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ABSTRACT 

 

Introduction: Many studies have investigated the effects of music on perioperative anxiety and its 

implication on anaesthetic practice, however there are limited number of studies reported for religious or 

spiritual intervention in this aspect. We investigated the effects of listening to Islamic praises (Dzikr) and 

nature-based sounds delivered via headphones as non-pharmacological interventions for perioperative 

anxiety. Materials and Methods: Sixty-three Muslim patients scheduled for elective lower limb surgery under 

regional anaesthesia were randomly assigned to listen to Dzikr (Group A), nature-based sounds (Group B) or 

given headphones without any sounds (Group C). Anxiety levels were assessed using a visual analogue scale 

for anxiety (VAS-A). Physiological responses (mean arterial pressure, heart rate and respiratory rate) as         

well as patients’ overall satisfaction level were documented. Results: Patients in Group A demonstrated 

statistically significant lower VAS-A scores compared to those in Group B and C at 30-minutes after skin 

incision (p=0.002 and p=0.001 respectively) and at the end of the surgery (p=0.028 and p<0.001 

respectively). Patients in Group A recorded significantly higher satisfaction levels compared to those in 

Groups B (p=0.038) and C (p=0.001). No significant differences were seen for the physiological responses, nor 

was there any additional anxiolytic requirement among the three groups. Conclusion: Listening to Dzikr 

among Muslim patients was more effective in reducing perioperative anxiety levels when compared to nature

-based sounds, in patients who had undergone lower limb surgery under regional anaesthesia.  

 

KEYWORDS: perioperative anxiety, regional anaesthesia, Islamic praises, Dzikr, nature-based sounds 

INTRODUCTION 

 

Patients scheduled for surgical procedures often 

experience significant levels of anxiety which             

can negatively influence psychological health and              

delay recovery postoperatively if poorly managed.1 

Elevated levels of anxiety may be associated with 

larger doses of anaesthetic requirement, a greater 

peri- and postoperative reliance on analgesics, 

increased catecholamine secretion, poor wound 

healing and prolonged hospital stay.2,3  A study on 

patients who had local, plexus or regional 

anaesthesia found that the incidence of anxiety was 

23% on arrival to the operating theatre, 35% during 

induction of anaesthesia and 15% at the start of 

surgery.4  Sights of surgical and technical instruments 

as well as sounds of alarms and other equipment  

used in the operating theatre were also found                 

to increase anxiety level intraoperatively.5 

Pharmacological interventions such as sedatives or 

anxiolytics are often used to alleviate patients’ 

anxiety, however they are not free from side-effects. 

Non-pharmacological interventions may serve as 

alternative methods in reducing patients’ anxiety  

and may decrease potential unwanted effects            

of pharmacologic agents such as over-sedation           

and respiratory depression.6  Several studies have            

shown that passively listening to music via 

headphones in the perioperative setting can be 
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beneficial in reducing anxiety, pain and sedative 

requirements such as propofol or midazolam during 

spinal anaesthesia.7,8,9,10,11 

 

One of the non-pharmacological measures that may 

be used to reduce perioperative anxiety is spiritual 

or religious intervention such as listening to Islamic 

praises (Dzikr). Dzikr, or remembrance of Allah, are 

words of praise and glory to Allah, that can either 

be recited aloud or in silence to bring about a 

peaceful state of mind.12 Listening to nature-based 

sounds was shown to be effective in alleviating 

patients’ anxiety in the perioperative13,14 as well as 

in the intensive care settings.15,16  

 

Although there has been a growing interest                 

in research on music, religious and spiritual 

interventions as non-pharmacological interventions 

to reduce anxiety in the last few decades, there are 

limited studies investigating the effects of Dzikr and 

nature-based sounds on anxiety and physiological 

response during surgery under regional anaesthesia. 

The purpose of this study therefore was to 

investigate the effects of listening Dzikr and nature-

based sounds on perioperative anxiety levels, and 

haemodynamic and respiratory parameters, in 

Muslim patients undergoing lower limb surgery 

under regional anaesthesia. 
 

