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Abstract 

Introduction 

Fetal movement started at the 7th weeks of pregnancy and by the end of pregnancy will gradually be 

perfect and harmonious. Near-term fetuses can discriminate acoustic features, such as frequencies and 
spectra, and process complex auditory streams. In this study, we aimed to evaluate fatal movement in 

response to music and vibration stimulation. 

Materials and Methods 

This study was a clinical trial that was conducted in two groups and two-steps. Participants were 
pregnant women (primigravida) who have referring to the Shahid Beheshti Hospital in Isfahan during 

2013 to receive routine prenatal care. The 64 pregnant women (32-36 weeks) were randomly assigned 

to the groups of Vibroacoustic stimulation (n= 32) and Music  (n=32). They were stimulated 
immediately after the first non stress test and before the second test. The researchers’ evaluated and 

analyzed possible changes in non-stress test results using SPSS software version 20. 

Results 

Mean age of the subjects in vibroacoustic group and in music group were (25.5±2.6) (24.9±4.4) 

respectively. Paired t-test showed there was no relationship between the average number of 

acceleration of the fetal heart rate before and after the intervention (P>0.05). 

On the other hand, there was a significant correlation between the average number of fetal movements 
in the music group before and after the intervention (P<0.05).  

Conclusion 
Mothers listen to music has led to increase their perception of fetal movements and increased number 
of fetal movements. So perhaps the music can use for the evaluation of fetal movement in high-risk 

mothers or mothers who complain of decreased fetal movements. As a result, the music may be used 

as a tool for assessment of fetal well-being. 
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Introduction 

Passive and non- stimulated fetal 

movements are started from 7th weeks of 

pregnancy and would be completed and 

evolved by the end of pregnancy gradually 

(1). From week 20 to 30 of pregnancy, 

general movements of fetus are organized 

and periods of activity–relaxation are 

emerged in the fetus (2). In the third 

quarter, development of fetal movement 

continues almost until 36
th

 weeks of 

pregnancy; at this time, behavioral 

condition has stabilized in most of normal 

embryos(3). 
 

Fetal hearing response is started in the 

sixteenth week of pregnancy, two months 

sooner than other sensations of fetus (4). 

The anatomical structure of ear is evolved 

in twenty-fourth weeks of embryonic 

development; this means that the fetus 

shows behavioral- hearing response 8 

weeks sooner the ears structure are 

completed. These findings suggest the 

complexity of hearing (5). Human hearing 

is evolved gradually over the last three 

months of pregnancy. Fetus detects 

acoustic characteristics such as sounds 

frequency and processes complex hearing 

progress in the near-term (6). 
 

Kafali (7) examined the impact of maternal 

anxiety and music on fetal movements and 

fetal heart rate in non-stress situation in 

Turkey. His findings showed that baseline 

fetal heart rate and number of fetal 

movements was higher significantly in the 

music group compared to control group. 

Meanwhile, fetal heart acceleration rate 

was greater in the music group compared 

to control group. 

Zimmer et al. (8) conducted a study in 

Haifa region in occupied Palestine. In this 

study,  fetal activities in form of 

respiratory movements and body 

movements was examined using real time 

ultrasound in three periods of 25 minutes 

sequentially. The courses include: 

 Control course (without music);  

 Chromatic classical or pop music 

course;  

 Classical or pop music based on 

mother’s interest.  

The results indicate an increase in the 

number and duration of fetal movements, 

reducing the time duration and number of 

breathing during music playback compared 

to the control period. Interestingly, playing 

the mother's favorite song has led to an 

increase in the duration of fetal movement 

obviously. The results of Valiani and 

Pirhadi (9) in Isfahan showed that 

acceleration of the fetal heart rate didn’t 

have significant difference before and after 

the intervention of 

Vibroacoustic stimulation and music. 

Given the above studies, the researcher 

intended to examine the number of fetal 

movements in response to Vibro-

acoustic stimulation and music and 

compared two groups together. Obviously, 

to increase accuracy in the assessment, 

growth of fetal heart should be examined. 

