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  ABSTRACT 

Background: Labor pain is an uncomfortable 
feeling during the labor process, which causes a 
reduction in uterine contractions,  uteroplacental 
circulation, blood flow, and oxygen to the uterus, 
and causes uterine ischemia, which makes the pain 
impulses increase. Aromatherapy and music therapy 
are non-pharmacological pain management that can 
be given to postpartum mothers during labor that 
helps reduce pain. In addition, they can provide a 
calming sensation for the self and the brain and the 
stress they feel. This study aimed to analyze the 
effectiveness of aromatherapy and music therapy in 
reducing labor pain in the first stage of labor. 

Subjects and Method: This was a meta-ana-
lysis and systematic study. The articles used were 
obtained from ProQuest, Science Direct, Google 
Scholar, and Springer Link. The research subjects 
were mothers who gave birth in the first stage. The 
treatment provided was aromatherapy and music 
therapy. The articles used were articles presented in 
English, in full text with a Randomized Controlled 
Trial design. The research problems of PICO were as 
follows: Population= mothers giving birth, Inter-
vention= giving aromatherapy and music therapy, 
Comparation= not being given aromatherapy and 
music therapy, Outcome= reducing labor pain. The 

study analysis was carried out using RevMan 5.3 
with Random Effect Model. 

Results: Analysis of 9 articles on the effectiveness 
of aromatherapy on reducing labor pain showed that 
aromatherapy reduced labor pain (SMD= -0.85; 
95% CI -1.14 to -0.31), and it was statistically signi-
ficant (p<0.001). Analysis of 9 articles on the 
effectiveness of music therapy on reducing labor 
pain showed that music therapy reduced labor pain 
(SMD= -1.14; 95% CI -2.18 to -0.09), and it was 
statistically significant (p<0.001). 

Conclusion: Aromatherapy and music therapy 
effectively reduce labor pain in women giving birth 
in the first stage. 
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BACKGROUND 

Labor is the process of expulsion of the 

fetus that occurs at term (37-42 weeks) 

born spontaneously with a back of the head 

presentation within 18 hours without 

complications for both mother and fetus 

(Saifuddin, 2013). Labor pain is a natural 

process felt by mothers about to give birth, 

which is caused by uterine contractions, 

cervical dilatation, and perineal distension. 

Visceral efferent nerve fibers that carry 

sensory and uterine impulses enter the 

spinal cord in the 10th, 11th, and 12th 

thoracic segments and the first lumbar 

segment (T10-l1) (Asmadi, 2012). This pain 

is a subjective feeling due to changes in the 

function of various organs of the body that 

also determine the smooth delivery process. 

The pain experienced during labor is 

unique and is a natural process felt by 
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mothers about to give birth. Mother-to-be's 

reaction to the birth they face depends on 

their preparation and perception of the 

event. Various fears due to ignorance are 

believed to have an effect on pain during 

childbirth. 

Pain can be influenced by several 

factors, including socio-cultural, pain per-

ception, previous pain experience, gender, 

and others (Black & Hawks, 2014). The 

pain experienced by primiparas will be 

more pronounced at the beginning of labor, 

while in multiparas, the pain will increase 

when labor has advanced, namely when the 

fetus declines, which will take place rapidly 

in the second stage. Labor pain can cause a 

sense of stress that causes the release of 

excessive hormones such as catecholamines 

and steroids. This hormone can cause 

smooth muscle tension and vasoconstric-

tion of blood vessels. This can cause a 

decrease in uterine contractions, a decrease 

in utero-placental circulation, a reduction 

in blood flow and oxygen to the uterus, and 

cause uterine ischemia, making the pain 

impulses increase (Yanti, 2010). 

