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The Effect of Music on Anxiety and Pain in Women Undergoing
Gynecological Exam and Smear Test

Jinekolojik muayene ve smear testi uygulanan kadinlarda mizigin
anksiyete ve agri lzerine etkisi

Bengl Mutlu Satctioglu*, © Melike Giler

Department of Obstetrics and Gynecology, Lokman Hekim University, Ankara Turkey

Abstract

Aim: The screening for cervical cancer is a standard procedure at the gynecology outpatient clinic. Although a smear test
is a simple process for gynecologists, patients might experience anxiety during a gynecological examination and smear
test. The aim of this study is to determine the complementary value of music before and during the smear test on patients'
pain and anxiety during and after the procedure

Material and Methods: This randomized controlled study included 160 Turkish-speaking women over 30 years old
undergoing smear tests, divided into music and control groups. Music or no music was played during the procedures
using a speaker system to maintain communication between the patient and the physician. Data on anxiety and pain were
collected using the State-Trait Anxiety Inventory (STAI) and the Visual Analogue Scale (VAS) before and after the exams.

Results: A total of 160 patients were included in the study, 80 patients in the music group and 80 patients in the control
group. The mean State-Trait Anxiety Inventory (STAI) score in the music therapy group was 36 (SD = 13) and 41 (SD = 17)
in the control group (p = 0.042). According to the STAI score, 28 patients (35%) in the control group had a high level of
anxiety, whereas only 15 patients (19%) in the music therapy group had a high level of anxiety. Similarly, in the post-smear
test evaluation, visual analogue scale scores were statistically lower in the music therapy group (4.3 vs. 2.7, p = 0.001).

Conclusion: Our study showed that music therapy during gynecological examination and smear test can reduce anxiety
and pain. As a non-invasive intervention, music intervention is a safe, low-risk, cost-effective, and easy-to-perform
intervention with no apparent harmful effects.
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Oz

Amag: Serviks kanseri taramasi, kadin hastaliklari polikliniklerinde rutin olarak uygulanan bir islemdir. Her ne kadar smear
testi jinekologlar agisindan basit bir islem olsa da, hastalar bu siirecte anksiyete yasayabilmektedir. Bu ¢alismanin amaci,
smear testi oncesinde ve sirasinda uygulanan miizik midahalesinin hastalarin islem sirasindaki ve sonrasindaki agri ve
anksiyete diizeylerine olan tamamlayici etkisini degerlendirmektir.

Gereg ve Yontemler: Bu randomize kontrollii calismaya, smear testi yapilacak olan ve Tuirkge konusan, 30 yas tzeri 160 kadin
dahil edilmistir. Katiimcilar rastgele miizik ve kontrol grubu olmak (izere ikiye ayrilmistir. islem sirasinda, hasta ve hekim
arasindaki iletisimi korumak amaciyla hoparlor sistemi araciligiyla mizik calinmis ya da miizik calinmamistir. Anksiyete ve agri
diizeyleri, islem 6ncesi ve sonrasi Devlet-Stirekli Kaygi Envanteri (STAI) ve Gorsel Analog Skala (VAS) ile degerlendirilmistir.

Bulgular: Calismaya toplam 160 hasta dahil edilmistir; 80'i miizik grubunda, 80'i kontrol grubundadir. Miizik grubundaki
ortalama STAI skoru 36 (SD = 13) iken, kontrol grubunda 41 (SD = 17) olarak saptanmistir (p = 0,042). STAI skorlarina
gore, kontrol grubundaki 28 hastada (%35) yiiksek diizeyde anksiyete saptanirken, miizik grubunda bu sayi yalnizca 15
(%19) olarak bulunmustur. Benzer sekilde, islem sonrasi yapilan degerlendirmede miizik grubunda VAS skorlari anlamli
derecede daha dusktir (4,3'e karsi 2,7, p =0,001).

Sonug: Calismamiz, jinekolojik muayene ve smear testi sirasinda uygulanan miizik terapisinin anksiyete ve agriyi
azaltabilecegini gdstermektedir. invaziv olmayan bu yéntem, zararli bir etkisi bulunmayan, diisiik riskli, maliyeti diisiik ve

Introduction

The screening for cervical cancer is a standard procedure at the
gynecology outpatient clinic. Although a smear test is a simple
process for gynecologists, patients might experience anxiety during a
gynecological examination and smear test. However, pain and anxiety
are factors that can cause the patient to avoid the examination and
have a negative experience [1]. Therefore, the development of methods

to reduce the patient's anxiety will increase treatment compliance.

