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Introduction: Bone Marrow Aspiration and Biopsy (BMAB) is a painful procedure that can 
causes anxiety in patients. Music can help reduce pain and anxiety levels in patients by 
directing their attention from negative stimuli towards pleasant and encouraging thoughts.

Objective: This study aims to determine the effect of classical Turkish music on pain and 
anxiety of patients undergoing BMAB.

Materials and Methods: This is a randomized, controlled trial conducted on 68 patients 
undergoing BMAB who were selected from the hematology outpatient clinics in a hospital 
in İzmir, western Turkey. They were randomly divided into two groups of control (n=34) 
who received the general procedure only and the music group (n=34) who listened to 
classical Turkish music for 15 minutes before the procedure. Data were collected using a 
demographic form, Visual Analogue Scale (VAS), and State Anxiety subscale of Spielberger’s 
State-Trait Anxiety Inventory. Chi-square was used for comparing categorical variables, 
and t-test and ANOVA ​​were used for comparing numerical variables. Bonferroni test was 
used for post hoc comparisons. A P<0.05 statistically significant. In case of a significant 
difference between the groups, Cohen’s d effect size was calculated.

Results: In the music group (Mean±SD age=63.73±14.81 years), 62% were male, 71% were 
married, 76% had a secondary education or lower, and 49.1% reported that biopsy was for 
diagnostic purposes. I n the control group (Mean±SD age=51.76±19.45 years), 50% were 
female, 53% were married, 62% had a secondary education or lower, and 50.9% reported 
that biopsy was for d iagnostic purposes. A statistically significant difference was found in 
the mean VAS scores of both groups before and after the treatment (P=0.001). A significant 
difference was found in the state anxiety level only in the music group before and after the 
treatment (P=0.003). 

Conclusion: Classical Turkish music prior to BMAB can reduce the pain and anxiety of patients. 
It is recommended for nurses to use music therapy to reduce the pain and anxiety of patients 
undergoing BMAB.
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Introduction

one marrow biopsy is an invasive proce-
dure performed to determine the charac-
teristics of bone marrow cells, to evaluate 
solid tissue involvement in tumors, and 
to determine hematological malignancies 
[1]. It is a commonly used procedure to 

determine the effectiveness of treatment for hemato-
logical disorders and to monitor the healing process of 
bone marrow transplant and chemotherapy patients 
[2]. This procedure is a painful procedure performed 
in outpatient clinics [3] and causes anxiety in patients 
[4]. Approximately 56-70% of patients who underwent 
this procedure reported it as a painful procedure [5], 
while 50-70% reported moderate to severe pain [6] . In 
a study by Liden et al. it was reported that 70% of pa-
tients who underwent Bone Marrow Aspiration and Bi-
opsy (BMAB) reported pain during the procedure; 17% 
had the pain 10 minutes after, 64% one day after, 42% 
three days after, 20% six days after, and 12% one week 
after the procedure [7]. It was reported that the anxiety 
experienced during bone marrow biopsy increased the 
pain experience in patients [1].

Music can help reduce pain and stress levels by di-
recting the patient’s attention from negative stimuli to 
pleasant and encouraging thoughts [8]. Music therapy 
has become an important part of medicine in recent 
years. It is used to improve health and help control the 
physiological, psychological, social, emotional, and spiri-

tual consequences of an illness or disability in humans 
[9]. The knowledge of the analgesic and anxiolytic ef-
fects of music has enabled music therapy to be used 
in pain and anxiety treatments for many years. Studies 
have shown that music reduces pain, anxiety, and length 
of hospital stay; it provides relaxation, maintains social 
relations, activates immune functions, increases com-
fort and body resistance, improves the quality of sleep 
and life, sense of trust, and academic performance, and 
regulates vital signs [1, 10–13] . However, studies on the 
prevalence and etiology of pain and anxiety in patients 
with BMAB, and the effect of music on pain and anxiety 
are limited [1, 4, 14] . Classical Turkish music is a type 
of instrumental music that has a relaxing effect on the 
psychological state of patients [12, 15]. It is one of the 
oldest Acemaşiran makams which is reported to help re-
duce pain and anxiety by affecting the bones and brain 
[15]. Özdemir et al. reported that the classical Turkish 
music played during BMAB reduced pain and increased 
anxiety [1]. For this reason, this study aims to examine 
the effect of classical Turkish music (Acemaşiran makam) 
on the anxiety and pain of patients undergoing BMAB.

