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Abstract

Purpose The purpose of this study is to evaluate the effectiveness of music therapy on physiological response
and anxiety in perioperative ophthalmic patients. Furthermore, to explore the differentiation of intervention effects
based on different intervention timing and music types.

Methods Five databases including PubMed, Embase, Web of Science, the Cochrane library and CINAHL were
adopted for comprehensive search, from the inception of the database to October 2024. Reported according

to the PRISMA 2020 statement. Methodological quality was assessed using Version 2 of the Cochrane tool for assess-
ing risk of bias in randomized trial (Rob2). Revman manager 5.4 software was used for meta-analysis.

Results Nine studies (1331 patients) were included. The meta-analysis results showed that the intervention effect

of the music intervention group was better than that of the control group, which had positive effects on lower systolic
blood pressure (SBP) [mean difference (MD)=-5.86, 95% confidence interval (Cl)=-7.97~-3.74, Z=5.44, p < 0.001], lower
diastolic blood pressure (DBP) (MD=-3.57, 95%C|=-6.80~-0.35, Z=2.17, p=0.03) and reducing anxiety [standard mean
difference (SMD)=-0.80, 95%C|=-0.94~-0.66, Z=11.2, p<0.001)], but not statistically significant for heart rate/pulse rate
(HR/PR) change (MD=-1.08, 95%C|=-2.29~0.12, Z=1.77, p=0.08). The subgroup analysis results showed that music
intervention before surgery, as well as before and during surgery, could reduce the function of SBP and DBP (p-values
all less than 0.05); All types of music have significance in reducing SBP (p-values all less than 0.001); Better intervention
effect in binaural beats music (BBM) group than control group in decreasing HR/PR (p=0.01) can be found; Regard-
less of the timing of intervention (preopertive, p <0.001; intraoperative, p=0.008; preoperative and intraoperative,

p <0.001) or the type of music (BBM, p <0.001; other types of music, p <0.001), music therapy has a significant effect
on reducing patient perioperative anxiety compared to the control group.

Conclusion Overall, music therapy contributes to reducing both SBP and DBP, and anxiety level for perioperative
ophthalmic patients. The intervention timing of preoperative, or both in preoperative and intraoperative, as well
as music type of binaural beats, may have better effects on clinical indicators.

PROSPERO registration This systematic review was registered a priori with PROSPERO in September 22, 2023. PROS-
PERO registration number: CRD42023465797.
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Introduction

With the rapid progress in population aging, the morbid-
ity rate of multiple ophthalmic diseases has increased in
the last decade, especially with various retinal disorders.
Some unhealthy routine habits (strong light stimulation,
long time use of electronic devices, etc.) have led to an
increase in ophthalmic diseases, including myopia, glau-
coma and dry eye disease. These diseases resulted in
visual impaired or disorder greatly affects the daily func-
tion and quality of life of patients [1]. The vision-related
symptoms of ophthalmic diseases could be devastating
and lead to functional and occupational disabilities. As
estimated, annual global productivity loss from vision
impairment is approximately $410.7 billion purchasing
power parity [2]. Visual impairment, especially in older
patients, increases the care burden on both the health-
care system and society as a whole [3, 4]. Therefore, it is
important to adopt effective therapeutic interventions as
early as possible, in order to delay the blindness, disability
and severe dysfunction of daily life caused by ophthalmic
diseases, especially in low-income and middle-income
countries.

In the current state, over 90% of patients with vision
impairment have a preventable or treatable cause with
existing highly cost-effective interventions [2]. Oph-
thalmic surgery is such an important clinical treatment
that can effectively cure or alleviate the eye diseases.
However, concerns about improving surgical treatment
effectiveness, as well as perioperative patient experi-
ence and safety, have become increasingly prominent.
The eyes are considered to be one of the most intri-
cate organs within the human body, as they are directly
exposed to the external environment and contain
abundant sensory nerve endings. The patient exhibits
a reflexive defensive reaction to close or direct opera-
tions of the eyes. For instance, tension and anxiety
could manifest in physical symptoms, such as elevated
blood pressure and HR, even stress-induced reactions
like arrhythmia [5-7]. Certain preoperative prepara-
tions and remaining conscious during surgery while
under local anesthesia may potentially exacerbate these
stress reactions. This may serve as potential risk fac-
tors for patient safety during the perioperative period.
The increased HR, respiratory rate, and blood pressure
indirectly cause elevated intraocular pressure, further
leading to the compression of the optic nerve, and dis-
ruption of visual signal transmission [8]. During injec-
tion of anesthesia, hypertension and HR greater than
85 beats per minutes may increase the risk of orbital

hemorrhage and perioperative suprachoroidal expul-
sive hemorrhage [9]. The prior exposure to surgical
anxiety and stress experience could result in patients
delaying, refusing, or failing to comply with surgery as
recommended, ultimately impacting the clinical out-
comes and recovery of patients [10-13]. However, such
adverse impacts have been largely overlooked within
the realm of clinical practice.

