
creating an environment that stimulates and maintains 
relaxation, wellbeing, and comfort (3).

The importance of the sense of hearing is con-
firmed by the fact that it is developed before the sense 
of sight in embryonic stage and is the first functional 
sense in human life (4). Furthermore, the anxiolytic 
 effects of music have been studied for the last 20 years 
during different medical treatments (surgical, cardiac, 
oncologic and other patients), which is a logical ex-
planation of why music therapy is being excessively 
 integrated in the medical and dental fields nowadays, 
as well as in the treatment of alcohol, tobacco and drug 
addictions (5). Music therapy is also used to improve 
self-acceptance; treat anxiety and depression in patients 

Introduction

The use of music therapy is a very old tradition, 
dating back to the classical world and the Middle Ages 
(1). In fact, Pythagoras, the sixth-century Greek phi-
losopher and the founder of music therapy; believed 
that music has an overall positive influence on body as 
well as on psyche creating unique harmony between 
them. Nilsson further elaborated on Pythagoras’s 
concept and specified music criteria needed to obtain 
optimal results. He also highlighted that clinicians of-
ten have to prioritize physical care over the patient’s 
emotional, spiritual, and psychological needs (1, 2). 
However, clinically music can support such needs by 
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with multiple sclerosis (HH6). In addition, it has the 
ability to distract and block attention away from stress-
ful stimuli including stressful background noise; it also 
diverts attention towards a pleasurable emotional state 
(7, 8, 9, 10, 11, 12). Furthermore, it can be used to 
reduce procedure time and the amount of sedation 
needed in patients undergoing colonoscopy (13). 

The effect of music is not limited to certain pro-
cedures or gender; a systematic review of randomized 
controlled trials proved that music intervention 
 reduced anxiety in female patients undergoing colpos-
copy, which usually causes high levels of anxiety and 
negative emotional responses in all female patients 
(14, 15). Dental anxiety in patients undergoing dental 
procedures remains one of the most frustrating chal-
lenges dentists face worldwide, with an estimated prev-
alence of 6–15% of the world’s adult population and a 
range of 5.7% and 19.5% in children (16). Numerous 
studies have been conducted to measure, analyze and 
understand this phenomenon more clearly (17, 18, 19).

Current anxiety theories, describes anxiety as an 
emotion which helps organisms defend against a vari-
ety of threats (20). In other terms, anxiety arises from a 
dysregulation of the body’s normal defensive response. 
Previous research on dental anxiety highlighted a 
number of factors that contribute to this phenomenon; 
with traumatic past dental experience, being at the top 
of a long list. Other factors include fear of feeling pain, 
fear of suffocation because of the altered management 
of salivation and swallowing, blood, wounds and fi-
nally, the use of sharp instruments (20). All of these 
problems highlighted the need for managing dental 
anxiety in clinical practice. Current methods include 
distraction techniques, psycho-therapeutic or phar-
macological interventions, and cognitive therapy (21). 
Hence, the aim of this study is to evaluate the effect of 
music therapy on patients’ dental anxiety, salivary cor-
tisol, heart rate, blood pressure, and body temperature 
during dental treatment as a destruction technique.

Material and Methods

In this randomized controlled study, forty-six 
patients were selected from the Urgent Care Dental 
Department at University of Sharjah Dental Hospi-
tal, Sharjah, United Arab Emirates. The patients were 

diagnosed and referred for urgent endodontic treat-
ment and were randomly divided into two groups, one 
group was exposed to the music therapy (intervention 
group) throughout the entire endodontic procedure 
(N=23) and a control group that was not exposed 
to music therapy during the same dental procedure 
(N=23). Participants’ blood pressure, heart rate, and 
body temperature were measured for both groups. 
 Saliva samples were taken in order to measure salivary 
cortisol levels before and after the dental treatment.