Materials and Methods  

The present study is a randomized 

clinical trial (RCT code: 

IRCT2012092310913N1). This study was 

conducted by two groups in two steps. The 

environment of this study was center of 

gynecology and obstetrics of Shahid 

Beheshti Hospital in Isfahan, Centeral of 

Iran. The study population included 

pregnant women (first pregnancy) aged 

35-18 year- old who visited in the center to 

receive regular prenatal care. Sampling in 

this study was simple random. Researcher 

invited all pregnant women who referred 

to Shahid Behesti center to survey their 

situation. Then, qualified women were 

selected by completing a check list 

(including the criteria for inclusion). After 

signing the consent and complete personal 

information in the questionnaire by the 

research, they were randomly divided into 

two vibroacoustic simulation and music 

groups. Data of this research was 
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qualitative (nominal - ordinal) and 

quantitative (discrete - continuous). Data 

was gathered using a two-part 

questionnaire. The first part of 

questionnaire consist of demographic 

characteristics and the second part as specific 

questionnaire contains 10 questions 

relating to the information related to fetal 

heart strips. In this research, 64 pregnant 

women who had the inclusion criteria for 

the study were selected. 

Inclusion criteria were: 

 35-18 years old; 

 First pregnancy; 

 Gestational age of 36 to 32 weeks 

of pregnancy; 

 Singleton pregnancy without a 

history of infertility and use of 

assisted reproductive techniques; 

 Having a history of regular visit to 

health centers - medical or private 

clinics to receive prenatal care; 

 Absence of any disease or disorder 

during pregnancy; 

 Lack of smoking or tobacco; 

 Not taking any medication; 

 Taking a meal about 2 hours before 

fetal non-stress test; 

 Having at least 50 minutes of free 

time. 

Technique of available numbers in the 

envelope was used to allocate samples into 

two groups randomly. In this way, the 

mothers were asked to pick one of a sealed 

envelope containing two intervention 

groups. Number 1 belonged to the 

vibroacoustic simulation group and 

number 2 belonged to music group. 

After determining the sample group, the 

researcher conducted fetal non-stress test 

on them. Before starting the test, the 

investigator will ensure that all the subjects 

have taken a meal 2-4 hours prior to 

sampling. Also, their bladder should be 

depleted to avoid get up from bed and 

walking during the test. Before any 

intervention, fetal non-stress test was done 

on all subjects for 20 minutes in the left 

lateral position and data was registered. 

After snapping the first non-stress test, to 

avoid fatigue mother asked him to sit on 

the bed for 5 minutes and drink a glass of 

cool water. After a short break of mother, 

asked her to sleep again on her left side, 

then the researcher conducted Leopold 

maneuver (touching parts of the fetus from 

the womb) and identified the position of 

the fetus in the mothers (to assimilate 

effect for skin irritation womb), then the 

researcher put the probe device on the 

mothers stomach and conducted the 

intervention by identifying the appropriate 

location of fetal heart and recording fetal 

monitoring device (10).  

Intervention was done the way that in the 

vibroacoustic simulation, the researcher 

put a 128 C diapason on the mother 

stomach skin directly in the midline below 

the navel and made a vibration for three 

seconds by diapason hammer. This action 

could be repeated up to 3 times, each time 

for 3 seconds. Respond to this stimulation 

is natural when the acceleration number of 

heart in the fetus will be at least 15 pants 

in a minute for 15 seconds within 15 

seconds after simulation along with long-

term movements on the fetus (11). Second 

fetal non-stress test (NST) in vibroacoustic 

stimulation lasted 20 minutes. 

In the Music group, after mother 

relaxation, the music of nature played for 

mother through a headphone while heart 

was recording. It should be noted that 

music in all groups was the same. Music 

playback continued for the mother of all 

for 20 minutes during second round of 

non-stress test.  

In the event of any sudden disruption in 

the health of the mother or fetus, in case of 

any registration or other non-stress test 

result that there was doubt about the 

identification and interpretation and or the 

unwillingness of subjects to continue to 

cooperate, the subjects were excluded from 
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the study. The researcher entered the 

collected data from non-stress test 

questionnaire including acceleration 

number of heart rate of the fetus, the 

number of fetal movements and their 

personal data to the computer using SPSS 

software version 20 and analyzed them by 

descriptive and analytical statistics (mean, 

standard deviation, frequency, one way 

ANOVA test, paired t-test) was used to 

analyze the data. Researcher considered 

the amount of P-Value <0.05 for results of 

all statistical tests significantly. 

Results  

Research findings related to the 

personal information of participants are 

presented in (Tables 1, 2). As shown in 

(Table.1), the average age of mothers 

participating in the intervention group did 

not show statistically significant.                                                                                                 

Table 1: The Average age of participants 

Group 

 
Age 

Max Min Mean SD* 

Vibroacoustic 

simulation 

32 21 25.5 2.6 

Music 34 19 24.9 4.4 

Variance –

analysis test 
F= 0.44;     P=0.64 

*Standard deviation. 