From the perspective of humanistic care, in order to
relieve the mental and physical stress experienced by
patients during perioperative ophthalmic surgery, the
complementary medicine therapies have been widely
noticed and discussed. The most commonly used
approaches include music therapy, aromatherapy and
mindfulness therapy, etc [14—16]. Notably, music ther-
apy has shown its unique advantages in cost economy,
accessibility and flexibility, and has been widely used
with markable value in the adjuvant treatment of many
diseases [17, 18]. Previous studies have proven that
music therapy is facilitate to improve patients’ physi-
ological stress response and relax the mind [16, 19, 20].
As a non-pharmaceutical intervention, music therapy
has a positive effect on reducing pain and anxiety,
enhancing patients’ comfort and promoting recovery.
However, in the field of perioperative ophthalmic sur-
gery, the discussion about music therapy as a comple-
mentary medicine approach is still insufficient. Existing
studies have reported various subjects and evaluation
indicators, and the quality of evidences is limited [5,
16, 21]. Meanwhile, the method of music therapy is not
specified. There is no explicit consensus on the type,
rhythm, timing and effect of music therapy during peri-
operative ophthalmic surgery.

Randomized controlled trials (RCTs) are adept
at addressing the impact of intervention factors on
outcomes, thus mitigating selection bias and other
potential sources of bias. The meta-analysis results of
high-quality RCTs, together with internationally rec-
ognized RCTs results based on large sample, are listed
as the highest level of evidence [22]. It provides a more
realistic scientific basis for clinical practice and health
decision-making. Based on this, this study conducted
a systematic review and meta-analysis of high-qual-
ity parallel RCT studies, which focus on the effects of
music therapy on physiological responses and anxiety
in ophthalmic perioperative patients. The purpose of
this study is to summarize the effectiveness of music
therapy on physiological response and anxiety for peri-
operative ophthalmic patients. In addition, explore the
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differences in intervention effects based on different
intervention times and music types, to contribute evi-
dence basis for complementary therapy to improve the
psychosomatic response in the clinical practice.

Methods

This systematic review was registered a priori with the
International Prospective Register of Systematic Reviews
(PROSPERO) in September 22, 2023 (PROSPERO regis-
tration number: CRD42023465797). This study was con-
ducted and reported according to the preferred reporting
items for systematic reviews and meta-analyses (PRISMA)
2020 statement [23].

Search strategy

We conducted a comprehensive search across 5 data-
bases, including PubMed, Embase, Web of Science, the
Cochrane library and CINAHL. The search timeframe
extends from the inception of the database to October
2024. Furthermore, for the purpose of identifying addi-
tional pertinent research, we conducted a thorough exam-
ination of the reference lists cited in the selected studies.
In consistent with the PICO principle, an approach of
combination of MESH terms and free text words was
used. The main search terms were described as ‘Ophthal-
mology’ or ‘Eye Diseases, ‘Music’ or ‘Music Intervention’
or ‘Music Therapy, ‘Surgery’ or ‘Operative’ For each data-
base, the corresponding search mode has been settled,
and the search strategy was shown in Appendix 1.

Study selection

We imported all the retrieved literature into EndNote
20.0, and the literature was screened independently by
two researchers (J.L. and W.C.), and the duplicate lit-
erature were eliminated. Under reviewing the title and
abstract of the literature, the irrelevant studies were
removed. Afterwards, two researchers conducted to read
the full text and make a decision whether to include the
study according to the inclusion and exclusion criteria.
Differences between the two researchers during the liter-
ature screening process were resolved through discussion
or negotiation with the third researcher (J.Y.).

The inclusion criteria of this study were as followed: (1)
Parallel randomized controlled trial; (2) The subjects were
ophthalmic perioperative patients with aged elder than
18 years; (3) In the experimental group, music interven-
tion was used in the perioperative period of ophthalmic
surgery; (4) The control group was blank control, routine
nursing or other therapy; (5) Main outcome indicators
included pre- and post-intervention changes in blood
pressure, HR/PR or anxiety assessment (such as anxiety
scores and anxiety levels). (6) The language was English.
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Meanwhile, the exclusion criteria were as followed: (1)
The literature type was research proposal or conference
abstract; (2) Repeated publication; (3) The original full
text unobtained; (4) The study population was patients
who received only intravitreal injection. (5)The specific
music therapy intervention without details. (6) Research
bias is considered high risk.