Patients’ inclusion criteria

Eligible participants were above 18 years of age 
and medically fit patients with no mental or physical 
disability. We excluded patients who were diabetic, 
hypertensive, pregnant, xerostomic or suffering from 
other systemic, chronic or endocrine diseases. Patients 
under permanent drug treatments such as antihis-
tamines, antidepressants and anticholinergics were 
 excluded as well. All patients gave their written con-
sent for their participation in this study and for ob-
taining their saliva samples, blood pressure and body 
temperature before and after treatment and comple-
tion of a dental anxiety questionnaire. Ethical approval 
was obtained from the Research Ethics Committee at 
the University of Sharjah (REC-17-11-17-01-S).

Anxiety scoring

Prior to the experiment, participants of both 
groups were asked to fill Corah’s Dental Anxiety Scale 
(DAS) (Appendix 1), which is a reliable, valid, and 
useful scale for measuring dental anxiety, and available 
in two languages (English and Arabic) to assess their 
baseline measures of anxiety (17). The scale consists 
of a four simple question survey, with five possible 
 answers. Questions can be completed in less than three 
minutes and focus on the patient’s subjective reactions 
about going to the dentist, waiting in the dentist’s of-
fice, and anticipation of drilling and scaling. In addi-
tion, the anxiety score is easily calculated according to 
the patient’s answers. The answers vary on a scale of 
“1” (not anxious) to “5” (extremely anxious) then the 
four scores are summed, with higher scores indicating 
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higher levels of anxiety, with “4” being the lowest and 
“20” being the highest score for the total scale. A score 
between “9” and “12” indicates moderate anxiety, “13” 
and “14” indicates high anxiety and “15” to “20” indi-
cates severe anxiety or phobia (18).

Demographic data and vital signs

Demographic data was collected from the patient 
about gender, age, education, occupation, native lan-
guage and number of previous dental appointments at 
the University Hospital. All vital signs were recorded 
such as blood pressure, heart rate and body tempera-
ture in order to measure the anxiety before and after 
treatment for both groups by using Rossmax AX356 
Automatic Blood Pressure Monitor and Rossmax 
RA600 Infrared Ear thermometer.

Saliva collection and storage

All patients were asked to provide unstimulated 
salivary samples of at least 5 ml before and after den-
tal treatment in order to measure their salivary cor-
tisol levels. Salivary cortisol is an expression of free 
plasma cortisol concentrations which freely expands 
in the saliva and remains steady compared to plasma 
cortisol (19).

 To ensure accurate testing, participants did not 
have any food for at least 60 minutes before sample 
collection. Saliva samples were collected then placed in 
an ice container while being transferred to the freezer 
where they were stored in -20 degrees.

At the time of cortisol quantification, the sa-
liva samples were centrifuged at 3000 rpm for 5 min. 
The concentration of cortisol was then quantified using 
a direct competitive enzyme-linked immunosorbent 
assay (ELISA) kit properly validated by (Salimetrics 
TM State College, USA).

Music specifications

Recruited participants were divided into two 
groups randomly via a random number generator. 
The control group continued their treatment regularly 

without any musical intervention. The intervention 
group was exposed throughout the entire procedure to 
slow rhythm and free of words music that produces 
physical and emotional relaxation. Disposable ear-
phones were used for each patient and then discarded 
in the hospital general waste after every use.

Music used for this research was a regular soft 
music track, further analysis was done on the music 
track using an audio spectrum analyzer (academo.org) 
(Fig. 1A) to find out the frequency of the music in Khz. 
Furthermore, the frequency of our track was compared 
to the frequency of the sounds normally heard by the 
patient in the Urgent Care Clinic (Fig. 1B). We also 
tested the track using a virtual oscilloscope (academo.
org) which revealed that the music track consisted of 
regular, equal and harmonious sound waves (Fig. 2) 
and has 136 Beats per minute (BPM).