MATERIALS AND METHODS 

 

This prospective, single-blinded, randomised 

controlled study was conducted after obtaining 

approval from the Research Committee of the 

Department of Anaesthesiology & Intensive Care, 

Universiti Kebangsaan Malaysia Medical Centre 

(UKMMC) and the Medical Research & Ethics 

Committee, UKMMC (FF-2017-351). 

 

Sixty-three Muslim patients aged between 20 and  

70 years of age with American Society of 

Anesthesiologists (ASA) physical status class I or II 

scheduled for elective lower limb surgery with an 

expected surgical duration of two hours or less 

under regional anaesthesia were recruited into         

this study. Patients with hearing disabilities, 

neurological disorders, psychiatric illness and             

those who were on regular anxiolytics or sedative 

medications were excluded from this study. 

Recruitment of patients, study explanation and 

obtainment of written consent were done a day 

prior to surgery by the primary investigator. 

Patients were fasted for at least six hours prior to 

surgery and oral midazolam 3.75 mg or 7.5 mg were 

given as premedication at 10 PM, the night prior             

to surgery. Patients were randomised using a 

computer-generated random number sequence to 

receive either Dzikr (Group A), nature-based sounds 

(Group B) or headphones without any sounds (Group 

C or control group).  

 

In the operating room, standard anaesthetic 

monitoring which included continuous 

electrocardiography, non-invasive blood pressure 

and pulse oximeter were applied on all patients. 

Heart rate (HR), mean arterial pressure (MAP), 

respiratory rate (RR) and visual-analogue scale for 

anxiety (VAS-A) score were recorded prior to the 

procedure of regional anaesthesia and these were 

taken as baseline values. Neuraxial blockade was 

performed either at L3/L4 or L4/L5 level under 

aseptic technique to achieve a loss of sensation 

from T8-T10 dermatomes and below for all patients. 

Haemodynamic and respiratory parameters were 

recorded again after adequacy of blockade was 

established, and thereafter at 10-minute intervals 

until the end of the surgery. 

 

Once adequacy of blockade was established, an over

-the-ear occlusive headphone connected to a 

portable audio player was placed on the patients. 

The earpieces of the headphones were cleaned with 

alcohol wipes before they were applied over the 

patients’ ears. The assigned audio materials were 

played in continuous loops (except for Group C) 

from the time of application of headphones until 

removal of headphones at the end of the surgery 

prior to transferring patients out of the operating 

room. The volume of the audio player was adjusted 

according to the individual patient’s comfort level 

but set with a maximum volume limit on the audio 

player of 70 decibels (dB), which was considerably 

lower than the permissible exposure limit of 85 dB 

for 8 hours per day as established by the National 

Institute for Occupational Safety and Health.17          

Only the assessor (the attending anaesthetist) was 

blinded to the type of audio material that their 

patients received. 

 

The audio player was inspected by an anaesthetic 

nurse or a second anaesthetist who was not blinded 

to the randomisation at 15-minute intervals to 

ensure that it was on continuous play and had          

not stopped inadvertently. The audio player was 
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wrapped in an occlusive material and inspection 

was done out of the assessor’s sight to ensure that 

the assessor remained blinded throughout the 

study. The second VAS-A score was recorded at          

30-minutes after skin incision. Intravenous (IV) 

midazolam in 1 mg boluses was given to patients 

who were disruptive towards the process of surgery 

based upon the attending anaesthetist’s assessment 

or upon patients’ request. Patients who needed 

conversion to general anaesthesia were dropped out 

of the study.  

 

The final VAS-A score was recorded after removal  

of headphones at the end of the surgery, prior           

to transferring the patient out of the operating           

room. At the recovery area, haemodynamic and 

respiratory parameters were recorded again at           

10 minutes post-operatively. Patients’ overall 

satisfaction level was evaluated at the end of the 

study in the recovery area prior to being discharged 

to the ward. 

 

Assessment and instruments 

 

Auditory materials used in this study were selected 

tracks from Munajat Sufi album by Ustaz Abdullah 

Fahmi (InTeam Records, 2016) for Group A and 

sounds of water rippling and birds chirping from 

Soothing Nature-based Sounds: River in the Shire by 

The Honest Guys (The Honest Guys Ltd., 2015) for 

Group B. Patients in Group C received headphones 

without any sounds or music. Headphones and audio 

player used in this study were Sony® MDR ZX310 

over-the-ear headphones and Sony® Walkman® NWZ-

B183F respectively. 