Methodological quality assessment

The quality of all included literature was critically
assessed by two independent researchers (J.L. and W.C.),
under the guideline of the RoB2 [24]. The domains of
RoB2 are as follows: (1) Domain 1 (D1), bias during ran-
domization; (2) Domain 2 (D2), bias from established
interventions; (3) Domain 3 (D3), bias from missing out-
come data; (4) Domain 4 (D4), bias from outcome meas-
urement; (5) Domain 5 (D5), bias from selective reporting
of results. the risk of bias in each domain can be classi-
fied into three levels: “low risk of bias’, “some concerns”
and “high risk of bias” An internal initial communica-
tion was conducted when inconsistent occurred during
the quality assessment process. If the agreement could
not be reached, the third researcher (J.Y.) would involve
and make a final decision. If any domain of an RCT was
assessed as “high risk’; then the overall bias risk is “high
risk”. We excluded the study with high overall risk.

Data extraction

Literature data were extracted from the full text by two
independent researchers (J.L. and W.C.), using a uni-
fied and standardized tool, including key information
as author, publication year, study design, region, sample
size, surgical method, gender of subjects, age of subjects,
intervention start time, intervention duration, interven-
tion method, outcome indicators, intervention effect,
etc. When the extracted information is inconsistent, the
final document extraction content is determined through
negotiation.

Statistical analysis

The studies were grouped according to the outcome indi-
cators of the included studies. The Review Manager (Rev-
Man) Version 5.4 software was used for meta-analysis.
MD or SMD was used to represent the effect size, and
to present the result as a point estimate and 95% CI. The
Chi-square tests were used to estimate heterogeneity.
When p>0.1 and I? <50%, homogeneity was assumed to
be exist, and the fixed-effect model was used to calculate
the effect size. Otherwise, when p<0.1 and I>>50%, het-
erogeneity was considered and the random effects model
was used. The publication bias was tested by funnel plot.
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Fig. 1 Flow diagram of study searching and selection

Results

Selection results

The flow diagram of the study selection process was based
on PRISMA (Fig. 1). We have identified total 1015 articles
in the databases and one dissertation via other methods,
and then removing of 249 duplicates. After an independ-
ent review of titles and abstracts, 705 irrelated articles
were removed and 49 records were excluded for failing
to meet the inclusion criteria. 13 studies were chosen for
quality appraisal and then excluded four study due to the
poor quality. A total of nine RCTs were included in the
final review [21, 25-32]. The main characteristics of these
eligible studies were extracted and summarized (Table 1).

Intervention and outcome characteristics

In our study, as interested in the characteristics of inter-
vention, we conducted review by intervention timing,
music types, application of sedatives, as well as the out-
come evaluated for each study (Table 2). When included
in the meta-analysis, we considered the music groups as
the intervention group and the no music/operating room
noise groups as the control group.

Risk of bias
Generally, the quality of studies included in RCTs was
good from a data and design integrity perspective (Fig. 2).

The methods of random sequence generation, conceal-
ment, and blinding in RCTs were less detailed reported.
In light of the nature of music interventions, blinding
researchers was difficult. Some studies were concerned
because of the possibility of missing data. But the miss-
ingness may not depend so much on its true value. No
bias on other items was found. Finally, four studies were
eliminated due to high risk during the randomisation
process [33—36]. More details about the risk assessment
were shown in additional file 2.