Figure 1. Sound frequency. A–Graph showing the frequency 
of the music track used in this research. The frequency of the 
track was between 440 Hz–5.1 KHz. B–Graph showing the 
frequency of the background sounds regularly heard in the 
 Urgent Care department by a patient not wearing headphones. 
Frequency without of the background noise exceeded 143 KHz 
and ranged from 143–189 KHz.
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(34.8%) had consumed. More than half (56.6%) of the 
participants had salivary collection performed in the 
afternoon and (43.5%) in the morning.

All the measured physiological parameters; namely 
systolic and diastolic blood pressure, heart rate, body tem-
perature and salivary cortisol, were less in  intervention 
group, however, both control and intervention group did 
not show statistical difference before and after interven-
tion Table 2. The association of the anxiety levels with 
the sociodemographic parameters in the intervention 
and control groups was demonstrated in Table 3. Almost 
four fifth (19/23; 82.6%) of the control group had mild 
anxiety compared to three fourth (17/23; 73.9%) of the 
intervention group, while 17.4% and 26.1% of the con-
trol and intervention group respectively, had moderate 
to severe anxiety and the level of anxiety is independent 
on the intervention (p>0.05). In both groups there was 
no statistically significant association between all tested 
variables and the anxiety level (p>0.05).

Statistical Analysis

The data was analyzed by IBM SPSS version 25 
(Statistical Package for the Social Sciences Inc., Chi-
cago IL, USA). Categorical variables were expressed 
as frequencies and percentages and continuous vari-
ables were expressed as median (Interquartile range). 
Non-parametric Wilcoxon Test was used to com-
pare the medians of related variables before and after 
 intervention. The association of the anxiety levels with 
the sociodemographic parameters in the intervention 
and control group using Chi-square tests. Statistical 
significance levels were set at p < 0.05.

Results

The study included 46 participants divided into 
control (N=23) and intervention group (N=23). The so-
ciodemographic characteristics of the participants was 
summarized in Table 1. The median age of these par-
ticipants was 30 years, and the majority of them (82.6%) 
were males and Arabs (43.5%). When divided based 
on the education level, it showed that the majority of 
the participants completed only primary-high school 
(54.3%) and only (39.1%) completed their university de-
gree, whilst a minority had no school education (6.5%).

With regards to previous dental visits, more than 
half of the participants (54.3%) had previously visited 
the dentist whilst (45.7%) of them had their first dental 
visit during this study. Moreover, patients were asked 
about their consumption of caffeine, alcohol, nicotine 
and NSAID’S 12 hours prior to testing and (65.8%) did 
not consume any of the mentioned substances, whereas 

Table 1. Sociodemographic characteristics of the participants

Variables N (%)

Age (years) 30 (13)*

Gender

Males 38 (82.6)

Females 8 (17.4)

Education

None 3 (6.5)

Prim-High School 25 (54.3)

University 18 (39.1)

Visits to the dentists

First time 21 (45.7)

Previous visits 25 (54.3)

Nationality

Arab 20 (43.5)

Non-Arab 26 (56.5)

Consumption of caffeine, alcohol and NSAIDS

Yes 16 (34.8)

No 30 (65.8)

Salivary cortisol collection time

Am 20 (43.5)

Pm 26 (56.5)

* Median (Interquartile range)

Figure 2. virtual oscilloscope of the music track used in this 
research showing regular, equal and harmonious sound waves.
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Table 2. Comparison of different physiological parameters before and after intervention

Physiological 
parameters

Control group (N=23) Intervention group (N=23)

Before After p value Before After p value

Systolic blood pressure 130(28) 132(24) 0.66 129(18) 126(28) 0.25

Diastolic blood pressure 78(15) 84(16) 0.06 80(18) 83(10) 0.82

Heart rate 76(15) 76(13) 0.93 75(15) 75(11) 0.74

Body temperature 35.5(0.8) 35.2(1.5) 0.40 35.3(1.7) 35.3(1.2) 0.89

Salivary cortisol 0.345(0.47) 0.269(0.35) 0.19 0.393(0.27) 0.290(0.39) 0.19

*Median(IQR)

Table 3. The association of the anxiety levels with the sociodemographic parameters in the intervention group using Chi-square tests