Materials and Methods

This is a randomized controlled trial to examine the ef-
fect of music on the pain and anxiety of patients who 
underwent BMAB. The research was conducted in the 
Hematology outpatient clinics in a hospital in İzmir, 
western Turkey, from June to December 2019. This 
study used the CONSORT checklist for interviews. To 
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Highlights 

• Listening to classical Turkish music prior to Bonmarrow Aspiration and Biobsy (BMAB) reduces the pain and anxiety 
of patients.

• Music therapy, as a practical and useful strategy, can be used for reducing pain and anxiety levels of patients un-
dergoing BMAB.

• It is recommended to use music to relieve patients in other painful procedures as well.

Plain Language Summary 

Patients who are scheduled for diagnostic or invasive medical procedures frequently experience fear and anxiety. 
People with high anxiety levels might experience higher levels of pain during the surgeries. Classical Turkish music is 
instrumental music that has a relaxing effect on patients’ psychological states. This study was conducted to determine 
the effect of classical Turkish music on pain and anxiety levels of patients undergoing bone marrow aspiration and 
biopsy. It was concluded that playing classical Turkish music (Acemaşiran makam) prior to the BMAB reduced the pain 
and anxiety levels of patients. Music therapy can be used as an effective and safe method to reduce pain and anxiety 
levels of patients undergoing bone marrow biopsy.
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determine the sample size, GPower v. 3.1 software was 
used based on the data used in a similar study by Öz-
demir et al. [1]. Accordingly, at 95% confidence interval 
(α=0.05), a test power of 0.80 and a medium effect size 
(d=0.5), the minimum number of participants was cal-
culated 68 (34 for each group). Therefore, the study was 
conducted on 68 patients, randomly divided into music 
group (n=34) and control (n=34). The Random Sampling 
method was used. Patients who visited the outpatient 
clinic on the 1st, 3rd, and 5th days of the week constituted 
the music group and those visited on the 2nd and 4th days 
made up the control group. 

Inclusion criteria were age 18 years or older, being lit-
erate, and consent to participate in the study. Patients 
who were clinically unstable, had psychiatric, mental, 
visual, and/or hearing impairments, had pain prior to 
the procedure, used any analgesic medication, no abil-
ity to communicate in Turkish, and used anxiolytics and 
sedatives were not included in the study. Patients who 
needed repetitive procedures due to patient-related 
factors and technical difficulties, for whom BMAB sam-
ples could not be obtained, and those wanted to exit 
the study were excluded from the study. Overall, 188 
patients were assessed for eligibility, of whom 120 were 
excluded from the study because they did not meet the 
inclusion criteria (Figure 1).

For the collection of research data, three instruments 
including a demographic form, the Visual Analogue 
Scale (VAS), and the State-Trait Anxiety Inventory (STAI) 
were completed by the researcher for the patients 
through a face-to-face interview with them. The demo-
graphic form was prepared based on the relevant litera-
ture [1, 11, 12, 16] and included questions surveying the 
patient’s age, gender, bone marrow biopsy history, and 
interest in music. The VAS is a reliable and valid scale 
developed by Price, et al. and Harkins to assess the in-
tensity of subjective pain perception [17]. It is used to 
convert some values that cannot be measured numeri-
cally into numerical ones. Two extreme limits of the pa-
rameter to be evaluated are written on both ends of a 
10-cm line, and the patients are asked to indicate which 
one is suitable for defining their condition by drawing a 
line or putting a dot on it. Accordingly, “no pain” is rep-
resented by 0 and “unbearable pain” is represented by 
10. There are three ranges for pain intensity: <3 for mild 
pain, 3-6 for moderate pain, and >6 severe pain.

The STAI was developed by Spielberger, et al. and its 
validity and reliability were confirmed by Öner and Le 
Compte [18, 19]. The state anxiety subscale of STAI has 
10 items with reversed scoring (items 1, 2, 5, 8, 10, 11, 

15, 16, 19, and 20) from 4 to 1, and other items are 
scored from 1 to 4. The total score rages 20-80 which 
is obtained by summing up of the scores of all items 
(20 items). A higher score indicates a high anxiety level, 
while a lower score indicates a lower level of anxiety. 
Öner and Le Compte stated that scores 0-19 represent 
no anxiety; 20-39 represents mild anxiety, 40-59 mod-
erate anxiety, and 60-79 severe anxiety, and ≥60 shows 
the need professional help [19]. 

The BMAB surgery was conducted in the control group 
using the standard method, while it was conducted 
along with plying music in the intervention (music) 
group. The opinion of experts (faculty members in the 
Faculty of Fine Arts) was sought during the preparation 
of music playlist. According to their recommendations, 
a music was selected that had been used in medicine 
for a long time and was still being used in music therapy 
for patients. Acemaşiran makam, which has relieving ef-
fects on pain and spasm was selected because it cre-
ates a sense of peace and relaxation in patients [15]. 
Since 15-20 minutes of music is sufficient for patients 
[1, 11, 12], a 15-minute music was prepared and pre-
sented to the treatment group through headphones to 
prevent external sounds. The ear sponge was changed 
for each patient.