Outcomes of meta-analysis

Effects of music therapy on physiological response

and anxiety in all group

For all nine included studies, involving a total of 1332
patients. Seven studies reported the SBP change and DBP
change [21, 25-27, 29, 31, 32], eight studies reported the HR/
PR change [21, 25-27, 29-32], and six studies reported the
anxiety change [21, 27-31]. Overall, based on the results of
the meta-analysis, the music intervention group had better
intervention effects than the control group, which had posi-
tive effects on lower SBP (MD=-5.86, 95%Cl=—7.97~—3.74,
Z=544, p<0001, I>=0%), lower DBP (MD=-357,
95%CI=—6.80~—0.35, Z=2.17, p=0.03, I*’=86%) and reduc-
ing anxiety (SMD=-0.80, 95%CI=—0.94~—0.66, Z=11.2,
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Table 1 Characteristics of the included studies
Author (year) Study design Country Samplesize Type of surgery Mean age Gender
(Mean =SD) (Male/Female)
Allen (2001) [25] RCT America  1G: 20 cataract extraction, glaucoma IG: 74 (SD not reported)  1G:5/15
CG: 20 surgery CG: 77 (SD not reported) CG:5/15
Cruise (1997) [28] RCT Canada 1G: 32 cataract extraction 1G:70.8+2.0 IG: 8/24
CG: 89 CG:70.1+34 CG:36/53
Guerrier (2020) [29] RCT France IG: 154 cataract surgery 1G:685+11.2 1G:71/83
CG: 155 (CG:69.2+10.8 CG:62/93
Guerrier (2021) [30] RCT France IG: 119 cataract extraction 1G:673+104 IG: 56/63
CG: 124 CG:685+11.2 CG: 59/65
Loong (2022) [31] RCT Malaysia 1G: 31 phacoemulsification with intraocu- 1G: 67.7+9.0 1G:14/17
CG:30 lar lens implantation CG:63.9+6.2 CG:29/1
Muddana (2021) [32] RCT Inida 1G: 165 phacoemulsification IG:57.8+7.72 IG: 75/90
CG: 165 CG:58.79+7.57 CG:83/82
Musa (2022) [26] RCT Malaysia 1G: 46 cataract surgery IG: 69.04 +8.086 1G: 25/21
CG: 46 CG:67.70+£7.760 CG: 20/26
Roshani (2019) [27] RCT Iran IG: 30 ophthalmic ambulatory surgery IG: 57.46+4.26 1G: 16/14
CG: 30 CG:57.56+6.03 CG:13/17
Wiwatwongwana (2016) [21] RCT Thailand 1C: 88 phacoemulsification with intraocu- 1G: 67.7 +8.0 IG: 53/35
CG: 47 lar lens implantation CG:69.0£10.0 CG:23/24

IG intervention group, CG control group, NR not reported

p<0.001, *=11%), but not statistically significant for HR/PR
change (MD=-1.08, 95%CI=-2.29~0.12, Z=1.77, p=0.08,
*=43%) (Fig. 3).

Subgroup analysis

Effect on SBP  Seven articles reported the effect of music
therapy on SBP in patients undergoing different period
of perioperative ophthalmic surgery, and involved differ-
ent types of music [21, 25-27, 29, 31, 32]. Heterogene-
ity test results revealed that the existence of homogeneity
(I>=0%, p>0.1), and fixed effect model was used for anal-
ysis. There was a better intervention effect in music group
than control group, with the intervention timing for: (1)
preoperative stage (MD=-5.00, 95%CI=-9.02~-0.98,
Z=244, p=0.01); (2)preoperative and intraopera-
tive stage (MD=-6.75, 95%CIl=—-9.37~—4.13, Z=5.05,
p<0.001). While there was no significant differ-
ence during the intraoperative stage (MD=-1.36,
95%CI=-9.00 ~ 6.28, Z=0.35, p=0.73). Regardless of the
music types, intervention group showed more signifi-
cance in lowering SBP, whether using BBM (MD=-8.99,
95%Cl=-13.81~—4.18, Z=3.66, p<0.001) or other types
of music (MD=-5.37, 95%CI=-7.63~-3.11, Z=4.66,
p<0.001). As shown in Fig. 4.

Effect on DBP Seven articles reported the interven-
tion effect of music therapy on DBP in patients under
different intervention timing and different music types
[21, 25-27, 29, 31, 32]. Heterogeneity test results

indicated that both heterogeneity exists (I*=86%,
p<0.001, ’=85%, p<0.001), thus the random effects
models were used for meta-analysis. There was a better
intervention effect in music group than control group,
with the intervention timing for: (1)preoperative stage
(MD=-11.00, 95%CI=—-13.70~—8.30, Z=7.98, p<0.001);
(2)preoperative and intraoperative stage (MD=-2.42,
95%CI=-4.71~-0.13, Z=2.07, p=0.04). While there
was no significant difference during the intraopera-
tive stage (MD=-0.96, 95%Cl=-5.62~3.70, Z=0.40,
p=0.69). And the difference was no statistically signifi-
cant for different music types, both in BBM (MD=-1,76,
95%CI=-5.34~1.82, Z=0.96, p=0.34) and other types
of music (MD=-3.51, 95%CI=-7.74~0.71, Z=1.63,
p=0.10). As shown in Fig. 5.

