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Impact of three types of music on patients during dental implant
surgery and wisdom tooth extractions
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Abstract. Relevance. Many patients suffer from anxiety when planning a surgical procedure, which leads them to either
postpone it or go through it with all those negative feelings that may affect the course of the surgical work or even its outcomes.
Modern medicine aims to find non-pharmaceutical ways, such as music, to put these emotions under control so that the patient
feels a sense of calm and tranquility throughout the surgical operation and comes out with less negative feelings and good
memories, which prevents the formation of any psychological trauma. Our investigation aims to study the effect of three types
of music, on the psychological state of the patient during surgery, by evaluating the data of systolic and diastolic pressure, pulse,
and oxygen level in the blood. Materials and Methods. 36 patients who visited the Medical Center of the RUDN University on
a daily basis for dental implants and wisdom tooth extractions were randomly selected to undergo the experiment. They were
divided into four groups, the first was the control group which was not exposed to music, the second was exposed to classical
music, the third was exposed to Buddhism music, and the fourth was exposed to music generated by Artificial Intelligence.
Pressure, pulse, and oxygen level were recorded in three phases and changes assessed using Student’s t-test and Mann-Whitney
U analyses. Results and Discussion. The final results obtained did not show any significant changes in the values of pressure,
pulse, and blood oxygenation during the period of exposure to music when compared with control group. Conclusion. Exposing
to music didn’t show any positive effect on stress levels during dental implantation and extraction.
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Introduction

Music therapy, also known as therapeutic music,
is considered one of the oldest treatment methods used
throughout history. Scientific and medical literature
mentions the Greeks’ use of music in medicine, where
they would expose epilepsy patients to musical sounds
in order to treat their seizures. Through their exper-
iments, they concluded that music, regardless of its
genre, has a therapeutic effect [1].

Other relevant studies have shown the long-term
impact of music therapy in alleviating the effects of
depression and schizophrenia, as well as its undenia-
ble effect on anxiety and tension resulting from acute
psychological conditions, which put the central nervous
system in a state of distress [2]. The EEG device indi-
cated an increase in the levels of alpha waves, which
are associated with a state of rest and calm, and a no-
ticeable decrease in the levels of beta waves, typically
present in stressful situations. Scientists attribute this
result to the ability of music to induce a state of calm
in patients and divert their attention by stimulating
auditory receptors [3].

Looking back in history, we can see that music
has played a role in fostering spiritual tranquility
and alleviating internal anxiety, as evidenced in
the Buddhist religion and the monks’ use of music
in meditation. This practice has been extensively
studied, revealing that Buddhist music is not merely
composed of tones with specific frequencies, but
rather consists of hymns that safeguard the mind and
cultivate peaceful thoughts [4].

When discussing methods that have been used
for years and are still applied today to promote clear
thinking and a mind free of distractions and tension,

DENTISTRY

Mozart’s classical music stands out. This has led to the
term “Mozart effect,” which has been associated with
any musical style that produces the same effect on brain
waves (alpha waves) as Mozart’s [5].

Feelings have always played a significant role
in music composition, as they convey the musician’s
inner emotions and the intended message to the listener.
The listener then interprets these emotions, which can
evoke a positive or negative reaction based on various
factors, including the depth of emotion the musician
infuses into the music. In today’s world, where artificial
intelligence (AI) significantly influences many areas,
particularly in composing music, a crucial question
arises: Can computer-generated music evoke a similar
impact to that of music composed by humans, such as
Mozart, for example [6, 7].

Our investigation aims to study the effect of three
types of music, on the psychological state of the patient
during surgery, by evaluating the data of systolic and
diastolic pressure, pulse, and oxygen level in the blood.

Materials and Methods

The current study was conducted as a randomized
controlled study, and was approved by the ethics committee
of the relevant institution. 36 patients between the ages of
20 and 60 who attended the Medical Center of the RUDN
University for dental implants and wisdom tooth extraction
received voluntary informed consent to participate in the
study in accordance with the World Medical Association
Declaration of Helsinki (WMA Declaration of Helsin-
ki — Ethical Principles for Medical Research Involving
Human Subjects, 2013) and the processing of personal
data. Excluded from this study were those with hearing
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impairment, arrhythmias, patients over the age of 60. These
patients were separated into 4 groups, ten patients in the
control group and group with classical music, and 8 patients
in both of the rest two groups. The control group was not
exposed to any music, while the experimental groups were
exposed to Mozart’s classical music, Buddhism meditation
music and music generated by Al

Three values were measured, which are pressure,
pulse, and oxygen level in blood, in three stages. The
first stage is when the patient was sitting in the waiting
room in a state of rest for ten minutes after his arrival.
The previous three values were measured in a row,
the second stage of recording took place during the
operation at the moment the dental implant was inserted
in the case of implantation surgery, and the moment
the wisdom tooth was extracted in the case of tooth
extraction surgery. The third stage is after the end of
placing the last surgical suture. The considered period
of time from the beginning of the music playing to the
end of the operation is 30 minutes to 1 hour, which is
a fixed time period for all patients.