In the polyclinic, a doctor and nurse briefly explained 
the BMAB procedure to the patients. Prior to the proce-
dure, the patients’ vital signs were measured. Then, 250 
mL of sodium chloride 0.9% was infused at 200 mL/h, 
and 50 μg of fentanyl was administered intravenously. 
Under limited anesthesia with Prilocaine, the procedure 
was performed with a standard bone marrow biopsy 
needle on the Posterior iliac crest. The bone marrow as-
piration process took 5-10 minutes on average. No an-
other application was made during the procedure. After 
the procedure, the VAS and STAI tools were completed 
by the patients in both groups.

Statistical analysis of the collected data was conducted 
in SPSS v. 21 software. Demographic and medical char-
acteristics of patients were described by using frequen-
cy, percentage, mean, and standard deviation. The ho-
mogeneity of variances was examined by Levene’s test, 
and the normality of data distribution was examined by 
Shapiro-Wilk test. Based on their results, appropriate 
statistical tests were performed. Chi-square was used 
for comparisons of categorical variables, and t-test and 
ANOVA were used for comparisons of numerical vari-
ables. Bonferroni test was used for post hoc compari-
sons to determine the difference between groups. In all 
comparisons, the statistically significance level was set 
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at 0.05. In case of a significant difference between the 
groups, Cohen’s d effect size was calculated for the t-
test. Cohen’s d values of 0.2, 0.5, and 0.8 indicate small, 
medium, and large sizes, respectively.

Results

In the music group, 62% were male, 71% were mar-
ried, 76% had a secondary education or lower, and 
49.1% reported that biopsy was for diagnostic purpos-
es. In the control group, 50% were female, 53% were 
married, 62% had a secondary education or lower, and 
50.9% reported that biopsy was for diagnostic pur-
poses. The mean age of patients in the music group 

was 63.73±14.81 years, and in the control group it was 
51.76±19.45 years (Table 1). 

Table 2 presents the mean state anxiety and VAS 
scores in the two study groups. The mean pre-test 
anxiety score was 43.91±9.38 in the music group and 
44.67±14.03 in the control group, and there was no sig-
nificant difference between the two groups (P=0.793). 
The mean post-test anxiety score was 39.05±5.22 in the 
music group and 45.11±5.58 in the control group, and 
a statistically significant difference was found between 
the two groups (P=0.001). There was a significant differ-
ence in the state anxiety level of the music group before 
and after the surgery (P=0.003), but not in the control 
group.

Table 1. Demographic characteristics of patients in study groups (n=34)

Variables
No. (%)

P*

Control Music

Gender
Female 17(50) 13(38)

0.464
Male 17(50) 21(62)

Marital Status
Married 18(53) 24(71)

0.212
Single 16(47) 10(29)

Education
Secondary education or lower 21(62) 26(76)

0.294
High school education or above 13(38) 8(124)

Purpose of the Biopsy
For diagnostic purposes 27(79.4) 26(76.4)

0.500
For evaluating treatment effectiveness 7(20.6) 8(20.6)

*Chi-square test

Table 2. Comparing the mean scores for state anxiety and pain between the study groups (n=34)

Variables
Mean±SD

Test results
Music group Control

State anxiety

Pre-test 43.91±9.38 44.67±14.03 P=0.793**

Post-test 39.05±5.22 45.11±5.58
P=0.001**

d=0.64****

P* 0.003 0.870

Pain score

Pre-test 0.58±1.67 0.61±1.41 P=0.938**

During test 3.44±2.28 5.47±2.71 P=0.001**

d=1.259****

Post-test 0.76±1.72 2.23±2.55 P=0.007**

d=102.181****

P*** 0.001
****Post hoc 1-2 and 2-3

0.001
****Post hoc 1-2, 1-3 and 2-3

*T-test;**Student-t test;***ANOVA; ****Bonferroni and Tukey post hoc tests
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The mean pre-test VAS score was 0.58±1.67 in the mu-
sic group and 0.61±1.41 in the control group, and there 
was no significant difference between the two groups. 
During the surgery, the mean VAS score was 3.44±2.28 
in the music group and 5.47±2.71 in the control group, 
and the difference between the groups was found to be 
significant (P=0.001). The mean post-test VAS score was 
0.76±1.72 in the music group and 2.23±2.55 in the con-
trol group, and the difference between the groups was 
statistically significant (P=0.007). A significant difference 
was found in the music (F=68.641, P=0.001) and control 
(F=68.689, P=0.001) groups in terms of VAS score be-
tween the time points (Table 2). A significant difference 
with a high effect value (d=0.64) was found between the 
groups in post-test state anxiety, and a significant differ-
ence with a high effect value was found between the 
groups in VAS score during (d=1.259) and after BMAB 
(d=102.181).