 

The visual analogue scale for anxiety (VAS-A) was 

used to measure anxiety levels in this study which 

correlates significantly with the more widely            

used methods such as Spielberger’s State-Trait               

Anxiety Inventory for state-anxiety (STAI-S)18 and 

Amsterdam Preoperative Anxiety Information Scale 

(APAIS).19 The VAS-A scale was presented as a 100-

mm horizontal line ranging from the far left of the 

scale which was anchored by the statement ‘not 

anxious at all’, to the far right of the scale which 

was anchored by the statement ‘maximum anxiety’.  

 

Patients were asked to mark their level of anxiety 

on the scale with a pen. Scores were derived by 

measuring the distance in millimetres from the          

far-left edge of the line to the mark made by 

patients. The simplicity of the VAS-A allowed a quick 

evaluation of patients’ anxiety level and served as a 

convenient tool in clinical practice when limited time 

was available for questioning as in the intraoperative 

setting. 

 

Patients’ satisfaction level of overall perioperative 

experience was measured using a visual analogue 

scale (VAS satisfaction) which had been validated in 

a study by Brokelman et al (2012).20 The scale used 

was anchored by the statement ‘no satisfaction’ on 

the far left of the scale while the far right of the 

scale was anchored by the statement ‘extreme 

satisfaction’.   

 

Statistical Analysis 

 

The sample size was calculated using the ‘Power and 

Sample Size Calculation’ (PS) software program using 

the independent t-test derived from the mean            

score of STAI-S and standard deviation based on the          

study by Rejeh et al (2016).13  The VAS-A and the                   

STAI-S was significantly correlated (r=0.5, p=0.01), 

demonstrating concurrent validity.18  The power of  

the study was set at 95%, α value of 0.05, standard 

deviation (σ) value of 11.16 and effect size (δ) of 

14.28. Initial calculation of sample size for each 

group was 17 patients. After taking into consideration 

the possibility of a 20% drop-out rate, 21 patients 

were recruited into each group.  

  

All statistical data were analysed using IBM SPSS 

Statistics® for Windows, Version 20.0 (IBM Corp., 

Armonk, NY). Descriptive statistics were used to 

summarise patients’ demographic data. Skewness and 

kurtosis methods were used to test the assumption          

of normality. To detect significant difference            

among groups, one-way analysis of variance (ANOVA) 

followed by Tukey HSD test were used for analysis of 

parametric data, Kruskal-Wallis test followed by Mann

-Whitney U test were used for non-parametric data 

and Pearson’s chi-square test was used for categorical 

data.  

 

To analyse significant change along various time 

points, two-way repeated measures ANOVA was used 

for parametric data (VAS-A scores), while Friedman’s 

test followed by Wilcoxon signed-ranks test and 

Kruskal-Wallis were used for non-parametric data 

(MAP, HR, and RR). A p value of less than 0.05 was 

considered statistically significant unless stated 

otherwise. 
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RESULTS 

 

A total of 63 Muslim patients were recruited into   

this study. There were no significant differences 

seen in demographic characteristics and previous 

anaesthetic exposure among the three groups as 

seen in Table I. Mean duration of study intervention 

was comparable among Groups A, B and C (153.2 ± 

54.0 minutes, 144.6 ± 47.6 minutes and 148.9 ± 42.0 

minutes respectively, p>0.846). 

Characteristics 
Total Group A Group B Group C 

p values 
(n=63) (n=21) (n=21) (n=21) 

Age (years) 51.8 ± 15.4 50.1 ± 16.1 52.4 ± 14.9 52.9 ± 15.9 0.832a 

Gender 
Male 
Female 

  
34 (54%) 
29 (46%) 

  
11 (52.4%) 
10 (47.6%) 

  
12 (57.1%) 
9 (42.9%) 

  
11 (52.4%) 
10 (47.6%) 

  
0.938b 

ASA 

I 
II 

  

21 (33.3%) 
42 (66.7%) 

  

8 (38.1%) 
13 (61.9%) 