Effect on HR/PR Eight literatures reported the inter-
vention effect of music therapy on HR/PR in patients
undergoing different period of perioperative ophthalmic
surgery and different music types [21, 25-27, 29-32].
Random effect models were used for analysis due to the
existence of heterogeneity. The results of meta-anal-
ysis showed that there was no statistical significance
in the intervention effect between the music interven-
tion group and the control group under different inter-
vention timing: (1) preoperative stage (MD=-0.31,
95%CI=-2.04~1.42, Z7Z=0.36, p=0.72); (2)intraop-
erative stage (MD=0.72, 95%CI=—4.87~6.31, Z=0.25,
p=0.80); (3) preoperative and intraoperative stage
(MD=-2.86, 95%CI=-5.81~0.10, Z=1.89, p=0.06).
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Fig. 2 a Results of bias risk assessments. b Proportion of bias risk

For the decrease in HR/PR, BBM intervention shows
significant (MD=-4.75, 95%CI=—-8.55~—0.94, Z=2.45,
p=0.01) while other types of music not (MD=-0.57,
95%CI=-1.83~0.70, Z=0.88, p=0.38), compared with
control group. As shown in Fig. 6.

Effect on anxiety Six articles reported the effect of
music therapy on anxiety in patients undergoing differ-
ent period of perioperative ophthalmic surgery and dif-
ferent types of music [21, 27-31]. Heterogeneity test
results indicated the existence of homogeneity (I*=11%,
p=0.34, ’=38%, p=0.14), and the fixed-effect model
were used for meta-analysis. There was a better inter-
vention effect in music group than control group for all
intervention timing: (1)preoperative stage (MD=-0.73,
95%CI=—-0.90~—0.56, Z=8.29, p<0.001); (2)intra-
operative stage (MD=-0.69, 95%CIl=-1.21~-0.18,
Z=2.64, p=0.008); (3)preoperative and intraopera-
tive stage (MD=-0.98, 95%Cl=—-1.25~—-0.72, Z=7.24,

30 40 50 60 70 80 90 100

Some concerns M High risk

p<0.001). Regardless of the music types, whether
using BBM  (SMD=-1.07, 95%Cl=-1.36~-0.78,
7.=7.23, p<0.001) or other types of music (MD=-0.75,
95%CI=-0.90~-0.59, Z=9.56, p<0.001) showed more
significance in intervention group. As shown in Fig. 7.

Publication biases analysis

Due to the inclusion of only 9 articles (<10 articles) in
this study, the sensitivity of publication bias detection
was low. Funnel plots for SBP, DBP, HR/PR and anxiety
were shown in additional file 3.

Discussion

The utilization of the complementary medicine thera-
pies in ophthalmic surgery has garnered increas-
ing attention, particularly concerning its impact
on patients’ surgical experiences and postoperative
recovery. This study presents a systematic review and
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Loong (2022) -406 2237 31 833 1233 30 55% -12.39[-21.42,-3.36) S S
Muddana (2021) -213 1719 165 264 1757 165 31.7% -4.77[8.52,-1.02] -
Musa (2022) -581 1815 46 -445 192 46 76% -1.36 -9.00, 6.28] —
Roshani (2019) -105 2332 30 -47 1597 30 44% -580[1591,4.31] I
Wiwatwongwana (2016)  -3.25 1566 88 53 175 47 125% -8.55[-14.53,-2.57] ==
Subtotal (95% Cl) 534 493 100.0%  -5.86[-7.97,-3.74] *
Heterogeneity: Chi*= 5.05, df= 6 (P = 0.54); F=0%
Test for overall effect: Z= 5.44 (P < 0.00001)
Total (95% Cl) 534 493 100.0% -5.86 [-7.97,-3.74] *
Heterogeneity: Chi*= 5.05, df= 6 (P = 0.54); F= 0% = = : % 0

Test for overall effect: Z= 5.44 (P < 0.00001)