Discussion

This study was conducted to examine the effect of 
classical Turkish music (Acemaşiran makam) on pain 
and anxiety of patients undergoing BMAB. It was found 
that listening to classical Turkish music before BMAB re-
duced pain and anxiety in patients. Shabanloei et al. ex-
amined the effectiveness of music therapy on pain and 
anxiety control in 100 patients who underwent BMAB 
in a hematology and oncology center in Tabriz, Iran. In 
their study, they reported that patients who listened to 
music had lower levels of state anxiety and pain than 
those who did not listen to music [4]. Our findings are 
consistent with their results. In musical studies conduct-
ed on different populations, it has also been reported 
that music reduces pain and anxiety [10–13]. In contrast 
to our results, Özdemir et al. found that classical Turk-
ish music reduced pain intensity, but increased anxiety 
levels in patients who underwent BMAB [1].

Figure 1. Flow diagram of the study
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Turkish classical music (Acemaşiran makam) used in 
our study is a type of music that influences the brain 
and bones, inspires creativity in the listener, stimu-
lates stagnant thoughts and emotions, relieves pain 
and spasms, increases sensory pleasure, and promotes 
relaxation [15]. In the present study, the music group 
reported mild anxiety after the procedure, while the 
patients before the BMAB reported moderate anxiety; 
the anxiety level in the music group was found to be 
significantly different from that in the control group, 
due to the effect of music. In a study conducted on pa-
tients undergoing spinal anesthesia, it was found that 
music therapy reduced their anxiety [20]. Bennett et 
al. concluded that patients who listened to the music 
during breast biopsy had reduced anxiety levels [14]. 
Gabel et al. in their study on dyspnea patients reported 
that music therapy was a more effective intervention 
than relaxation therapy in reducing state anxiety [21]. 
In another study, it was reported that there was no 
significant difference between anxiety scores following 
music therapy in pregnant women with preeclampsia 
[22]. Similarly, Özdemir et al. reported that the music 
played to patients who underwent BMAB did not affect 
anxiety levels [1].

BMAB is one of the procedure feared by patient’s 
worldwide. For many patients, the pain experienced 
during this procedure is considerable [23]. Anxiety 
about the diagnostic results of BMAB has been report-
ed to increase the pain experience of patients during 
the procedure [7]. In our study, the mean pain score of 
the music group during BMAB was found to be lower 
than in the control group and the difference between 
the groups was statistically significant. In support of our 
study, Özdemir et al. and Shabanloei et al reported that 
music therapy reduced pain levels of patients who un-
derwent BMAB [1, 4] . In another study conducted with 
different sample groups, it was reported that the Turk-
ish classical music had positive effects on pain levels of 
patients undergoing oocyte pick-up [24]. Citlik-Saritas et 
al. reported that the application of classical Turkish mu-
sic during and after myocardial infarction significantly 
reduced pain, analgesic drug use, systolic and diastolic 
blood pressure, and pulse levels [25]. Another study us-
ing classical Turkish music revealed that it reduced the 
perception of pain and the amount of analgesics use in 
patients undergoing coronary artery surgery [11]. Many 
other studies have also demonstrated that music is ef-
fective for the treatment of acute pain [10–13, 26].

This study was limited to patients who underwent 
BMAB in the oncology and hematology outpatient clinic 
of a university hospital. Thus, the results can only be 

generalized for this group. Moreover, the use of a single 
musical genre and not letting the patients to choose the 
music were another limitations. Non-invasive, integra-
tive pain management methods, such as music therapy, 
should be routinely integrated into the nursing practice. 
Therefore, in order to obtain stronger evidence for pain 
and anxiety management, more randomized controlled 
trials on the effects of an integrative method should be 
conducted. Furthermore, we recommend that other 
studies in which patients are allowed to choose the 
music should be conducted with a larger sample size. 
Overall, it was concluded that classical Turkish music 
(Acemaşiran makam) prior to BMAB can reduce the pain 
and anxiety of patients. Music therapy can be used as 
an effective and safe method to reduce pain and anxiety 
levels of patients undergoing BMAB. Music therapy can 
be used along with the use of analgesics and sedatives 
in BMAB patients, since it is an inexpensive, simple, and 
non-invasive method with no side effects.
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