Blood pressure was measured using an automat-
ic tonometer on the wrist (tonometer UB-202, AND
company, Russia), pulse and oxygen level measured by
medical oximeter fixed on the finger (TI MA company,
China). In order to play the music, wireless ear buds
were used and the music was played on the mobile
device connected via Bluetooth to the ear buds (MarkFlo
Ltd company, F9 model, China). It should be noted that
all patients who were exposed to music were given the
same playlist for some of Mozart’s pieces, such as:

e Symphony #40 in G minor, KV. 550: 1. Molto
Allegro.

e The marriage of Figaro: overture.

e Symphony #35 in D major, k.385.

Whiles for Buddhism music, a playlist for medita-
tion and concentration was used. As for the AI music,
the playlist was chosen from an Al website for music
generating (AIVA). After adding the keyword ‘relaxing
‘to the research box, the Al generator suggested few
music pieces that were taken in consideration and later
on were used in the experiment.

Statistical Analysis

The obtained primary experimental digital data
were subjected to statistical processing by generally
accepted methods of mathematical statistics. The
arithmetic mean, standard deviation, and error of the
mean were calculated. The significance of differences
between the indicators in the control and experimental
group was assessed using Student’s t-test with a par-
ametric distribution. For nonparametric distribution,
the Wilcoxon test and the Mann-Whitney U test were
used. Statistical processing of experimental data
was carried out using licensed programs Microsoft
Office Excel 2019, Statistica 10.0. Differences were
considered statistically significant at a significance
level of P<0.05.

Results and discussion

The mean age of the 36 patients without group
consideration was 39.66 + 2.439 years. The female/male
ratio was 27/9. Oxygen level, pulse and blood pressure
in control and investigation groups are represented in
tables 1 and 2.

Table 1
Oxygen level and pulse in control and investigation groups
SPO, Pulse
Group
Before During After Before During After

Control 97.70 £ 0.448% | 97.90+0.55% 98.00+0.49% | 80.10+1.64 (bpm) | 79.80 + 3.57 (bpm) | 77.40 + 2.39 (bpm)

Classic 97.90+0.526% | 97.60+0.427 % 97.40+0.52% 82.70 + 3.55 (bpm) | 75.60 + 3.28 (bpm) | 75.90 + 2.86 (bpm)
70 CTOMATOJ10I A
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End of the table 1

with control,%

SPO, Pulse
Group

Before During After Before During After
Difference 0.2% -0.3% -0.6% 3.2% -5.3% 1.9%
with control,%
Al 98.25+0.31% 97.25+0.37% 97.50 £ 0.54 % 79.75 1 6.5 (bpm) 82.25+ 5.57 (bpm) | 78.00 £ 5.11 (bpm)
Difference -0.7% -0.5% -0.4% 3.1% 0.8%
with control,%
Buddhism 98.50+0.2% | 97.75+0.37% 96.88+0.58% | 81.00 +2.65 (bpm) | 79.00 +2.71 (bpm) | 76.00 + 3.05 (bpm)
Difference 0.2% 1% 1.1% 1.0% 1.8%

Notes: SPO, is an indication of the oxygen amount being carried by red blood cells in the body, and is measured by a percentage
amount. A normal level of oxygen is usually 95 % or higher. Heart rate (pulse) is ideally between 50 and 90 beats per minutes

Table 2
Blood pressure in control and investigation groups
Blood Pressure
Group

Before (SBP) Before (DBP) During (SBP) During (DBP) After (SBP) After (DBP)
Control 133.70£7.29 88.50 + 3.64 141.10+7.334 86.00 + 3.59 137.80 £5.70 87.30+3.04
Classic 133.20£8.732 88.20 + 4.85 126.00 + 8.99 78.80 + 5.52 128.40 £10.16 80.50 + 6.35
Difference with -0.4% -0.3%. 10.7 -8.4 -6.8 7.8
control,%
Al 106.5+4.770 65.50+3.713 | 109.00 £ 5.071 71.50 £ 2.471 109.25 £ 4.511 64.75+2.313
Difference with 203 %++ 26.0%+++ 227 %++ 16.9%++ 207 %++ 25.8 %+++
control,%
Buddhism 116.25 £ 4.078 78.0 £ 1.547 127.50 £ 5.144 85.25+1.780 131.75+3.272 86.25+0.773
Difference with 13.1% 11.9 %+ -9.6% -0.9% -4.4% 1.2%
control,%