Favours [experimental] Favours [control
Test for subgroup differences: Not applicable foxp ] [ ]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD _Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI
DBP change in studies
Allen (2001) -3 427 20 1 54 20 149%  -4.00[-7.02,-098) =
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Fig. 3 Forest plot for physiological response and anxiety change under music intervention
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Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
SBP change under different intervention timing
Preoperative
Guerrier (2020) -7 1453 154 -2 2085 155 276%  -5.00[-9.02,-0.98] -
Subtotal (95% CI) 154 155 27.6% -5.00 [-9.02, -0.98] @
Heterogeneity: Not applicable
Test for overall effect Z=2.44 (P = 0.01)
Intraoperative
Musa (2022) -5.81 18.15 46 -445 192 46 76% -1.36 [-9.00, 6.28] -
Subtotal (95% CI) 46 46 7.6% -1.36 [-9.00, 6.28] ‘
Heterogeneity: Not applicable
Test for overall effect: Z=0.35 (P=0.73)
Preoperative and intraoperative
Allen (2001) -4 76 20 4 125 20 10.8% -8.00[14.41,-1.59) -
Loong (2022) -4.06 2237 31 833 1233 30 55% -12.39[-21.42,-3.36)
Muddana (2021) -213 1719 165 264 1757 165 31.7% -4.77[-8.52,-1.02) -
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Heterogeneity: Chi*= 5.05, df= 6 (P = 0.54); F= 0%
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Test for subgroup differences: Chi*=1.95, df=2 (P=0.38), F= 0%
SBP change under different music types
Binaural beats music
Loong (2022) -4.06 2237 31 833 1233 30 51% -12.39[-21.42,-3.36)
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Heterogeneity: Chi*= 0.95, df=2 (P=062); F=0%
Test for overall effect: Z= 3.66 (P = 0.0003)
Other types of music
Allen (2001) -4 7.6 20 4 125 20 102% -8.00[-14.41,-1.59] ==
Guerrier (2020) -7 1453 154 -2 20985 155 259%  -5.00[-9.02,-0.98] .
Muddana (2021) -213 1719 165 264 1757 165 29.7% -4.77[-8.52,-1.02) -
Musa (2022) -5.81 1815 46 -445 192 46 7.2% -1.36 [-9.00, 6.28] 1
Wiwatwongwana (2016) -33 155 44 53 175 47 91% -8.60[15.38,-1.82] ——
Subtotal (95% CI) 429 433 82.0% -5.37[-7.63,-3.11] *
Heterogeneity: Chi*=2.71, df=4 (P= 0.61), F= 0%
Test for overall effect: Z= 4.66 (P < 0.00001)
Total (95% C1) 534 540 100.0%  -6.02[-8.07,-3.98] *
Heterogeneity: Chi*= 5.44, df= 7 (P = 0.61); F= 0% o g 5 Py e

Test for overall effect: Z= 5.78 (P < 0.00001)

Test for subgroup differences: Chi*=1.79,df=1 (P=0.18), F= 44.0%

Favours [experimental] Favours [control]

Fig. 4 Forest plot for SBP change under different intervention timing and different music types

meta-analysis of high-quality RCTs of the music ther-
apy for patients undergoing ophthalmic surgery. We
also explored the outcomes of two critical subgroups:
the timing of intervention and the type of music
employed. Our findings contribute to the existing prac-
tical evidence on the application of music therapy in
perioperative ophthalmic patients. Overall, music ther-
apy demonstrated significant positive effects on both
physical and mental health outcomes in the periopera-
tive ophthalmic period, in terms of reducing SBP, DBP,

and anxiety. For anxiety, there were obvious improve-
ment effects regardless of the intervention timing and
type of music.

Numerous studies have demonstrated that music can
positively influence various physiological markers, such
as blood pressure, HR, pain perception, and cortisol
levels, thereby contributing to overall health improve-
ment [37-39]. Additionally, some studies indicate that
music therapy is primarily effective in reducing SBP,
with less pronounced effects on DBP [19]. The results
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Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

DBP change under different intervention timing

Preoperative

Guerrier (2020) -5 1212 154 6 1212 155 153% -11.00[-13.70,-8.30) e
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Heterogeneity: Not applicable
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Intraoperative
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Heterogeneity: Not applicable

Test for overall effect: Z= 0.40 (P = 0.69)
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Heterogeneity: Tau*= 15.76; Chi*= 41.98, df= 6 (P < 0.00001); F= 86%

Test for overall effect. Z=2.17 (P =0.03)

Test for subgroup differences: Chi*= 26.47, df= 2 (P < 0.00001), F= 92.4%

DBP change under different music types

Binaural beats music

Loong {(2022) -022 113 31 553 686 30 11.2% -575[-10.42,-1.08] —_——

Roshani (2019) -316 788 30 -2.04 7.3 30 122% -1.12[-4.96,2.72) —
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Heterogeneity: Tau*= 5.84; Chi*= 4.81, df= 2 (P = 0.09); F= 58%

Test for overall effect: Z=0.96 (P = 0.34)

Other types of music
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Favours [experimental] Favours [control]