  

7 (33.3%) 
14 (66.7%) 

  

6 (28.6%) 
15 (71.4%) 

  

0.807b 

Previous anaesthetic          
exposure 

Yes 

No 

  
  
36 (57.1%) 

27 (42.9%) 

  
  
10 (47.6%) 

11 (52.4%) 

  
  
13 (61.9%) 

8 (38.1%) 

  
  
13 (61.9%) 

8 (38.1%) 

  
  

0.558b 

Education level 
Primary school 

Secondary school 
College or University 

  
8 (12.7%) 

34 (54.0%) 
21 (33.3%) 

  
3 (14.3%) 

12 (57.1%) 
6 (28.6%) 

  
2 (9.5%) 

13 (61.9%) 
6 (28.6%) 

  
3 (14.3%) 

9 (42.9%) 
9 (42.9%) 

  
0.759b 

Table I: Patients’ demographic characteristics and previous anaesthetic exposure 

Values are expressed as mean ± standard deviation or frequency (percentage). 
a p-values using one-way ANOVA; b p-values using Pearson’s chi-square test 

There was no significant difference in baseline VAS-

A scores among the three groups as shown in Table 

II. There was a significant change over time in VAS-A 

on the basis of group assignment demonstrated          

by a statistically significant interaction between            

the audio groups and time on VAS-A scores, 

F2.78,83.41=6.57, p=0.001, partial η2=0.180.   

 

Following intervention, patients in Group A 

demonstrated statistically significant lower VAS-A 

score compared to those in Groups B and C at 30-

minutes after skin incision (p=0.002 and p=0.001 

respectively) and at the end of the surgery (p=0.028 

and p<0.001 respectively). As for patients in Group 

B, there was significantly lower VAS-A scores seen 

only at the end of surgery (p=0.002), when compared 

to patients in Group C. 

 

There was no significant difference in the number  of 

patients who required additional anxiolytics 

intraoperatively among the three groups. In patients 

who received additional anxiolytics, total dose of IV 

midazolam required per patient was comparable 

among the three groups. 

Variables Group A Group B Group C p values 

(n=21) (n=21) (n=21) Across all 
groupsa 

Between two 
groupsb 

VAS-A baseline (mm) 48.8 ± 18.3 51.1 ± 16.1 51.9 ± 17.7 0.833   

VAS-A 30 (mm) 17.2 ± 13.1** 33.0 ± 15.2** 34.6 ± 14.7** <0.001 
A vs C 0.001* 
B vs C 0.933 

A vs B 0.002*  

VAS-A end (mm) 8.9 ± 8.7** 17.2 ± 11.8** 28.7 ± 9.9** <0.001 

A vs C<0.001* 

B vs C 0.002* 
A vs B 0.028*  

Patients required         
additional anxiolytics 

3 (14.3%) 5 (23.81%) 8 (38.1%) 0.204c   

Total IV midazolam 

dose (mg)¥ 
1.0 [1.0-1.0] 1.0 [1.0-2.5] 1.0 [1.0-1.8] 0.763d   

Table II: Mean VAS-A scores at baseline (VAS-A baseline), 30-minutes after skin incision (VAS-A 30) and at the 
end of the surgery (VAS-A end) and additional intraoperative anxiolysis requirement 

Values are expressed as mean ± standard deviation, frequency (percentage) or median [interquartile range]. 
a p-values using one-way ANOVA unless stated otherwise; b p-values using post-hoc Tukey HSD; 
c p-values using Pearson’s chi-square; d p-values using Kruskal Wallis; 
¥Total dose per person in those receiving additional anxiolysis; *Statistically significant (p<0.05); 
**p<0.017 (Bonferroni correction) compared to baseline using repeated-measures ANOVA with post-hoc analysis  
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There was no significant difference in baseline MAP 

among the three groups. Comparison of median MAP 

and median reduction of MAP from baseline among 

the three groups did not show any significant differ-

ence (Figure 1).  

 

There was no significant difference in baseline HR 

among the three groups. Significantly lower median 

HR was seen at 60-minutes in Group A compared to 

Group B (p=0.013). Median HR and median change 

of HR from baseline at all other time points were 

comparable among the three groups (Figure 2). 