Intervention Group

Anxiety level

Mild
N=17
N(%)

Moderate-Severe
N=6
N(%) p value

Gender

Male 13(76.5) 5 (83.3)
0.72

Female 4 (23.5) 1 (16.7)

Education

Illiterate 1(5.9) 0(0)

0.15Primary to Highschool 12(70.6) 2(33.3)

University 4(23.5) 4(66.7)

Nationality

Arab 6(35.3) 3(50)
0.52

Non – Arab 11(64.7) 3(50)

Consumption of caffeine or painkillers

No 6(35.3) 1(16.7)
0.39

Yes 11(64.7) 5(83.3)

Salivary cortisol collection time

AM 7(41.2) 2(33.3)
0.73

PM 10(58.8) 4(66.7)

Discussion

The aim of this study was to establish whether 
listening to calm, relaxing and lyric free music reduces 
dental anxiety among patients undergoing emergency 
endodontic treatment (endodontic access and pulp 
extirpation). Dental anxiety identified as a significant 

problem that interferes with dentists’ work and per-
formance. More importantly, dental anxiety also plays 
a central role in the cycle of dental avoidance where 
anxious patients avoid dental care and therefore allow 
their oral health problems to deteriorate (22, 23, 24). 
Previous researches from various countries have focused 
on adult dental anxiety (25, 26, 27, 28, 29). Specifically, 
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in patients seeking urgent endodontic treatment/pulp 
extirpation (35).

We particularly chose music as it has been sug-
gested to have positive effect on body and psyche by 
stimulating emotions, motivating, renewing memories 
and soothing tension (36). Furthermore, it is a pain-
less, noninvasive procedure that has calming and anxi-
olytic effects. When compared to pharmacological and 
other treatments, music therapy does not require great 
investments in training or equipment which renders 
it being cost effective. Also, the fact that sound is not 
limited by time and space allowing music to reach the 
nervous system easily and influence brain waves thus 
changing physiological and psychological condition of 
an individual (37).

The timing of the music intervention is an im-
portant factor; if listening to music started prior to the 
onset of dental treatment, it may help prevent anxi-
ety from building as the patient is awaiting the start 
of treatment (38). This was implemented in this study, 

dental anxiety was found to be higher among patients 
in emergency clinics compared to others (30), which 
supports our choice of the urgent care department at 
the University Dental Hospital by using used Corah’s 
 Dental anxiety scale. Woodmansey et al. assessed the 
anxiety level of patients using Corah Dental Anxiety 
Scale and reported that the majority of patients attend-
ing a university dental clinic had low to medium anxiety 
(31). While another study measured patient anxiety us-
ing (Modified Dental Anxiety Scale) from four differ-
ent clinics; including a university dental school, private 
and public hospital clinics; their study reported high 
anxiety in only 13.6% of their sample (32). .

The majority of literature supports the hypothesis 
that music can positively affect patients’ feelings and 
physiological responses of anxiety (33, 34).  Despite 
having several studies on music effect in medical/ 
surgical treatments, few studies exist that test music 
effect on dental treatments (34). No study examined 
the effect of music therapy in reducing dental anxiety 

Table 3B. The association of the anxiety levels with the sociodemographic parameters in the control group using Chi-square tests

Control Group

Anxiety level

Mild
N= 19
N(%)

Moderate –Severe
N= 4
N(%) P value

Gender

Male 16(84.2) 4(100)
0.39

Female 3(15.8) 0(0)

Education

Illiterate 2(10.5) 0(0)

0.35Primary to Highschool 10(52.6) 1(25)

University 7(36.8) 3(75)

Nationality

Arab 10(52.6) 1(25)
0.31

Non-Arab 9(47.4) 3(75)

Consumption of caffeine or pain-killers

No 9(47.4) 0(0)
0.07

Yes 10(52.6) 4(100)

Salivary cortisol collection time

AM 9(47.4) 2(50)
0.92

PM 10(52.6) 2(50)
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minor oral surgery procedures. Furthermore, Gupta et 
al. took several readings of heart rate at several inter-
vals (45). However, we took two readings only which is 
before initiation of the treatment and at the end of the 
treatment. On the other hand, Kim et al. reported that 
there were no significant differences between groups 
in blood pressure; however, the music-treated group 
showed a significantly smaller change in heart rate 
than the control group (46).

