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A B S T R A C T

There are a handful of studies that have been done investigating the effect of music on various 
vital signs, namely systolic blood pressure (SBP), diastolic blood pressure (DBP), and heart rate (HR). 
Many studies have also assessed effects of music on self-reported anxiety level, attributing some 
degree of music-induced anxiety relief to the beneficial impacts of music on vital signs. Several 
randomised studies have shown varying effects of music on these vital parameters and so a meta-
analysis was done to compare the effect of music on them. The fixed effects model was used as 
studies were homogenous. A two-sided alpha error < 0.05 was considered to be statistically signifi-
cant. Compared to those who did not receive music therapy, those who did receive music therapy 
had a significantly greater decrease in SBP before and after (difference in means, −2.629, confidence 
interval (CI), −3.914 to −1.344, P < 0.001), a significantly greater decrease in DBP (difference in means, 
−1.112, CI, −1.692 to −0.532, P < 0.001), and a significantly greater decrease in HR (difference in 
means, −3.422, CI, −5.032 to −1.812, P < 0.001).

Copyright © 2012, Cardiological Society of India. All rights reserved.
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Introduction

The relaxing effects of music have been culturally accepted 
for centuries. Despite this, music has not given much atten-
tion in formal medical settings, where patients experience 
heightened levels of anxiety. While anxiety does not cause 
chronic hypertension (HTN), it can lead to acute elevations in 
blood pressure (BP) as may be noted with patients in a vari-
ety of medical settings; thus, BP and heart rate (HR) may be 
a result of anxiety in these settings. Studies have been con-
ducted to assess the effect music therapy has on self-reported 
anxiety, BP, and HR. This meta-analysis was conducted to ana-
lyse results of conducted studies on systolic BP (SBP), diastolic 
BP (DBP), and HR, reductions in which seem to provide physi-
cal and mental relaxation in patients in a diverse range of 
healthcare settings.1

Methods

Literature sources, search terms, and study 
selection

A systematic review of medical literature was performed to 
obtain studies that assessed the effects of music on SBP, DBP, 
and HR. Studies were collected by two authors (Parinda H. 
Shah and Suraj Chandrasekar), independently, by searching 
MEDLINE and the Cochrane Library using web-based search 
engines such as OVID and PubMed. Search terms used in-
clude music, SBP, DBP, and HR. References of collected stud-
ies were used to conduct a hand search for additional trials, 
abstracts, and reviews. Inclusion and exclusion criteria were 
defined and agreed upon by all authors of the manuscript, 
with the authors collecting manuscripts using these criteria to 
determine inclusion potential. Study selection methodology 
is outlined in Figure 1.
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End points and definitions

A total of three end points were extracted from 11 studies. 
Data from each end point was successfully obtained from each 
included study. End points extracted were SBP, DBP, and HR. 
End point definitions were matched, and data for end points 
was reported in similar fashion, among all included studies.

Data extraction and quality assessment

Manuscripts that were screened and thought to fulfill inclu-
sion criteria were then collected in their entirety and scored 
against the developed criteria. Data was independently ex-
tracted and the methodology of each study was carefully re-
viewed and analysed in order to gauge whether or not it 
should be included. Conflicts between the two authors evalu-
ating studies were addressed by all the authors.

Statistical analysis

Summary statistics from each study were used for the meta-
analysis as individual patient data was not available. The dif-
ference between end points, before and after music therapy, 
was used with standard deviation (SD) for analysis. Statistical 
analysis was performed using the MedCalc Software Package 
(Version 11.3, Mariakerke, Belgium). Cochrane’s Q statistics 
were calculated and used to determine the heterogeneity of 
the studies for each end point. All studies were homogenous 
for all end points and, thus, the fixed effects model was used 
for analysis (Table 1). A two-sided alpha error < 0.05 was 
considered to be statistically significant.

Results

Baseline characteristics

The characteristics of each included trial are included in 
Table 2.2–12 Results of the meta-analysis are shown in 
Figures 2–4. It should be noted that some of the studies in-
cluded only mechanically ventilated patients while others did 
not include any.

Systolic blood pressure

The difference in means for SBP showed a greater decrease 
in the group receiving music therapy (difference in means, 
−2.629; confidence interval (CI), −3.914 to −1.344; P < 0.001).

Diastolic blood pressure

The difference in means for DBP also showed a greater de-
crease in the group receiving music therapy (difference in 
means, −2.629; CI, −3.914 to −1.344; P < 0.001).

Heart rate

Greater decrease in difference of means was also noted for HR 
in the group receiving music therapy (difference in means, 
−2.629; CI, −3.914 to −1.344; P < 0.001).