Discomfort due to pain can be over-

come by pain management, either to relieve 

pain or reduce pain to a level of comfort 

that the mother can accept. Pain manage-

ment includes two types of interventions, 

namely pharmacological and non-pharma-

cological interventions. Non-pharmacologi-

cal management, among others, can be 

done by giving aromatherapy and music 

therapy. Aromatherapy treats the body and 

healing diseases using essential oils 

(Jaelani, 2017). Aromatherapy can be used 

to relieve pain during childbirth because 

aromatherapy can provide a calming 

sensation for the self and the brain, as well 

as the stress that is felt. The smell affects 

parts of the brain associated with mood, 

emotion, memory, and learning. Aroma is 

captured by receptors in the nose which 

then provide further information to areas in 

the brain that control emotions and 

memory as well as provide information to 

the hypothalamus, which is a regulator of 

the body's internal systems, including the 

sexuality system, body temperature, and 

reactions to stress (Listiani, 2018). Accord-

ing to Karo-Karo (2017), childbirth mothers 

who were given aromatherapy had less 

labor pain intensity than those who were 

not given aromatherapy. 

The Conservatory of Music Univer-

sitas Pelita Harapan Jakarta has shown the 

public that 2015 has opened up music 

therapy as a systematic intervention with 

therapists helping clients to improve their 

health using music experiences and the 

relationships that develop between them as 

dynamic forces of change. Music is an 

organized auditory stimulus consisting of 

melody, rhythm, harmony, timbre, form 

and style (Aizid, 2011). When music is 

applied in therapy, it can improve, restore 

and maintain the physical, mental, emotio-

nal, social and spiritual health of each 

individual. Music can relieve stress after 

playing at least 20-30 minutes of soothing 

music. A study conducted by Liviana (2017) 

showed that music therapy effectively 

reduced labor pain in the latent phase of 

the I stage of labor with as many as 30 

respondents. Classical music has been 

shown to reduce labor pain in the active 

phase of the first stage in nulliparas 

(Oktavia, 2013). 

Meta-analysis is a research method 

that combines similar research results 

(Murti, 2018). It is believed that this 

research method will obtain more accurate 

results because it combines the results of 

research that have been proven previously, 

then processed again to re-prove the truth. 

The truth of empirical research about a 

phenomenon will be stronger if the findings 

can be repeated in different populations, 
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places, and times (Murti, 2018). In the 

meta-analysis method, research findings 

replace units or commonly called samples 

in an analysis. 

Based on several research results 

found stating that aromatherapy and music 

therapy affect reducing labor pain. To 

determine the effectiveness of aroma-

therapy and music therapy, researchers 

were interested in studying more deeply in 

a systematic review using the meta-analysis 

method to produce more representative 

conclusions and become one of the 

references that can be used as considera-

tions for reducing labor pain in the first 

stage. 

 

SUBJECTS AND METHOD 

1. Study Design   

This systematic review and meta-analysis. 

Meta-analysis is an epidemiological study 

that combines and statistically combines 

the results of a number of independent 

primary studies that test the same hypo-

thesis, in the same way to obtain a quantita-

tive overview. Thus, a meta-analysis com-

bines data in-directly, carries out epidemio-

logical ex-plorations, and evaluates the 

results, so-called "epidemiology of results". 

And in the meta-analysis, research findings 

replace the individual as a unit (Murti, 

2018). 

Data were searched from the elec-

tronic database such as ProQuest, Science 

Direct, Google Scholar, and Springer Link. 

The keywords used in searching the articles 

were "labor pain", "music therapy", "aroma-

therapy", "reducing labor pain". The search 

results for articles were then collected in 

the Mendeley program to make it easier to 

write literature. This study used data 

collection steps according to the rules of 

writing a systematic review and meta-

analysis, namely the PRISMA (Preferred 

Reporting Item for Systematic reviews and 

Meta-analysis) method. 

2. Inclusion Criteria  

The inclusion criteria in this study were 

full-text articles using an English-language 

RCT study design over 10 years. The 

subjects used were primigravida and multi-

gravida birth mothers.  

3. Exclusion Criteria  

The exclusion criteria for this study were 

articles with studies that did not use an 

RCT study design. 

4. Operational Definition of Variables 

This study used PICO in formulating 

research problems. Population= mothers 

giving birth, Intervention= giving aroma-

therapy and music therapy, Comparation= 

not being given aromatherapy and music 

therapy, Outcome= reduction in labor pain. 

Aromatherapy is a way of treating the 

body and healing diseases using essential 

oils. 

Music therapy is a therapeutic activity 

that uses music as a medium to improve, 

maintain,  and develop physical, mental, 

and emotional health. 

Labor pain is an unpleasant feeling of 

individual response that accompanies the 

labor process due to physiological changes 

in the birth canal and uterus. 