Notes: SBP: Systolic blood pressure; DBP: diastolic blood pressure. Normal range: systolic — less than 120 mm Hg. Diastolic — less

than 80 mm Hg

In controlled group, the value of SPO, almost
remained the same in the three times measurements
(before, during, after) and that was 97 + 1, which
means there was no significant differences. As for
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classical group and for the same values before, during
and after, it was 97.90, 97.60, 97.40. In comparison
with the controlled group, the difference was less
than 1 %.
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For AI music, the SPO2 values divided in times
measurements are as follows: 98, 97, 97. In comparison
with controlled group, the difference before 0.6 %, during
0.7, and after 0.5, which leads us to the same conclusion
as previews, the conclusion that says that there is no
difference between this group and the controlled group.

As for Buddha music, the values are 98 + 2 in all
three times measurements, and in comparison with
controlled group, it is as followed; 0.8,0.2,1.1. This
also leads us to the same conclusion as above.

When reading the values for the pulse of the four
groups, we can say that in controlled group, the values
had changed as follows; 80, 79, 77. And for classic
group, it is as follows; 82, 75, 75. In comparison, it
is obvious that changes are not that significant. As for
Al; 79, 82, 78. And for Buddha; 81, 79, 76. In general,
we can say that the changes of oxygen levels and pulse
for all three groups, and comparing these values with
controlled group, and within the same group, changes
are hardly noticeable.Blood pressure values are also
measured three times, before, during, and after. Starting
with controlled group, blood pressure in the starting
period was 133/88, and then got increased during the
operation (141/86), and then slightly decreased (137/87).

As for classic group, before starting the music,
the mean of pressure was 133/88, and then notably got
decreased to 126/78, and then scored 128/80 at the end
of the operation. In comparison with controlled group,
we can see that there is almost no difference.

In Al, the mean of pressure before was 106/65,
during 109/71, and after 109/64, even though this
shows some sort of change within the group on three
stages, but we can still say that the pressure kept
a stable value throughout the experiment. For Buddha
music, there was negative changes, as it started with
116/78, and during 127/85, and ended with 131/86.
This shows an increase in blood pressure all the way
from the very begging to the end. In view of the
previous results, and in comparing with controlled
group, we can see that the Al music has the most
significant effect on the stress levels during and after
the operation with means of —22 during and —25 after
the operation for blood pressure, meanwhile for the
Buddha music, the numbers show —9 during and —1.2
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after in comparison with the controlled group. As for
classical music —10 during and -7 after.

There is no doubt that music plays a role in alleviat-
ing the symptoms of stress and anxiety that result from
undergoing surgical procedures, although this effect is
small and may not be readily apparent in the statistical
results. There are numerous factors that contribute to
evaluating the impact of music on individuals, including
their level of interest in the genre of music used, as well
as the individual’s gender, age, and religious beliefs
[8]. All of these individual factors must be taken into
account, recognizing that it is impossible to describe
specific universal music for anxiety, although there have
been several attempts in the literature [9, 10].

It is believed that the calming effect of music is
attributed to the suppression of the sympathetic nervous
system, resulting in a reduction of adrenergic activity
and decreased neuromuscular excitability [3].

Wright found that classical music is highly effective
in relieving moderate-level anxiety [[11]. However, there
are studies that have confirmed that there are no clear
differences [12].

In our study, the final results demonstrate the impact
of music from three different eras on the state of mind
and inner peace, which are the primary objectives of
our study. In conclusion, it is evident that Al-generated
music is leading in reducing stress levels, as indicated
in the pressure table above.

In contrast, there were not many differences in pulse
and PSO, when compared with the control group, and
within the group itself in the results obtained before,
during, and after the investigation.

Limitations

There are some limitations in this study, one of
which is the type of music used. The music, specifically
Buddha music, may be unfamiliar to Russian citizens as
it is rarely heard except in cases of meditation exercises.
Therefore, it was unusual to use this type of music with
the aim of alleviating the anxiety resulting from under-
going surgical work. These shifts in internal experience
and brain functioning can change how individuals cope
with life’s challenges, leading to stress, such as that
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experienced during surgeries. There are still unpleasant
events happening, but they do not overwhelm anyone.
This study was suggested by college students who
practiced meditation throughout the semester. At the
end of the semester, during finals week, they exhibited
higher brain integration and lower stress reactivity,
despite the high stress levels during finals week [13].

