included taking 
antianxiety medication or high pre-treatment anxiety level (facial 
image scale, FIS =5).26 Informed consent was obtained from all par-
ticipants included in the study.Patients were randomly divided into 
two groups as a music treated group (test) and a control group, 
each consisting of 30 subjects (Figure1).

Basic demographic data were collected including gender, age, 
and previous experience of periodontal surgery (yes or no). Before 
the surgery, routine preoperative BP and HR were measured by us-
ing a digital sphygmomanometer (Omron, Matsusaka Co Ltd, Japan) 
and recorded and an AL test (FIS) was given to all patients.A score 
of 1 indicated no anxiety and a score of 5 indicated the highest anx-
iety.26 Patients in the control group were seated in the operating 
room for at least 10minutes before they were anesthetized, while 
patients in the test group listened to music before receiving local 
anesthesia and continued listening to music until the treatment 
was completed.Instrumental music by Chamrat Sewataporn from 

the Nirvana series was played. This was reported to be the most fa-
voured relaxing music for patients waiting for caesarean surgery.27 
BP, HR, type and the amount of local anesthesia were recorded im-
mediately after completion of periodontal surgery as a routine pro-
cedure.All patients were assessed for post treatment AL according 
to FIS.

Statistical Analysis
Statistical analyses were completed using SPSS computer soft-

ware (SPSS, Inc., Chicago, IL, USA). Normality of the data was anal-
ysed following the Kolmogorov-Smirnov test. An independent t-test 
was used to compare mean values of systolic and diastolic BP, HR 
and AL as well as mean differences between the two groups.

Results
a) Demographic analysis

There were 17male (56.7%) and 13 (43.3%) female patients in 
the test group and 20 male (66.7%) and 10 (33.3%) female patients 
in the control group. Mean age of participants in the test group was 
48.03±14.02 years and in the control group 52.53±12.18years. Pa-
tients with previous experience with periodontal surgery in the test 
group were 50% and 43.3% in the control group. Mean durations of 
surgical procedure in the test and control groups were 163.9±43.36 
and 166.37±43.63 minutes, respectively. There were no significant 
differences in gender distribution, age, previous experience of peri-
odontal surgery, duration of surgery, type of local anesthesia and 
the amount of local anesthesia (p>0.05) (Table 1). 
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Table 1: General characteristics of participants

Test (n=30) Control (n=30) p-value

Gender n(%)

0.426Male 17 (56.7) 20 (66.7)

Female 13 (43.3) 10 (33.3)

Age(years) mean±SD 48.03±14.02 52.53±12.18 0.19

Previous experience of periodontal 
surgery n(%)

0.605Yes 15 (50.0) 13 (43.3)

No 15 (50.0) 17 (56.7)

Duration of surgical procedure 
(minutes) mean±SD 163.90±43.36 166.37±43.63 0.827

Type of local anesthesia n(%)

Scandonest 2% with epinephrine 
1:100,000 25(83.3) 20(66.7)

0.136
Scandonest 3% without vasocon-

strictor 5(16.7) 10(33.3)

The amount of local anesthesia 
(cartridge) n(%)

1-2 18 (60.0) 17 (56.7)

0.593 5 (16.7) 8 (26.7)

4-5 7 (23.3) 5 (16.7)
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b) Vital sign analysis

Mean systolic BP (SBP), diastolic BP (DBP) and HR are listed 
in Table 2. Mean SBP, DBP and HR values were not significantly 
different between test and control groups both before and after 
periodontal surgery (p>0.05). Mean value of SBP increased in both 
test (1.37mmHg) and control (3.83mmHg) groups. Comparison of 

mean SBP differences between the two groups showed no signifi-
cant difference (p>0.05). Mean value of DBP increased in both test 
(4.70mmHg) and control (6.20mmHg) groups with no significant 
difference between the two groups (p > 0.05). Decrease in HR in 
both test (8.40 beats/minute) and control (9.03beats/minute) 
groups showed no significant difference (p>0.05) (Table 2). 

Table 2: Vital signs of participants

Vital signs Phase of periodontal 
surgery Test (n=30) Control (n=30) p-value

SBP (mmHg)

Before 120.93±13.81 123.47±16.03 0.514

After 122.30±26.65 127.30±16.56 0.386

Mean difference 1.37±24.84 3.83±15.79 0.648

DBP (mmHg)

Before 68.87±9.40 70.30±16.55 0.682

After 73.57±9.94 76.50±9.25 0.241

Mean difference 4.70±11.74 6.20±16.30 0.684

HR (beats/minute)

Before 76.60±12.45 77.57±11.95 0.76

After 68.20±12.17 68.53±16.43 0.929

Mean difference -8.40±11.17 -9.03±13.54 0.844

c) Anxiety analysis

Mean anxiety scores were not significantly different between 
test and control groups both before and after periodontal surgery 
(p>0.05).Mean anxiety score decreased in both test (0.33) and con-
trol (0.80) groups with no significant difference between the two 
groups (p>0.05) (Table 3). 