Listening to music may be proposed as a primary non-
pharmacological and cost-effective intervention for the reduction of
pain, with a particular emphasis on reducing anxiety [2]. There are
contradictory studies in the literature that investigate the effects of
music on procedures performed in office-based settings. In a study
conducted on patients undergoing hysteroscopy, it was reported
that music significantly reduced anxiety during the procedure,
resulted in lower heart rate and systolic blood pressure, and was also
associated with decreased postoperative pain scores [2]. However,
in a meta-analysis compiling studies related to colposcopy, it was
reported that music had no effect on anxiety score [3]. A systematic
review of studies on gynecology patients revealed that music therapy
is effective for reducing procedure-related pain and anxiety [4].
Similarly, it has been shown that music contributes to the reduction
of nausea in patients undergoing radiotherapy for gynecological
cancer [5]. Due to conflicting results in studies, music therapy has not

been a standard method used in gynecology practice.

uygulanmasi kolay tamamlayici bir miidahale olarak degerlendirilebilir.

Anahtar Kelimeler: agri, anksiyete, mizik, jinekolojik muayene, smear testi

Listening to music can be presented as the first method for reducing
pain and especially anxiety [6]. Inconsistent data exists between
listening to music before or during treatment and anxiety [7-9]. In
a study involving oncology patients, it was determined that playing
classical music in the waiting room prior to chemotherapy reduced
anxiety and lowered the average heart rate [10]. Also several studies
have evaluated the association between music and the pain and
anxiety associated with gynecological surgical procedures. In a
prospective study conducted by Labrague et al., patients undergoing
gynecological surgery listened to relaxing music prior to and after
surgery [8]. The group listening to music experienced significantly
less anxiety than the group not listening to music. In another study
with a similar design conducted in Korea, it was found that patients
who listened to music required fewer post-operative analgesics [11].
On the other hand, it has been shown that the music played during
minimally invasive procedures (hysteroscopy, colposcopy) has no

role in reducing the patient's anxiety and pain [7].

Previous studies have evaluated the relationships between
gynecological surgery, cancer treatments, office-based treatments,
and music therapy. However, there are not enough studies examining
the relationship between gynecological examination and music
therapy. Inaddition, thereis an inconsistency in the results of previous
studies. The aim of this study is to determine the complementary
value of music before and during the smear test on patients' pain and
anxiety during and after the procedure. Another aim of the study is to
evaluate the effects of different music genres on patients.

492



TJCL Volume 16 Number 4 p: 491-496

Material and Methods

The study was conducted in the Department of Obstetrics and
Gynecology at the tertiary referral university hospital. Before entering
the outpatient clinic, the patients were informed about the study.
Patients who agreed to participate in the study were prospectively
assigned to two different arms. Ethical approval for this study was
obtained from the Lokman Hekim University Scientific Research Ethics
Committee (Approval No: 2025/042; Date: February 28, 2025). The data

of the patients were obtained from them and from the hospital file.

All patients who applied to the outpatient clinic for gynecological
examination and cervical cancer screening were evaluated to be
included. Inclusion criteria were Turkish-speaking women, aged
over 30 years and scheduled for a smear test. Exclusion criteria
were hearing impairments, blindness, with a diagnosed psychiatric
disorder, the presence of any anatomic pathology that could
complicate performing the procedure, a previously known cervical

cytology abnormality, or a history of cervical surgery.

The researchers informed patients who met the inclusion criteria before
entering the outpatient clinic, and theirinformed consent was obtained.
Eligible participants were informed that they would participate in
a study on anxiety at the time of a gynecological examination and
smear test. Considering that the emotional state of the patients may be
affected, no information was given that the study was related to music
therapy. Before entering the examination room, patients completed
a questionnaire containing demographic data, the expected visual
analogue scale (VAS), and the State-Trait Anxiety Inventory (STAI),
which would take approximately 10 minutes. Data on the patients'
age, height, weight, medications, parity, and expected pain of the
procedure, measured by the visual analogue scale (VAS), were collected.
TheTurkish validation of the State-Trait Anxiety Inventory was used [12].
The STAl is an inventory consisting of a total of 20 items, and the result
score varies between 20 and 80 (20-37 low anxiety or no anxiety, 38-44
moderate anxiety, >44 high-level anxiety). During the procedure, the
VAS was filled by the doctor. The VAS ranges from 0-10 points, with

higher scores representing more severe pain [13].