Fig. 5 Forest plot for DBP change under different intervention timing and different music types

of our research were similar to these findings, par-
ticularly highlighting a significant reduction in SBP. In
this meta-analysis, we also found that music therapy is
effective to relieve physiological response in periopera-
tive ophthalmic patients. In our study, compared with
the control group, the music intervention group had a
mean reduction of 5.83mmHg in SBP and 3.67mmHg
in DBP. It may provide good clinical significance, espe-
cially for patients whose blood pressure levels may
exceed the safe range of ophthalmic surgery. Music
intervention for cataract surgery can reduce anxiety

related hypertension event and reduce the need for
sedatives in patients during the surgery [29]. In addi-
tion, combined with other complementary therapies,
music therapy may result in excellent anti-hypertensive
effect.

It is also essential to acknowledge that the impact
of music on HR remains less clearly defined. And in
our study, the effect of different types of music on HR
almost reached the threshold of statistical significance.
At the same time, not all types of music showed signif-
icant effects on HR, which might be attributed to the
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Heterogeneity: Tau*= 0.00; Chi*= 0.63, df=1 (P=0.43); F=0%
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Roshani (2019) -3.86 1236 30 -3.74 1213 30 6.3%
Wiwatwongwana (2016) -3.4 7094 88 0.4 1 47 135%
Subtotal (95% CI) 334 292 54.0%
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Heterogeneity: Tau®= 0.00; Chi*= 4.96, df=5 (P =0.42), F= 0%

Test for overall effect Z=0.88 (P = 0.38)

Total (95% CI) 653 664 100.0%

Heterogeneity: Tau*=3.17; Chi*=15.57, df=8 (P = 0.05); F= 49%
Test for overall effect: Z=1.97 (P = 0.05)
Test for subgroup differences: Chi*=4.17, df=1 (P=0.04), F=76.0%
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Fig. 6 Forest plot for HR/PR change under different intervention timing and different music types

specific rhythmic characteristics of the music. Binaural
beats offer an external rhythmic stimulus that creates
synchronized pulse frequencies through an auditory
illusion [40]. Literature indicated that music embedded
with binaural rhythms was associated with a dimin-
ished sympathetic response and an enhanced parasym-
pathetic response in the cardiovascular system [41].
Although the repetitive and artificial sounds of bin-
aural beats might elicit anxiety and discomfort when

experienced in isolation, their integration with other
auditory stimuli could facilitate anxiety reduction [42,
43]. In another study, statistically significant differences
were found in resting, fast music, and slow music HR,
SBP, and DBP [20]. One interesting thing is that, one
study focused on patients’ self-selected music without
comparing the effects of different types of music on
physiological responses [25]. Primarily because previ-
ous research supported the importance of self-choice,
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Experimental Control

Study or Subgrou Mean SD Total Mean SD Total Weight
Anxiety change under different intervention timing
Preoperative
Guerrier (2021) -19 19 119 -01 225 124 281%
Guerrier (2020) -19 229 154 -04 245 155 37.2%
Subtotal (95% CI) 273 279 65.2%
Heterogeneity. Chi*=1.66, df=1 (P=0.20); F= 40%
Test for overall effect: Z= 8.29 (P < 0.00001)
Intraoperative
Cruise (1997) -38 173 32 -28 1 30 74%
Subtotal (95% CI) 32 30 7.4%
Heterogeneity: Not applicable
Test for overall effect: Z= 2.64 (P = 0.008)
Preoperative and intraoperative
Wiwatwongwana (2016) -8 46 88 -29 44 47 135%
Loong (2022) -181 236 31 037 228 30 68%
Roshani (2019) -1273 7.25 30 -68 856 30 71%
Subtotal (95% CI) 149 107 27.4%
Heterogeneity: Chi*=1.34, df=2 (P=0.51); F= 0%
Test for overall effect Z= 7.24 (P < 0.00001)
Total (95% CI) 454 416 100.0%

Heterogeneity. Chi*=5.63,df=5(P=0.34);F=11%
Test for overall effect Z=11.20 (P < 0.00001)
Testfor subgroup differences: Chi*= 2.63, df=2 (P = 0.27),F= 24.0%

Anxiety change under different music types
Binaural beats music

Loong (2022) -1.91 236 31 037 228 30 65%
Roshani (2019) -1273 7.25 30 -68 856 30 67%
Wiwatwongwana (2016) -9 42 44 -29 44 47 8.6%
Subtotal (95% CI) 105 107 21.7%
Heterogeneity. Chi*=3.71,df=2 (P=0.16), F= 46%