Other limiting factors include the age of the patients
and their familiarity with the planned procedure. Re-
gardless of the music used, patients undergoing dental
implantation for the first time did not experience much
reduction in anxiety. In such cases, familiar music could
have been more helpful.

According to the authors’ opinion, the vital signs that
were measured are not sufficient to explain the results we
obtained, and therefore, we propose devices to measure
other indicators, such as health tracker device to measure
stress levels, since there is no doubt that Buddha’s music
has an effect on psychological comfort and relaxation,
and this A scientifically proven fact, but what our results
have shown neither confirms nor denies this fact.

Another factor to consider is the way the patient
was exposed to music. In our study, we utilized head-
phones, which caused discomfort for the patients due
to the perception of being isolated from surrounding
noises. This was primarily driven by the fear of miss-
ing something or the desire to maintain control over
everything happening around them.

We recommend further studies to explore the
potential of using speakers instead of headphones to
reduce anxiety levels. Additionally, it is important to
consider the use of Al music, as our study suggests
that it may have a better impact. This type of music
is widely used nowadays and is more favorable for
younger patients.

Conclusion

This study suggests that listening to music, regard-
less of the genre, reduces dental anxiety, even if the
effect is barely noticeable. We selected these three music
genres based on the findings in literature regarding
their potential impact on stress levels. We also took
a chance with Al-generated music to explore the extent

DENTISTRY

to which computer-generated music can substitute for
human-made music. This decision was influenced by
recent events such as the recreation of Beethoven’s
symphony and the use of Al to assist in creating the
‘Tokyo 2020 beat’, the official anthem of the Tokyo
Olympic Games, which have garnered media attention.
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BnusaHue TPpexX BUAOB MY3blKHU Ha NalMEeHTOB
BO BpemMs AeHTaﬂbHOVI MMnNNaHTauumn u yaaneHusa 3Y6OB MYyApPOCTH

C. Jarep g, A.b. IbIMHHKOB

Poccuiickuil yHUBepCUTET pyXObl HAPOZIOB, 2. Mockea, Poccutickas dedepayust
< suzandager@yandex.com

AnHoTanusa. AkmyaabHocmb. MHOTYe TTaleHTh! UCITBITHIBAIOT TPEBOTY MPH ITAHUPOBAaHUHM XUPYPridecKoi NpoLeyphl, UTo
3aCTaB/IsieT UX MO0 OTK/Ia/IbIBaTh ee, MO0 MepeKIBaTh ee CO BCeMU TeMU HeraTHBHBIMU OLIYIeHHUsIMH, KOTOPBIe MOTYT TTOB/IUSTE
Ha X0J] XUPypruueckoi paboThel WM Jlake Ha ee pe3y/bTarel. CoOBpeMeHHast MeIULIMHA CTPEMHTCS HAlTH HegapMaL|eBTUIeCKIe
CrIocoObl, TakHe Kak MYy3bIKa, /IS TOTO, YTOOBI TIOCTaBUTh 3TH SMOLIMH 07 KOHTPOJIb, UTOOLI MalMeHT Ha TIPOTsDKEHUH BCei
XUPYPryuueckKoi orepaliiy OI{yIiiaa YyBCTBO CIIOKONCTBYSI M YMUPOTBOPEHHUS! 1 BBIXOJW/ C MEHBIINM KOTMUeCTBOM HeraTHBHbBIX
YYBCTB U XOPOLIMX BOCIIOMHUHAHUIMA, UTO TIPENsATCTBYeT HOPMHUPOBAHUIO JTFOOO0H TICHXOMOTrHueCcKoi TpaBMbl. Llesibro Hatero
5KCIepUMeHTa SIB/ISIeTCSl U3y4YeHNe BIMSHUS TPeX BU/I0B MY3bIKH Ha IICUXOIOTMYeCcKoe COCTOSTHYE MaljieHTa BO BpeMsI OIlepaLjiy
MyTeM OL|eHKH [JaHHBIX CUCTOIMYEeCKOr0 U IMacTOJMUeCKOro JlaB/eH s, My/Ibca U YPOBHS KMCI0Poa B KPOBU. Mamepuasnbl
u MemoObl. [{7s IpOBe/ieHusl FKCIiepuMeHTa ObITH C/Ty4aiiHbIM 00pa3oM o0To6paHbl 36 MarveHToB, eXeIHEBHO MO Ce[aBIINX
MenmuuuHCKUIN TeHTp Poccuiickoro yHUBepcuTeTa ApY>KObl HAPOZOB /1S TPOBe/ieH s JeHTaIbHOM UMIUIaHTaLlUK U yiaieH st
3yba Myzpoctu. OHH ObLM pa3ZieseHbl Ha YeTkIpe TPYIIbL: epBast Oblla KOHTPOIBHOM TPYIION, KOTOpasi He C/ylajia My3bIKY,
BTOpast — KJIACCUUECKOH MY3bIKOU, TPeThsi — OY/IIUICKOM MY3bIKOH, a UeTBepPTas — MY3bIKOW, CO3[IaHHOM UCKYCCTBEHHBIM
VHTe/1eKToM. [laBieHue, My/ibC ¥ YPOBEHb KUC/IOPO/a PerCTPUPOBAJIMCE B TPH (a3bl, a U3MeHeHHs! OLeHHBAJINCh C TIOMOILIbI0
Student’s t-test © Mann-Whitney U aHamu3bl. Pesynbsmambl u 06cyscoeHue. TTonydeHHbIe OKOHUATeTbHBIE Pe3y/IbTaThl He TI0Ka3alu
KakMx-mub0 CyIleCTBeHHBIX U3MeHeHUH TIoKa3aresieli JaBIeHus], My/IbCa U OKCUTeHaLd KPOBH B TIEPUOJ, BO3JeHCTBHS MY 3bIKA
T10 CPaBHEHHIO C KOHTPOJILHOM TpymIoi. Boigodsl. BoszelicTBre My3bIKM He 0Ka3aIo HUKAKOTO TOJIOKUTEIbHOTO BIUSHUS
Ha ypPOBeHb CTpecca BO BpeMsl UMITJIAHTALUH 1 yAaneHus 3y0oB.