5. Instruments  

The instrument for this research was the 

published articles that analyze the effective-

ness of aromatherapy and music therapy in 

reducing labor pain in first-stage parturi-

tion mothers. Data processing consists of 

identifying articles from reputable journals, 

followed by a screening process for articles 

that met the terms and conditions of the 

researcher, which then passed for analysis 

using the Rev-Man 5.3 meta-analysis soft-

ware. 

6. Data Analysis 

In this study, the data will be processed 

using Rev-Man 5.3. This analysis phase 
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consists of two distinct parts. The first 

dealed with information related to the 

characteristics that described the primary 

study. The second dealt with the correct 

analysis of the synthesis results. The main 

analysis of the meta-analysis was a descrip-

tion of the magnitude of the effect obtained. 

Large-effect analyzes are integrated, com-

bined, and compared usually in three sets. 

First, a single joint estimate of the effect 

size is usually the inverse of the variance 

estimate: as this variance is an inverse 

function of the effect size. Second, to study 

and test for homogeneity, this test 

determines whether fixed effects or random 

effects better analyze the statistics. The 

third is controlling for heterogeneity. 

Results can be seen in the forest plot. 

 

RESULTS 

Research related to the effectiveness of 

aromatherapy and music therapy on re-

ducing labor pain in childbirth in the first 

stage consisted of 18 articles from 3 con-

tinents, namely the Asian continent, the 

European continent, and the American 

continent. Articles from the Asian continent 

come from Iran, Egypt, Thailand, Indonesia 

and Turkey. Articles from the Americas 

came from the United States, and articles 

from Europe came from Spain. 

The initial search process yielded 365 

articles, after deleting duplicated articles, 

105 articles were found, 22 of which were 

eligible for a full-text review. Full articles 

included in the exclusion criteria because 

they did not use a Randomized Controlled 

Trial (RCT) study. The articles that met the 

qualitative requirements were reviewed 

again. Only 18 articles that met the qualita-

tive requirements were divided into 2 

categories according to the independent 

variables, namely aromatherapy and music 

therapy. The article review process can be 

seen in the search flow as follows.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 1. Flowchart of the review process 
 

Forest Plot (Aromatherapy) 

The interpretation of the results of the 

aromatherapy meta-analysis process can be 

seen through the forest plot. Figure 2 

showed that the results of the analysis of 

the Randomized Controlled Trial (RCT) 

study of aromatherapy reduced the first 

stage of labor pain and was statistically 

significant (p<0.001). The data heteroge-

neity showed I2= 95%, so that the Random 

Articles identified through 
database search (n=365) 

Filtered articles (n=105) 

Full articles deemed eligible 
(n=22) 

Research that is included in 
a systematic review and 

meta-analysis (n=18) 

Delete duplicate data (n=260) 

Articles issued (n=83) 
Irrelevant title (n=27) 
Not RCT (n=21) 
Articles not in English (n=35) 
Article not full-text (n=0) 

Full article issued with reasons 
(n=4) 
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Effect Model (REM) was used. Mothers 

giving birth in the first stage who received 

aromatherapy experienced a pain level of 

0.85 units lower than those who did not 

receive aromatherapy (SMD= -0.85; 95% 

CI= -1.40 to -0.31). 

 

Funnel Plot (Aromatherapy) 

Figure 3 showed the plots on the right and 

left sides were not symmetrical with each 

other. Thus, they did not form an inverted 

funnel, indicating publication bias that 

reduced the actual effect (underestimate). 

 
 

Figure 2. Forest plot of aromatherapy effectiveness 

to decrease labor pain in the first stage 
 
 

 
 

Figure 3. Funnel plot of aromatherapy effectiveness 

to reduce labor pain in the first stage 
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Forest Plot (Music therapy) 
The interpretation of the results of the 

music therapy meta-analysis process can be 

seen in the forest plot. Figure 4 showed that 

the results of the analysis of the Rando-

mized Controlled Trial (RCT) study of 

music therapy reduced pain in the first 

stage of labor and was statistically signifi-

cant (p<0.001). The heterogeneity of the 

research data showed I2= 95% so that the 

Random Effect Model (REM) was used. 