Table 3: Anxiety levels of participants

FIS score Test(n=30) Control (n=30) p-value

Before periodontal surgery

1 6(20.0) 6(20.0)

2 8(26.7) 9(30.0)

3 15(50.0) 10(33.3)

4 1(3.3) 5(16.7)

mean±SD 2.37±0.86 2.47±1.01 0.679

After periodontal surgery

1 10(33.3) 15(50.0)

2 10(33.3) 10(33.3)

3 9(30.0) 5(16.7)

4 1 (3.3) 0 (0.0)

mean±SD 2.03±0.89 1.67±0.76 0.091

Mean difference -0.33±1.09 -0.80±1.03 0.094

Discussion
This study evaluated the effect of music to reduce patient anx-

iety during periodontal surgery. Several previous studies investi-
gated short duration of music listening (e.g., 5 minutes9) which 
may not be sufficient to impact anxiety management.17 In our study, 
patients in both groups listened to music for at least 10minutes be-
fore local anesthetic injection. Parameters used were BP, HR and AL 
FIS score. Results from this clinical study demonstrated that both 
SBP and DBP increased after the procedure, with no significant dif-

ference in SBP and DBP change between the two groups. HR and 
FIS decreased after surgery in both groups but difference in change 
between the two groups was not significant. Results demonstrated 
that listening to music during periodontal surgery does not affect 
AL according to vital signs. Our results concurred with a previous 
study that reported no effect of music on BP decrease. AL decreased 
after periodontal surgery in both groups but with no significant dif-
ference between music and control groups. This finding contrasted 
with another study that demonstrated no change in AL from listen-
ing to music.24

Several questionnaires based scales to assess the dental anxiety 
of patients have been used. Modified Dental Anxiety Scale (MDAS) 
is the most commonly used and is a reliable and valid tool to assess 
dental anxiety.28 However, a Thai version of MDAS is still lacking.
The process of translation and adaptation of instruments is Needed 
before it can be used.Therefore, this study used FIS which has an 
evidence of validation to assess the dental anxiety of patients.28

Previous experience of periodontal surgery may be in part in 
patient anxiety level. There was an increase in anxiety level with 
the first surgery appointment but it was a decrease with later sur-
gical appointments.14 The number of patients with previous experi-
ence of periodontal surgery was no significant differences between 
the two groups. Therefore, the patient previous experience of peri-
odontal surgery may not be an impact on the results of this study.

The effects of local anesthesia may be in part in patient blood 
pressure status.However, the previous studies reported no signifi-
cant changes in blood pressure in the patients who received local 
anesthesia with or without vasoconstrictors both before and after 
tooth extraction.29‒31 Both type and the quantity of local anesthesia 
used in both groups was no significant differences in this study. Mu-
sic preference of patients plays an important role in anxiety man-
agement.17 However, a meta-analysis reported that music selection 
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based on research had a greater effect than based on participant 
preference.32 Here, researcher-selected music, reported to be the 
most favoured relaxing music for patients waiting for caesarean 
surgery,27 was used because there were several dental chairs in the 
operating room and patient-preferred music was not possible with-
out using headphones. These may increase patient anxiety by im-
pacting communication with the dentist even though they reduce 
unpleasant noise from the procedure e.g., drilling or professional 
conversations between surgeon and staff.17 One recommendation 
suggested using noise-cancelling headphones which masked dental 
noise but allowed patients to communicate with the dentist via a 
microphone.33 Furthermore, the systematic review from 19stud-
ies was concluded that music can reduce the self-reported anxi-
ety levels in hospital patients.However, there was no effect on the 
patients who were undergoing 'unpleasant' medical procedures.34 
Periodontal surgery can be considered as an “unpleasant” medical 
procedure. These may, in part, resulted in no differences between 
2groups in this study.

Although, as a pilot study, the sample size was not large, the 
findings which have been analysed support the conclusion that lis-
tening to music during periodontal surgery does not affect patient 
anxiety. Further studies on a larger sample population are needed. 
In addition, if the anxiety level changes were evaluated at different 
time points: before, during and after the procedure, this would have 
provided more information about the effects of music in anxiety re-
duction.

Binaural beats are special sounds perceived when two audito-
ry stimuli of different frequencies are presented to each ear. The 
use of these beats as a therapeutic tool has recently gained interest 
among neurophysiologists and clinicians.Binaural beats reportedly 
influence the brain through the entrainment of brainwaves and can 
be used to reduce anxiety and increase pain threshold.35 Binaural 
beat with music audio reduced AL, SBP and HR in patients under-
going cataract surgery performed under local anesthesia.36 Further 
studies on the effect of binaural beat embedded music intervention 
during periodontal surgery are required to assess the reduction of 
patient anxiety, possibly resulting in improved patient compliance 
and surgical outcomes.

Conclusion
The results from this pilot study demonstrated that music in-

tervention during periodontal surgery neither affect patient vital 
signs nor anxiety. Further studies with a larger sample size are 
needed to confirm the results from this study.
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