 

There was no significant difference in baseline RR, 

median RR or in median change of RR from baseline 

among the three groups (Figure 3). 

 

Patients in Group A recorded significantly higher 

mean VAS satisfaction scores compared to Group B 

(87.4 ± 8.6 mm vs 80.7 ± 8.3 mm, p=0.038) and 

Group C (87.4 ± 8.6 mm vs 79.4 ± 9.1 mm, p=0.010). 

VAS satisfaction scores were comparable between 

Groups B and C (80.7 ± 8.3 mm vs 79.4 ± 9.1 mm, 

p=0.872). 

T10-T120: time points after start of intervention (in minutes) 
†p<0.0038, significant difference compared to baseline in Dzikr group (Wilcoxon signed-rank test) 
‡p<0.0038, significant difference compared to baseline in nature-based sounds group(Wilcoxon signed-rank test) 
¥p<0.0038, significant difference compared to baseline in control group (Wilcoxon signed-rank test) 
Figure 1: Comparison of mean arterial pressure trend over time among three groups  

T10-T120: time points after start of intervention (in minutes) 
†p<0.0038, significant difference compared to baseline in Dzikr group (Wilcoxon signed-rank test) 
‡p<0.0038, significant difference compared to baseline in nature-based sounds group(Wilcoxon signed-rank test) 
¥p<0.0038, significant difference compared to baseline in control group (Wilcoxon signed-rank test) 
* p<0.05, significant difference among three groups (Kruskal-Wallis test) 

** p<0.017, significant difference Dzikr vs nature-based sounds group (Mann-Whitney U test) 
Figure 2: Comparison of heart rate trend over time among three groups 
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T10-T120: time points after start of intervention (in minutes) 
†p<0.0038, significant difference compared to baseline in Dzikr group (Wilcoxon signed-rank test) 
‡p<0.0038, significant difference compared to baseline in nature-based sounds group(Wilcoxon 
signed-rank test) 
¥p<0.0038, significant difference compared to baseline in control group (Wilcoxon signed-rank test) 

Figure 3: Comparison of respiratory rate trend over time among three groups 

DISCUSSION 

 

Our study showed that Muslim patients who had 

undergone lower limb surgeries under regional 

anaesthesia while listening to either Dzikr or nature-

based sounds resulted in lower perioperative 

anxiety levels compared to those who did not listen 

to anything at all. However, when comparing 

between the 2 groups, the patients in the Dzikr 

group had a greater reduction in anxiety levels 

throughout the study period. No significant 

differences were seen with regards to the 

haemodynamic and respiratory responses following 

intervention when compared across all groups. 

 

Our findings were consistent with several studies 

which reported that music was associated with 

lower anxiety scores when compared to the control 

group.21,22,23,24,25 Findings from two systematic 

reviews on the effects of music intervention on 

anxiety also reported that music (which include 

nature-based sounds and religious chanting) had a 

consistent and statistically significant reduction on 

anxiety.26,27 A common theory regarding the anxiety-

reducing effects of music or audio intervention is 

that they act as a distracter, helping patients to 

focus their attention away from negative stimuli          

or stressful events to something pleasant and 

soothing.7 Elimination of external noise further 

enhances the clarity of music when delivered via 

headphones, thus helping patients to better channel 

their thoughts to the audio intervention itself. 

Therefore, the combination of sound isolation and 

the presence of a distracter may help explain why 

Dzikr and nature-based sounds were shown to be 

more effective in lowering-anxiety compared to 

wearing headphones alone. 

 

In our study, patients in the Dzikr group 

demonstrated significantly lower anxiety levels 

compared to the nature-based sounds group at 30-

minutes after skin incision and at the end of the 

surgery. A systematic review by Nilsson (2008) found 

that tempo of the music was the most important 

factor for relaxation and recommended slow and 

flowing music at about 60 to 80 beats per minute to 

be used for music interventions in clinical practice.7 

Dzikr, which is a form of religious chant, contains 

words and phrases often recited in a repetitive, 

melodious manner and at a slow tempo, in contrast 

with nature-based sounds which are non-lyrical and 

do not have an organised tempo or melody. We 

postulated that the difference in the characteristics 

of the two audio materials used may explain the 

distinctive effects on anxiety between the Dzikr and 

nature-based sounds groups in our study. 