The researchers randomly divided the participants into the music
group or the control group. Participants were randomly assigned
to either the music or control group using a computer-generated
randomization list, ensuring equal allocation without stratification.
The procedure was carried out in exactly the same way in both groups,
differing only in whether music was applied. Both groups received
necessary information before the procedure. Music lists were created
for classical music and spa music. Music was chosen randomly for

patients who would receive music therapy. A loudspeaker was used
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instead of a headset to ensure communication between the patient
and the physician. The volume of the speakers was adjusted by the
doctor or researchers so that the music could be heard without
disturbing the interaction between the participant and the doctor
or nurse. For participants in the music group, music playback began
as soon as the patient entered the examination room and continued
uninterrupted throughout the entire procedure, including both
the preparatory phase and the smear test, until the patient left the
room. During the procedure, the patient's heart rate was measured
with the help of a pulse oximeter. The patient's highest heart rate
was recorded during the procedure. A gynecologist performed the
procedure. After the procedure, the participants were again asked to

fill out a questionnaire on VAS and STAI.
Statistical Analysis

A priori power analysis was performed using G*Power software,
which indicated that a minimum of 128 participants (64 per group)
was required to detect a medium effect size (d = 0.5) with 80% power
and a significance level of 0.05; thus, our final sample size of 160 was
deemed adequate. IBM SPSS (Statistical Package for Social Science)
Statistics 25 program was used. Kolmogorov Smirnov and Shapiro
Wilk tests were used to analyze the distribution of data (parametric/
nonparametric). Paired-T test for the variables where parametric
test conditions are met in the comparison of two dependent
groups; Wilcoxon test was used in non-parametric conditions. In
the comparison of two independent groups, the Student-T test was
used under parametric conditions; Mann-Whitney U test was used
in non-parametric conditions. The relationship between categorical
variables was compared with Chi-Square and Fisher exact tests. The
direction and severity of the relationship between two different
variables were evaluated with the Spearman correlation test. A p

value of < 0.05 was considered statistically significant in all analyses.
Results

A total of 160 patients were included in the study. There were 80
patients each in the group that received and did not receive music
therapy. Table 1 displays demographic information about the
patients. The patients' ages and body mass indices were similar. In the
study group, 25 patients, and in the control group, 27 patients had a
history of prior smear screening (p = 0.560). There was no significant
difference between the mean values of the STAIl and the heart rates
used to assess anxiety before the gynecological examination. Again,

the results of the VAS before the procedure were similar.

Anxiety and pain levels were compared in both arms during and
after the examination. The mean heart rate in the music therapy

group was 78 (SD = 14), while it was 80 (SD = 16) in the non-music



therapy group (p=0.248). The degree of pain was significantly lower
in the group listening to music during the examination (3.0 vs. 4.9, p=
0.001), according to the VAS pain assessment. Similarly, in the post-
smear test evaluation, VAS scores were statistically lower in the music
therapy group (4.3 vs. 2.7, p = 0.001). When the STAI results completed
by the patients after the examination were examined, it was revealed
that the group listening to music experienced less anxiety. The mean
STAl in the music therapy group was 36 (SD = 13) and 41 (SD = 17) in
the control group (p = 0.042). According to the STAI score, 28 patients
(35%) in the control group had a high level of anxiety, whereas only 15
patients (19%) in the music therapy group had a high level of anxiety.
Table 2 summarizes the results of the anxiety and pain indices during
and after treatment. Patients in the control arm had a mean STAI score
of 37 (SD = 14) before the smear test, but this score increased to 41 (SD
= 17) after the smear test (p = 0.024). Before the smear test, the STAI
score in the music arm was 39 (SD = 16), but it decreased to 36 (SD =
13) after the smear test (p = 0.036).

Half of the patients who were given music therapy were listened to
classical music, while the other half listened to spa music. There was
no difference in the anxiety and pain states of the patients according

to the music played. Table 3 shows the results of the pain and anxiety

indices based on the types of music.
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Discussion

Before the hospital visit, patients may increase their stress and
anxiety due to the unfamiliar environment and the staff they do
not know. This situation might cause patients to avoid coming to
gynecological examinations and controls. In addition, increased
anxiety will directly affect the communication between the
patient and the doctor. Therefore, the application of simple
interventions that can reduce the anxiety and pain of the patients
will increase the patient's compliance with the treatment. Music
intervention can serve as a primary non-pharmacological and
cost-effective method, particularly in patients with high levels
of anxiety. In this study, the effect of music on reducing anxiety
and pain levels was determined in women who will have a
gynecological examination and smear test.