Discussion

This meta-analysis demonstrates that music therapy leads to 
a significantly greater reduction in SBP, DBP, and HR in a 
variety of clinical settings. These findings were different from 
findings by Evans in an earlier analysis of 102 pooled patients.13 
Our meta-analysis consisted of 331 patients not receiving 
music therapy and 328 patients who did. Three of the studies 
included in this analysis were in a pre-operative setting, four 
were in an intensive care unit (ICU) setting, two were in an 
intra-operative setting, one before vascular angiography, and 
one in a community centre care facility. Of the four studies 
done in ICUs, three studied the effects of music on mechani-
cally ventilated patients. Similar findings were noted in all 
these settings although it should be noted that the reduction 
in BP and HR was greater in patients that were mechanically 
ventilated. Reduction in BP and HR serves to relax patients 
both physiologically and mentally, leading to, or representing, 
a reduction in anxiety.1

The pre-operative setting is one often filled with anxiety. 
With 53.5 million surgical procedures performed during 
34.7 million ambulatory surgery visits in the United States in 
2006,14 the ambulatory surgery setting must be given proper 
attention along with the inpatient surgical setting. Patients 
awaiting even minor surgical procedures can experience 
significant levels of anxiety which can affect postoperative 
recovery and increase risk of physiological complications.15 
Patients may spend a significant amount of time in a surgical 

Table 1 
Test for heterogeneity results.

 Q value df (Q) P value I-squared

Heart rate 31.08 10 0.001 67.8 Heterogenic
Systolic BP 27.79 10 0.002 64.0 Heterogenic
Diastolic BP 11.13 10 0.348 10.1 Homogenous

BP: blood pressure.

Database search 1228

Excluded due to duplicate
result, study type,

and lack of relevance

Excluded due to lack of
date or inappropriate

study setting
Included 11

Full paper review 28

Figure 1 Study selection methodology.
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Figure 2 Forest plot for effect of music on systolic blood pressure. CI: confidence interval.
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Figure 3 Forest plot for effect of music on diastolic blood pressure. CI: confidence interval.
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Figure 4 Forest plot for effect of music on heart rate. CI: confidence interval.
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holding area before their procedure, a potentially over-
whelming experience due to unfamiliar sights and sounds.16 
Reduction in a patient’s pre-operative anxiety can lead to de-
creased postoperative vomiting, pain, and recovery time.17 For 
inpatient surgeries, proper reduction of pre-operative anxiety 
can also lead to lower hospital length of stay, postoperative 
fever, and need for analgesia and sedation.18 Additionally, anx-
iety can have intra-operative effects as an anxious patient may 
not be as co-operative in the operating room, leading to the 
need for increased sedation as well as technical difficulties.19

The ICU is another setting of particular interest for the util-
ity of music therapy. Patients in the ICU receiving mechanical 
ventilation have been studied. Inability to verbally communi-
cate, difficulty breathing, frequent suctioning, and concern for 
their current condition, are all causes of increased anxiety in 
ventilated patients.20 This, along with increased in morbidity 
and mortality in critically ill patients with higher anxiety lev-
els, makes studying the effects of music in these patients of 
potentially more value than in other subgroups.21 Analysis of 
included studies seems to indicate that music may have in-
creased effects on reduction of SBP, DBP, and HR in those who 
are mechanically ventilated.

There is a need for larger randomised controlled trials 
exploring music as an intervention to reduce physiological 
parameters such as BP and HR, and subsequently anxiety. 
Future studies, ideally, should have large patient number and 
focus on an individual healthcare setting. Different kinds of 
music should be studied, including patient-selected music.22 
Optimal length of music therapy as well as timing relative to 
procedures also still remains to be established. Larger patient 
numbers will also allow for subgroup analysis by factors such 
as age, gender, ethnicity, and diagnosis.

Limitations of included studies include small sample sizes, 
lack of analysis of effect of ethnicity on results, and lack of 
analysis of other factors that can alter anxiety levels such as 
presence of family.

Limitations of the study include those of all meta-analyses 
such as the pooling of data from studies with different designs. 
Pooled patient characteristics are similar but not exactly the 
same, introducing obstacles to interpretation of results.

Conclusion

There remains a need for larger randomised studies that 
allow for analysis of specific factors but it appears that music 
has beneficial effects in the reduction of SBP, DBP, and HR in a 
variety of clinical settings such as the pre-operative setting 
and the ICU. These physiological changes may be the result of 
and/or aid in the relief of patient anxiety.
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