KiroueBble ciioBa: Mouapt, Al, Gyaausm, My3bIKOTepartvisi, XUpyprusi, 3yOHbIe UMIIJIAHTAThI, yAaneHue 3y00B

MNudopmanus o puaancupoBanuu. VccneoBaHue He UMeJIO rPaHTa OT (PUHAHCUPYIOLIUX areHTCTB B TOCYZapCTBEHHOM,
KOMMepUeCKOM W/ HeKOMMepYeCKOM CeKTopax.

BkJiag aBTopoB. [larep C. — KOHIIeMNLIUS U J3aiiH, MoApo6HbIN MOWCK JTUTePaTypbl, COOp JaHHBIX, UHTEPIIPeTALUs U aHaIn3
[laHHBIX, HaKCaHHe CTaTh. JJpIMHUKOB A.B. — pa3paboTka KOHIeNLWY U u3aliHa, pelaKTHPOBaHUe U OKOHYaTe/bHOe
yTBepyKJeHre BepChH Jijisi yO/vKanun. Bee aBTOpbI MpoYMTAay U 0f00pUIH OKOHYATe/TBHBIN BApUAHT pyKonucu. VIHdopMmarys
0 KOH(/IMKTe UHTEePeCcoB.

Hudopmanus o KOH(IMKTe HHTePecoB. ABTOPHI 3asiB/ISIIOT 00 OTCYTCTBHM KOH(IMKTa HHTEPECOB

JTuueckoe yrBepxxaeHue. [lepes HauaioM UCC/eA0BaHMs ObIJIO MOyYeHO paspellieHre STHIeCKOro KOMUTEeTa MeJUL[HCKOTO
nHctutyTa PYJH, MockBa, Poccuiickas denepatysi.

BnaropapHoctu: Beipakaem 61arofapHOCTh BCeM BpauaM, KOTOPbIE TTO3BOJIA/IM HaM YUaCTBOBATD B UX ONepaLiusix U PUMeHNTh
Halll 5KCITepAMeHT Ha CBOMX MapeHTax. Ocobasi 6iarofapHoCTh ZoKTOpy AnBaHy Moptazie v foktopy CyneiiMany [To6a 3a ux

nozzepkKy. be3 Bac ata pabota He yBuziesa ObI CBeT.

HNudopmupoBaHHoe corjiacie Ha nydaukanuio. OT naiyeHToB ObLI0 MoTyUYeHo 106pOBO/IbHOE HH(GOPMUPOBAHHOE COT/Iache
Ha yJacTHe B MICC/Ie0BaHUH B COOTBETCTBUM C XeTbCUHKCKOM /leK/tapareit BceMUpHO# MeAUIIMHCKOM accoumaryy (X erbCHHKCKast
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neknapauys WMA — DTruueckue TIPUHIMITEI MeAULMHCKUX MCC/Ie[JOBaHHI C yyacTHeM uesioBeka, 2013 1.) 1 Ha 06paboTKy
TepCOHA/IbHBIX [JaHHBIX.
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