 

Table 2: Education Level of population 

Levels of 

Education 

Music Vibroacoustic 

simulation 

Number (%) Number (%) 

Primary 3 (9.4) 0 (0) 

Secondary 5 (15.6) 9 (28.1) 

Diploma 18 (56.2) 15 (46.9) 

> diploma 6 (18.8) 8 (25) 

Total 32 (100) 32 (100) 

Kruskal-Wallis 

test 

P value=0.72 

According to the information, these two 

groups in the study had no significant 

differences in terms of level of education. 

Research findings indicate that the average 

number of acceleration of the fetal heart 

rate before the intervention in vibro-

acoustic group was 2.7 ± 6.4. Also, 

minimum and maximum acceleration of 

fetal heart were 2 and 11 respectively. 

In the music group, before the 

intervention, the average acceleration of 

the fetal heart rate was 3.5 ± 6.1. Also, 

minimum and maximum acceleration of 

fetal heart were 0 and 12 respectively. 

After the intervention, in the vibro-

acoustic group, the average acceleration of 

fetal heart was 2.8 ± 7.  The minimum and 

maximum acceleration of fetal heart were 

3 and 13 respectively.  

In the music group, the average 

acceleration of fetal heart after 

intervention was 3.4 ± 6.8. Also, minimum 

and maximum acceleration of fetal heart 

were 2 and 15 respectively.  

Paired t-test in vibroacoustic group 

showed no significant difference in the 

average acceleration of the fetal heart 

before and after the intervention (P = 

0.32). This test the music group in 

revealed that no statistically significant 

difference was between the average 

acceleration of fetal heart rate before and 

after the intervention (P= 0.27). 

Analysis of variance showed that the 

average acceleration of fetal heart rate in 

vibroacoustic simulation group and music 

group was not different before the 

intervention (P=0.33). 

 After the intervention, there was no 

significant difference between two groups 

in the average acceleration of                       

the fetal heart rate (P=0.58).
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 Table 3: Average number of fetal movements before and after the intervention 

Number of fetal 

movement 

 

Group 

Before intervention 

 

After intervention 

 

P value 

Mean SD Mean SD 

Vibroacoustic 11.9 8.02 13.06 14.07 0.56 

Music 12.16 12.4 16.94 14.7 0.03 

One ANOVA F= 0.22 F=0.64  

P=0.79 P=0.52 

 

As noted in (Table 3), listening to music 

by mother caused to increase the number 

of fetal movements. So that the average 

number of fetal movements in the music 

group before and after the intervention 

were statistically significant (P = 0.03). 

As noted in results, the number of 

acceleration of the fetal heart rate in both 

groups was not significant difference, but 

the number of fetal movements increased 

in music group. It should be noted, number 

of fetal movements was calculated based 

on mother’s perception.   

Discussion 

Results of current study showed there 

was no relationship between the average 

number of acceleration of the fetal heart 

rate before and after the intervention,  

but there was a significant correlation 

between the average number of fetal 

movements in the music group before and 

after the intervention. 

Annunziata and colleagues in their study in 

2012 stated that the number of acceleration 

of the fetal heart rate in both groups of 

low-risk mothers and high-risk mothers, 

after vibroacoustic simulation significantly 

increased. These researchers explained that 

an increase in the number of acceleration 

after vibroacoustic simulation can be due 

to a sudden change of fetus from sleep to 

active or weak waking position (12)
 
and 

D'Eliaa in the results of their study in 2007 

stated that all fetal parameters including 

number of acceleration was significantly 

increased as a result of vibro-acoustic 

simulation (13). According to Bartnicki 

and Dudenhausen reports, these 

simulations on fetus led to increase 

number of acceleration of heart rate by 

reducing variability of heart. Results of 

these studies are inconsistent to this study 

(14). Probably, this inconsistency is due to 

the difference in the results and conducting 

a study on low-risk fetuses. As shown in 

the current study, number of acceleration 

before intervention in tested fetuses was 

significantly high and simulating has not 

made a significant change in the number of 

acceleration. While in the doing this 

research in high-risk mothers or fetuses 

with abnormal heart rate pattern, probably 

better and more obvious impact of the 

above interventions will be observed. 