 

With regards to the use of Dzikr listening as a form 

of religious-based audio intervention, limited studies 

are available for comparison. Our findings were 
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consistent with a study by Beiranvand et al (2014), 

who investigated the effect of listening to 20 

minutes of Dzikr on anxiety and haemodynamic 

changes after caesarean section under spinal 

anaesthesia, which showed a significantly lower 

incidence of anxiety with no difference in blood 

pressure, heart rate as well as respiratory rate seen 

in patients who listened to Dzikr compared to  

those who did not.28 Two other studies that          

used Dzikr in the form of verbal-recitation by 

patients themselves either in the preoperative or 

postoperative periods29,30 showed a significant 

reduction in anxiety level compared to those in the 

control group, which was consistent with findings of 

our study. 

 

A study by Zulkurnaini et al (2012), showed that 

listening to Quran recitations could result in a  

more relaxing condition due to a greater increase              

in alpha band on electroencephalogram when 

compared to listening to classical music.31 Alpha 

waves are associated with a state of wakeful 

calmness and relaxation with closed eyes.31,32 They 

also suppress extraneous brain activity thus 

blocking distracting stimuli.33 As the content of 

Dzikr includes verses taken from the Quran or 

hadith (a narrative record of the sayings or 

customs of Prophet Muhammad SAW and his 

companions), increases in alpha band power may 

explain the anxiety-lowering effect of Dzikr in our 

study. Furthermore, a recent study by Farah et al 

(2018) even showed significant reduction in 

postoperative pain scores in patients who listened 

to Dzikr during general anaesthesia which further 

supports the beneficial effects of religious-based 

audio intervention.34 

 

With regards to the effect of listening to music on 

physiological responses such as blood pressure, 

heart rate and respiratory rate, our findings were 

similar with several randomised controlled trials in 

which no significant difference was seen when 

comparing the music groups (which included nature

-based sounds and religious songs) to the                

control groups.22,24,28 However there were other 

contradicting studies which found significant 

difference in physiological responses in the music 

groups when compared to control groups.14,21 

Nevertheless, findings from two systematic reviews 

showed that effects on physiological responses 

were actually inconsistent across multiple 

studies.14,26 Although increasing blood pressure, 

heart rates and respiratory rates are often         

regarded as physiological markers for anxiety, these 

physiological responses are also influenced by 

endocrine, metabolic and haematological changes 

caused by surgical stress depending on the extent of 

tissue trauma.35 

 

Our study had some limitations. Firstly, this           

was a single-centre study conducted predominantly            

among Malay-Muslim patients, living in an urban   

area in Kuala Lumpur. Thus, geographical, cultural, 

or socioeconomic differences may limit the 

generalisability of our findings to other patients 

treated in different regions of the country itself and 

around the world. Secondly, audio materials used in 

this study were selected by the researcher and not by 

the patient and the duration of music was confined to 

the intraoperative period and did not include the 

preoperative or postoperative period. It has been 

suggested that music intervention may be most 

effective in reducing anxiety if patients could choose 

their preferred type of music14 and if the intervention 

was started preoperatively.26 

 

Due to the diversity and lack of standardisation of 

protocols in previous studies, more studies are 

warranted to determine the optimal timing and 

duration of listening to Dzikr or nature-based sounds 

to bring about a positive effect on reduction of 

perioperative anxiety. We also suggest the use                

of active noise-cancelling headphones in future 

research for better attenuation of external auditory 

stimuli. In addition to passive noise isolation, active 

noise-cancelling headphones capture the ambient 

noise, process it and then generate a reverse 

waveform to counteract the ambient noise 

waveform. Patients in the control group would then 

be able to have significant reduction in hearing 

ambient noises in the study environment, while 

groups with intervention may listen to the intended 

audio material at lower and safer volumes.36 

 

CONCLUSION 

 

Listening to Dzikr was more effective in reducing 

perioperative anxiety levels when compared to 

nature-based sounds, in Muslim patients who had 

undergone lower limb surgery under regional 

anaesthesia.  
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