Test for overall effect Z=7.23 (P < 0.00001)

Other types of music

Cruise (1997) -38 173 32 -28 1 30 69%
Guerrier (2020) -19 229 154 -04 245 155 351%
Guerrier (2021) 19 19 119 -01 225 124 265%
Wiwatwongwana (2016) -7 48 44 -29 44 47 98%
Subtotal (95% CI) 349 356 78.3%
Heterogeneity: Chi*= 213, df=3 (P =0.55), F= 0%

Test for overall effect Z= 9.56 (P < 0.00001)

Total (95% CI) 454 463 100.0%

Heterogeneity: Chi*=962, df=6 (P=0.14), F= 38%
Test for overall effect Z= 11.83 (P < 0.00001)
Test for subgroup differences: Chi*= 3.78, df=1 (P=0.05), F=73.5%

IV, Fixed, 95% CI
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Fig. 7 Forest plot for anxiety change under different intervention timing and under different music types

patient control over music choice was more predictive
of physiological responses than the type of music itself,
and allowing patients to choose their preferred type of
music was more practical and operative than forcing
a specific type of music to be played in a clinical set-
ting [25]. However, the difference in heart rate changes
between the intervention group and the control group
was relatively small. It is still remained uncertainty
regarding the clinical application significance.

In all group and subgroup analysis, music therapy
demonstrated efficacy in alleviating anxiety symptoms.
Specifically, music serves as a cognitive distraction,

redirecting patients’ attention away from surgery-
related fears and anxieties, which subsequently miti-
gates stress and pain while improving overall anxiety
levels through nerve regulation mechanisms [44]. The
application of music therapy in ophthalmic surgery
patients has shown good clinical value.

Although we have conducted rigorous literature
screening, heterogeneity in the included studies is still
inevitable, which may be related to the diversity of inter-
ventions and the timing of outcome indicators evalu-
ation, as shown in Table 2. We therefore performed a
subgroup analysis to explore what intervention features
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led to the more significant effects. The heterogeneity
may come from the following aspects. Firstly, as men-
tioned before, different types of music are expected to
have well effects in anxiety reduction. Three studies
used BBM, while it is difficult to classify other types
of music. So, there may be heterogeneity when merg-
ing effect quantities. Secondly, the measurement of
outcome indicators varies. The patient’s vital signs will
constantly fluctuate with the progression of the perio-
perative period. Therefore, when analyzing the effec-
tiveness of music therapy, we try to choose indicators
from the same time period for comparison. In the group
where music was played both before and during surgery,
the majority of studies reported indicator values at the
beginning and end of the surgery. But some literature
only reported intraoperative values. For the evaluation
of anxiety, different evaluation tools were used within
the same study or between different studies. To mini-
mize heterogeneity, we chose the SMD approach. In
addition, the application of sedative drugs in research
varies. Sedatives are used in all patients, in certain spe-
cific situations, or not at all. These affects the outcome
measures, which providing heterogeneity.

Although our study was conducted strictly, there were
some limitations. First, when taking the assessment of
quality, we carefully reviewed all literature that could
be included. But some studies did not report in detail,
such as the randomization method or the blind method,
which will affect the reliability of the results. Secondly,
the total sample size was small. While its appearance
that some groups had fewer samples when conducting
subgroup analysis. Moreover, several studies only pre-
sent partial indicators relevant to our research.

This study has some implication in clinical. We found
some application for RCTs related to music therapy
in ophthalmic surgery patients when searching. We
believe that it’s still a topic worth exploring. In the future
research, larger RCTs employing a blind design should be
conducted, to further substantiate the efficacy of music
therapy. On the other hand, it will provide more accurate
indicators for evaluating the effectiveness of adjuvant
therapy to pay attention to the fluctuations in physiologi-
cal indicators. In addition, it is encouraged to explore the
potential effects of music therapy in combination with
other non-pharmacological interventions, as well as their
impact on patients’ postoperative recovery both in physi-
ological and psychological, such as postoperative pain
and duration required of stay.

Conclusion

In conclusion, music therapy is a safe, effective, and
cost-effective non-pharmacological intervention of the
complementary medicine. The intervention timing of

Page 14 of 16

preoperative, or both in preoperative and intraoperative,
as well as music type of binaural beats, may have better
effects on clinical indicators. Furthermore, aside from pro-
viding practical clinical treatment value, it also enhances
medical humanistic care. More high-quality studies are
needed in the future to further validate and optimize the
use of music therapy, and to explore its use in combination
with other non-pharmacological interventions.
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