Kafali and colleagues (7) reported in a 

study in 2011 that acceleration of heart rate 

of the fetus as well as the size of the 

acceleration was in the music group than 

the control group; also, they concluded 

that the number of fetal movements in 

response to music is significantly higher 

than the control group. Tan and colleagues 

(15) concluded that vibro-acoustic 

simulation can increase the number of fetal 

movements. Also Kisilevsky (16) claimed 

that using vibro-acoustic simulation create 

better understanding in the mothers of fetal 

movements. In this study, no significant 

change in the acceleration number of fetal 

heart rate has seen. 

Conclusion 
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Due to the increased number of fetal 

movements in response to music without 

increasing the acceleration number of fetal 

heart, it seems that listening to music can 

increase maternal understanding of fetal 

movements and increased movements of 

the fetus. For this reason, the music can be 

used to evaluate fetal movement in high-

risk mothers or mothers who are not 

satisfied by their fetal movements. As a 

result, music may be used as a tool to 

evaluate high risk fetuses. 

Conflict of Interest: None. 

References 

 
1. Cunningham  Gary, Leveno Kenneth, 

Bloom steven, Hauth John, Rouse Dwight, 

Spong Catherine.  Antepartum Assessment 
Williams Obstetrics, 23th edn. New York 

city:McGraw Hill; 2014. P. 334-48. 

2. Signore Caroline, Spong Catherine. 

Overview of fetal assessment. c2010. 
Available at: 

http://www.uptodate.com/contents/overvie

w-of-fetal-assessment/2014. Accessed in 
July 2014. 

3. Hurt KJ, Guile M, Bienstock J, Fox H, 

Wallach E. The johns Hopkins Manual of 
Gynecology and Obstetrics. 4st ed. 

Philadelphia: Lippincott Williams& 

Wilkins; 2011. P. 570-600. 

4. Chen HY, Chauhan SP, AnanthCV. 
Electronic fetal heart rate monitoring and 

its relationship to neonatal and infant 

mortality in the United States. Am Journal 
ObstetGynecol 2011; 204(6):491-500. 

5. Tiran Denis, Mack Sue. Complementary 

Therapies for Pregnancy and childbirth. 

London: Bailliere Tindall; 2000. 
6. Granier-Deferre C, Bassereau S, Ribeiro 

A, Jacquet AY, Decasper AJ. A melodic 

contour repeatedly experienced by human 
near-term fetuses elicits a profound cardiac 

reaction one month after birth 2011; 

6(2):.23. 
 

 

 

 
 

7. Kafali H, Derbent A, Keskin E, Simavli S, 
Gozdemir E. Effect of maternal anxiety and 

music on fetal movements and fetal heart 

rate patterns.Journal of Matern Fetal 

Neonatal Med 2011;24(3):461-64. 
8. Zimmer EZ, Divon MY. Maternal exposure 

to Music and fetal activity. Europ. Journal. 

Obstet. Gynec 1982;13: 209-21. 
9. Valiani M, Pirhadi M, Shahshahan Z. 

Comparison of vibro-acoustic stimulation 

and acupressure effects in nonstress test 
results and its parameters in pregnant 

women. Iran J Nurs Midwifery 

Res 2013; 18(4): 266–71. 

10.  Esin S. Factors that increase reactivity 
during fetal nonstress testing. Curr Opin 

Obstet Gynecol 2014; 26(2):61-6. 

11.  East CE, Smyth RM, Leader LR. 
Vibroacoustic stimulationfor fetal assessme

nt in labour in the presence of a 

nonreassuring fetal heart rate trace. 
Cochrane Database Systemetic 

Review 2013; 31(1):1. 

12. Annunziata ML, Scala M, Giuliano N, 

Tagliaferri S, Imperato OC, Esposito FG, et 
al. Fetal vibroacoustic stimulation in 

computerized cardiotocographic analysis: 

the role of short-term variability and 
approximate entropy.Journal of Pregnancy 

2012; 2012(10):7. 

13.  D'Eliaa A. Vibroacoustic stimulation in 

normal term human pregnancy.Early 
Human Development 2007;81(5):449-53. 

14.  Bartnicki J, W Dudenhausen. Antepartum 

vibroacoustic stimulation in patients with 
low fetal heart rate variability. International 

Journal of Gynecology & Obstetrics 1995; 

48(2):173-77. 
15.  Tan KH, Smyth RM, Wei X. Fetal 

vibroacoustic stimulation for facilitation of 

tests of fetal wellbeing. Cochrane Database 

Syst Rev 2013; 12(7):12. 
16.  Kisilevsky BS, Kilpatrick KL, Low JA. 