Body temperature can be affected by stress and 
those with dental anxiety may be oversensitive to heat 
or cold environment which may contribute to further 
agitation and anxiety making any temperature changes 
noticeable. This study took place in a relatively cold 
environment (dental hospital) and our results revealed 
no statistically significant difference between music 
and body temperature, (P>0.05).

Although cortisol is a useful indicator of 
long-term stress, heart rate is a far more useful indi-
cator of immediate fear, anxiety and stress (42, 43). 
Previous studies linked changes in cortisol levels to 
many variables such as the education level. Educated 
people were expected to experience less anxiety, since 
educated patients would expect what they are going 
to go through while uneducated patients will have no 
expectation thus  resulting in increased fear and anxi-
ety (1). However, we found no significant difference 
between educated and uneducated patients regarding 
anxiety.

Previous studies reported that smoking increases 
the salivary cortisol levels (47, 48). No differences 
were observed in our study between smokers and 
 nonsmokers. Caffeine is another substance that can in-
crease the cortisol production in the human body (49). 
According to our results, no significant difference was 
seen between those who recently consumed caffeine 
and those who did not. Women in general were found 
to have significantly higher levels of morning cortisol 
than men (50), however we did not have enough fe-
male participants in order to accurately document this 
relationship. Since one of the origins of dental anxiety 
is the fear of the  unknown (51), we compared between 
those who experienced dental treatment and those 
who did not, and our results showed no significant dif-
ferences between them. Also, the number of previous 
appointments in the same environment did not reduce 
dental anxiety.

since patients started listening to music prior to the 
placement of rubber dam and initiation of the treat-
ment. Moreover, it is recommended that patients are 
instructed to actively focus on the music rather than 
merely listen to the music (38). Music therapy was ef-
fective in reducing self-reported anxiety but did not 
reduce self-reported stress or mood (39). Furthermore, 
some researches allowed participants to choose their 
own music believing that this will effectively aid in 
 reducing anxiety, however our research used standard-
ized music (39). 

To understand how music can reduce anxiety, we 
need to understand how anxiety affects the body phys-
iologically. Dental anxiety was reported to increase 
the sympathetic and parasympathetic nervous system 
activities (40). Overstimulation of sympathetic nerves 
will then be followed by an increase in noradrena-
line secretion causing an increase in blood pressure, 
heart rate, and muscle contractility. Activation of the 
autonomic nervous system (ANS) causes the release 
of epinephrine and norepinephrine from the adrenal 
medulla. Upon activation of the hypothalamic-pitu-
itary- adrenal axis, cortisol gets secreted to all body 
fluids, including saliva. It was demonstrated that cor-
tisol  levels in the saliva have been shown to be higher 
in  patients undergoing wisdom teeth extractions and 
prior to urgent dental care (41). Moreover, Saliva sam-
ples were collected a few minutes after the stressful 
dental stimulus because cortisol enters the saliva by 
passive diffusion, and the time lag between changes in 
plasma and salivary cortisol levels is very short, 1–2 
minutes (19). No salivary stimulant was used, since it 
was evident that obtaining salivary cortisol levels does 
not depend on salivary flow rate (35).

Blocking the external environment is important, 
since stressful background noise is often part of den-
tists’ working environment. Specifically, certain stimuli 
have been directly linked to increased apprehension re-
sulting in dental anxiety. This includes: metallic sound 
of instruments and drill noises, sharp instruments, 
rubber dam and conversations of staff members, which 
can all lead to exaggerated responses and anxiety (44).