Music intervention during the pre-PAP smear test period was
found to be effective in reducing anxiety levels in our study.
When compared to the control group, patients in the music
therapy group had lower levels of anxiety and pain. In fact,
a few other small studies have looked into the relationship
between music and anxiety in gynecological practice [8,14,15].
A systemic review published in 2013 found that music listened
to before surgery might well contribute to anxiety reduction
[16]. In another randomized controlled clinical study, Angioli et
al. found that music therapy during hysteroscopy statistically
reduced the patient's anxiety [2]. Similarly, Chan et al. revealed
that music can reduce anxiety and pain associated with
colposcopy [17]. Aside from these encouraging results, some
clinical trials failed to show a link between music and anxiety
levels [7,18]. Mak et al. discovered no relationship between the
relaxing music played before colposcopy and hysteroscopy
and the patient's anxiety level in a prospective clinical study
[13]. The differences in these results could be due to a variety
of factors. The use of different anxiety and pain scales in the
studies, as well as differences in the education and age levels
of the patients, may explain the heterogeneity of the results.
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On the other hand, sedation and different analgesics can be
applied to patients in some minimally invasive procedures,
and these treatment agents can also affect anxiety and pain
parameters. We believe that because the patients in our study
had gynecological examinations and smear tests, they did not
have these limitations. In addition, because the procedure times
were similar and the procedures did not require experience, it
can be said that a standard was achieved between the groups.

Our findings further support correlation between anxiety
and pain perception. It is important to recognize that pain is
almost invariably accompanied by emotional disturbance and
distress. Moreover, it is well established that anxiety can amplify
painful sensations at all levels of the nervous system [2]. The
VAS scores were different between the treatment arms. There
are conflicting findings in the literature regarding the effect
of music on the pain parameter [2,14]. The fact that there are
so many variables that can influence pain could explain why
the results are so divergent. There are many confounding
factors, such as the patient's analgesic treatments, previous
gynecological examination experiences and emotional state,
as well as their communication with the physician these
results should be evaluated with different studies. Aside from
determining anxiety and pain through patient-completed
questionnaires, physiological parameters are also evaluated as
an additional method. Studies focused at systolic and diastolic
blood pressure, as well as heart rate, and found contradictory
results. In one study, Labrague et al. encountered that patients
undergoing gynecologic surgery who received pre-operative
music therapy had lower systolic blood pressure and heart rate
[8]. Similarly, Yung et al. demonstrated that music significantly
lowers blood pressure and heart rate in patients undergoing
transurethral prostate resection[19]. However, the evaluation of
patients who underwent hysteroscopy and colposcopy, as well
as the effect of music on physiological parameters, were not
determined in some studies [7]. Only heart rate was evaluated
as a physiological parameter in our study, and no difference
was found between treatment arms. Because our study only
included a gynecological examination and smear test, and the
procedure was relatively short, it is possible that there is no
association between heart rate and music therapy. In addition,
pain was evaluated in both our study and the literature. A
previous study reported that women experienced higher levels
of anxiety than men, highlighting the potential importance
of music as an intervention for women undergoing medical
procedures [20]. Notably, despite the well-established presence
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of pre-procedural anxiety in gynecological settings, our study
revealed unexpectedly high levels of anxiety among patients
prior to the procedure, as reflected in baseline STAI scores.

Limitations of the study

Our study has several significant limitations. First, it was
conducted in a single-center setting, which may restrict the
generalizability of the findings to other populations and
healthcare environments. Second, unlike in some previous
studies, music was delivered through speakers rather
than headphones. While headphones can provide a more
immersive experience, they were avoided in this study to
maintain effective communication between the patient
and physician and to allow real-time volume control. Third,
the music intervention involved pre-recorded, researcher-
selected music, which may not align with each patient's
personal preferences or mood, potentially limiting its impact
on anxiety. Lastly, only pulse was used as a parameter for
anxiety assessment, while variables such as blood pressure or
respiratory rate were not assessed. Future studies comparing
the effects of self-selected versus researcher-selected music
are warranted. Additionally, the lack of blinding in the study
design may have introduced observer or performance bias. A
possible Hawthorne effect where patients alter their behavior
due to awareness of being observed cannot be ruled out.
Finally, the use of self-reported outcomes such as the Visual
Analog Scale (VAS) and the State-Trait Anxiety Inventory
(STAI), though validated tools, inherently involves subjective
assessment and inter-individual variability.

In conclusion, our study showed that music therapy during
gynecological examination and smear test can reduce anxiety
and pain. Asanon-invasive intervention, musicinterventionisa
safe, low-risk, cost-effective and easy-to-perform intervention
with no apparent harmful effects. Music can be used by health
care practitioners in general as a complementary intervention
to promote comfort and relaxation and to reduce pre-exam
anxiety. In this way, reducing anxiety in patients will increase
the rate of patients undergoing screening tests and increase
treatment compliance.
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