First stage inpartum mothers who received 

music therapy experienced a pain level of 

1.14 units lower than those who did not 

receive music therapy (SMD= -1.14; 95% 

CI= -2.18 to -0.09). 

Forest Plot (Music therapy) 
Based on Figure 5, the results between the 

right plot and the left plot are symmetrical, 

indicating a publication bias that reduces 

the actual effect (underestimate).  

 

 
 

Figure 4. Forest plot of the effectiveness of music therapy 

on reducing pain in the first stage of labor 

 
 

Figure 5. Funnel plot of music therapy effectiveness 

to decrease labor pain in the first stage 
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Labor Pain 
Labor pain is an unpleasant feeling due to 

the stimulation of special nerve endings. 

During labor and vaginal delivery, pain is 

caused by uterine contractions, cervical 

dilatation, and perineal distension. Visceral 

efferent nerve fibres that carry sensory 

impulses from the uterus enter the spinal 

cord in the 10th, 11th, and 12th thoracic 

segments and the first lumbar segment 

(T10 to L1) (Asmadi, 2012). Pain can be 

influenced by several factors, including 

socio-cultural, pain perception, previous 

pain experience, gender, and the placebo 

effect. The feeling of pain experienced by 

primiparas will be more pronounced at the 

beginning of labor. In multiparas, the pain 

will increase when labor has advanced, 

namely when the fetus declines, taking 

place rapidly in the second stage. 

Labor pain can cause a sense of stress 

that causes the release of excessive hor-

mones such as catecholamines and steroids. 

This hormone can cause smooth muscle 

tension and vasoconstriction of blood 

vessels. This can lead to decreased uterine 

contractions, decreased uteroplacental cir-

culation, reduced blood and oxygen flow to 

the uterus, and causes uterine ischemia, 

increasing pain impulses. Kurniarum 

(2016) stated that labor pain could increase 

catecholamines by 20-60%. This can cause 

activities in the uterus to become uncoor-

dinated and result in prolonged labor. 

Management of labor pain can be 

done non-pharmacologically, especially the 

provision of aromatherapy and music 

therapy. From the various studies obtained, 

no articles stated that the management of 

labor pain by giving aromatherapy or music 

therapy had an adverse effect that en-

dangers the mother and the fetus. In 

Liviana's research (2017), it was found that 

the essential aroma in aromatherapy can 

reduce anxiety and depression so that it 

affects the production of endorphins which 

help mothers feel relaxed which can affect 

the smooth delivery process. Gonzalez 

(2017) stated that musical stimulation given 

to mothers in labor provided many 

advantages, including reducing the length 

of time in labor, reducing the number of 

cesarean sections, reducing forceps hand-

ling, and reducing episiotomy. This is 

because music therapy affects the mother's 

psychology in labor. Thus invasive manag-

ement of the mother in labor is no longer 

needed. 

1. Aromatherapy 

Aromatherapy came from the word aroma, 

which means fragrant, and therapy, which 

can be interpreted as treatment or healing. 

So that aromatherapy can be interpreted as 

a way of treating the body and healing 

diseases using essential oils (Jaelani, 2017). 

The way aromatherapy works are through 

the body's circulatory system and sense of 

smell. Odour is a volatile molecule when it 

enters the nasal cavity through breathing, 

both in the bronchi and in the fine 

branches, and gas exchange occurs in the 

alveoli (Listiani, 2018). The olfactory nerves 

originate from receptors for olfactory 

neurons located in the olfactory mucosa. 

The olfactory nerves penetrate through the 

cribriform foramina in the ethmoidal bone 

to the olfactory bulb. Then the neurons in 

the olfactory bulb continue to the olfactory 

tract. And the neurons finally arrive at the 

olfactory cortex. 

Listiani (2018) explained that the 

brain regulates and controls emotions and 

other human behaviors called the limbic 

system. The limbic system is a large part of 

the cortex on the medial side of the brain. 