All the measured physiological parameters; in 
both control and intervention group, did not show 
statistical difference (p>0.05) before and after inter-
vention. This does not coincide with Gupta et al. who 
reported gradual decrease in heart rate throughout 
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Psychol. 2017; 8: 1155.

8. Maulina, T., et al. The Effect of Music Intervention on 
Dental Anxiety During Dental Extraction Procedure. Open 
Dent J. 2017; 11: 565–572.

9. Dionne, R. A., et al. Assessing the need for anesthesia and 
sedation in the general population. J Am Dent Assoc. 1998; 
129(2): 167–173.

10. Klingberg, G. and A. G. Broberg. Dental fear/anxiety and 
dental behaviour management problems in children and ad-
olescents: a review of prevalence and concomitant psycho-
logical factors. Int J Paediatr Dent. 2007; 17(6): 391–406.

11. Carr, C., et al. A systematic review of music therapy prac-
tice and outcomes with acute adult psychiatric in-patients. 
PLoS One. 2013; 8(8): e70252.

12. Moola, S., et al. Effectiveness of music interventions on 
dental anxiety in paediatric and adult patients: a systematic 
review. JBI Libr Syst Rev. 2011; 9(18): 588–630.

13. Tam, W. W., et al. Effect of music on procedure time 
and sedation during colonoscopy: a meta-analysis. World 
J  Gastroenterol. 2008; 14(34): 5336–5343.

14. Galaal, K., et al. Interventions for reducing anxiety in 
women undergoing colposcopy. Cochrane Database Syst 
Rev. 2011; (12): Cd006013.

15. Mitchell, M. Patient anxiety and modern elective surgery: 
a literature review. J Clin Nurse. 2003; 12(6):806–815.

16. Maggirias, John & Locker, David. Fiver-Year inicidence of 
dental anxiety in an adult population. Community dental 
health. 2002; 19:173–9.

17. Corah, N. L. Development of a dental anxiety scale. J Dent 
Res. 1969; 48(4): 596.

18. Corah, N. L., Gale, E. N., & Illig, S. J. Assessment of a 
dental anxiety scale. The Journal of the American Dental 
Association. 1978; 97(5): 816–819.

19. Mejía-Rubalcava, C., et al. Changes induced by music ther-
apy to physiologic parameters in patients with dental anxi-
ety. Complement Ther Clin Practice. 2015; 21(4): 282–286.

20. Marks I. F. & Nesse R.M. Fear and fitness: An evolution-
ary analysis of anxiety disorders. Ethology and Sociobiology. 
1994; 15(5): 247–261.

21. Appukuttan D. P. Strategies to manage patients with den-
tal anxiety and dental phobia: literature review. Clinical, 
 cosmetic and investigational dentistry. 2016; 8: 35–50.

22. Armfield JM, Spencer AJ, Stewart JF. Dental fear in 
 Australia: who's afraid of the dentist? Aust Dent J. 2006; 
51(1): 78–85.

23. Thomson WM, Stewart JF, Carter KD, Spencer AJ. Dental 
anxiety among Australians. Int Dent J. 1996; 46(4): 320–4.

24. Armfield JM, Stewart JF, Spencer AJ. The vicious cycle of 
dental fear: exploring the interplay between oral health, ser-
vice utilization and dental fear. BMC Oral Health. 2007; 7: 1.

25. Thomson WM, Locker D, Poulton R. Incidence of den-
tal anxiety in young adults in relation to dental treatment 
experience. Community Dent Oral Epidemiol. 2000; 28: 
289–94.

Conclusion

Results from this study showed that music therapy 
may help in reducing salivary cortisol, blood pressure, 
heart rate and body temperature among patients in the 
intervention group who exposed to slow rhythm music 
compared to control group treated without exposing 
to music, however, this reduction was not statistically 
significant. This study also showed no relationship be-
tween gender, education, consumption of painkillers 
and caffeine, number of previous appointments and 
anxiety. More studies are required with larger sample 
groups to further investigate the effect of musical ther-
apy on reducing dental anxiety and stress.
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