Vibroacoustic-induced fetal movement: two 

stimuli and two methods of scoring. 
Obstetrics& Gynecolory 1993; 81(2):174-

77. 

http://www.uptodate.com/contents/intrapartum-fetal-heart-rate-assessment/abstract/11
http://www.uptodate.com/contents/intrapartum-fetal-heart-rate-assessment/abstract/11
http://www.uptodate.com/contents/intrapartum-fetal-heart-rate-assessment/abstract/11
http://www.uptodate.com/contents/intrapartum-fetal-heart-rate-assessment/abstract/11
http://www.uptodate.com/contents/intrapartum-fetal-heart-rate-assessment/abstract/11
http://www.ncbi.nlm.nih.gov/pubmed/?term=Granier-Deferre%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21383836
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bassereau%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21383836
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ribeiro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21383836
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ribeiro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21383836
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ribeiro%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21383836
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jacquet%20AY%5BAuthor%5D&cauthor=true&cauthor_uid=21383836
http://www.ncbi.nlm.nih.gov/pubmed/?term=Decasper%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=21383836
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kafal%C4%B1%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Derbent%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Esin%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24614020
http://www.ncbi.nlm.nih.gov/pubmed/24614020
http://www.ncbi.nlm.nih.gov/pubmed/24614020
http://www.ncbi.nlm.nih.gov/pubmed/24614020
http://www.ncbi.nlm.nih.gov/pubmed/?term=East%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=23440793
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smyth%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=23440793
http://www.ncbi.nlm.nih.gov/pubmed/?term=Leader%20LR%5BAuthor%5D&cauthor=true&cauthor_uid=23440793
http://www.ncbi.nlm.nih.gov/pubmed/23440793
http://www.ncbi.nlm.nih.gov/pubmed/23440793
http://www.ncbi.nlm.nih.gov/pubmed?term=Annunziata%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=22292120
http://www.ncbi.nlm.nih.gov/pubmed?term=Scala%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22292120
http://www.ncbi.nlm.nih.gov/pubmed?term=Giuliano%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22292120
http://www.ncbi.nlm.nih.gov/pubmed?term=Tagliaferri%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22292120
http://www.ncbi.nlm.nih.gov/pubmed?term=Imperato%20OC%5BAuthor%5D&cauthor=true&cauthor_uid=22292120
http://www.ncbi.nlm.nih.gov/pubmed?term=Esposito%20FG%5BAuthor%5D&cauthor=true&cauthor_uid=22292120
http://www.ncbi.nlm.nih.gov/pubmed/22292120
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DD'Elia,%2520A.%26authorID%3D7004641143%26md5%3D2f1c1b25fdb27c07d65b8e819cd1d871&_acct=C000052608&_version=1&_userid=1403370&md5=ce231b1433a6a42be275a7b3cfa3a65f
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DD'Elia,%2520A.%26authorID%3D7004641143%26md5%3D2f1c1b25fdb27c07d65b8e819cd1d871&_acct=C000052608&_version=1&_userid=1403370&md5=ce231b1433a6a42be275a7b3cfa3a65f
http://www.sciencedirect.com/science/journal/03783782
http://www.sciencedirect.com/science/journal/03783782
http://www.sciencedirect.com/science/journal/03783782
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235021%232005%23999189994%23597503%23FLA%23&_cdi=5021&_pubType=J&view=c&_auth=y&_acct=C000052608&_version=1&_urlVersion=0&_userid=1403370&md5=f62f6db9023cb12dcd8593bbde1d82c9
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=24318543
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smyth%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=24318543
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20X%5BAuthor%5D&cauthor=true&cauthor_uid=24318543
http://www.ncbi.nlm.nih.gov/pubmed/24318543
http://www.ncbi.nlm.nih.gov/pubmed/24318543
http://www.ncbi.nlm.nih.gov/pubmed/24318543
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kisilevsky%20BS%5BAuthor%5D&cauthor=true&cauthor_uid=8423943
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kilpatrick%20KL%5BAuthor%5D&cauthor=true&cauthor_uid=8423943
http://www.ncbi.nlm.nih.gov/pubmed/?term=Low%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=8423943
http://www.ncbi.nlm.nih.gov/pubmed/8423943