The limbic system combines the limbic 

lobes and subcortical nuclei, namely the 

amygdala, septal nuclei, hypothalamus, 

epithelium, thalamic nucleus, and basal 

ganglia. All have a unitary relationship with 

http://www.thejmch.com/
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each other and have a close relationship 

with the olfactory system. The amygdala is 

a complex of many small nuclei located 

below the cerebral cortex of the anterior 

medial pole of the temporal lobe. The 

amygdala has many two-way connections 

with the hypothalamus. One of the 

olfactoral regions ending in the amygdala is 

the corticomedial nucleus located just 

below the cerebral cortex in the piriformis 

area of the olfactory temporal lobe. The 

amygdala is an area of conscious behavior 

that works at the subconscious level. It 

functions to project on the limbic pathway 

of a person's system concerning the sur-

rounding system and the mind. The 

amygdala is believed to play a role in 

processing and remembering emotional 

reactions. The olfactory nerve receptors will 

receive olfactory stimuli to the olfactory 

bulb, directly to the piriformis cortex. The 

piriform cortex will project directly to the 

amygdala. The amygdala transmits signals 

to the hypothalamus. The hypothalamus is 

very important to help the brain in storing 

new memories. The hypothalamus sends 

nerve impulses to the nuclei in the 

brainstem that control the function of the 

autonomic nervous system, which reacts 

directly on smooth muscles and internal 

organs, resulting in several bodily changes 

such as an increase in heart rate and blood 

pressure. 

Janula and Marhipal (2015) said that 

aromatherapy could reduce labor pain 

because of the sedative effect of linalool 

acetate contained in aromatherapy as a 

narcotic. The type of aromatherapy that can 

be used and provides the most sedative 

effect in reducing labor pain is lavender 

aromatherapy because of the linalool 

acetate content. Research conducted by 

Lamadah (2015) showed that an effective 

way of giving aromatherapy is through 

massage in which essential oils are applied 

to the patient's body, and pain reduction 

will be felt within five minutes of giving the 

massage. Another study conducted by 

Zahra (2013) confirmed that aromatherapy 

massage is the most effective way to reduce 

labor pain in the first stage.  

2. Music Therapy 
Music therapy is a systematic intervention 

process by which the therapist helps clients 

improve their health using music ex-

periences and the relationships between 

them as dynamic forces of change (Bruscia, 

2014). After listening to music, sound 

impulses are received by the earlobe of the 

reader and start the hearing process. 

Physiologically, hearing is the ear receiving 

sound waves, distinguishing frequencies 

and sending information to the central 

nervous system, which will be carried to the 

thalamus and received by the amygdala in 

the limbic system. After that, the thalamus 

sends signals to the neocortex, while the 

amygdala sends signals to the hypotha-

lamus. The hypothalamus is very important 

to help the brain in storing new memories. 

The hypothalamus transmits nerve impuls-

es to the nuclei in the brainstem that 

control the function of the autonomic ner-

vous system, which reacts directly on 

smooth muscles and internal organs, 

resulting in several body changes such as an 

increase in heart rate and blood pressure 

(Primadita, 2011). 

In a study conducted by Celebi 

(2020), music played during the patient's 

treatment process can reduce the res-

piratory rate, heart rate, and systolic and 

diastolic blood pressure. Simavli (2013) 

explained that soft instrumental music 

given in the first 3 hours of the active phase 

has beneficial effects in the labor process, 

including reducing anxiety and pain felt by 

the mother during labor, reducing the need 

for analgesics after childbirth, and increase-

ing basal FHR. Chaichanalap (2018) stated 

http://www.thejmch.com/
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that giving ibuprofen and acetaminophen 

with codeine can reduce pain. Still, there 

are side effects, but music therapy is 

believed to have no side effects and does 

not cause discomfort to patients as in giving 

cold compresses. In his research, he 

explained that music therapy could reduce 

pain during the labor process both in the 

first stage and 6 hours after the baby is 

born because music can distract the pain.  

3. The effectiveness of aromatherapy 

on reducing labor pain 

Based on the interpretation of the results of 

the analysis of 9 articles through the forest 

plot (Figure 2) regarding the effectiveness 

of aromatherapy on reducing labor pain in 

the first stage, it was found that aroma-

therapy reduced labor pain. Based on the 

analysis results, there is a high heteroge-

neity indicated by the value of I2 = 95%, so 

that the Random Effect Model (REM) is 

used. First stage inpartum mothers who 

received aromatherapy experienced a pain 

level of 0.85 units lower than those who did 

not receive aromatherapy (SMD= -0.85; 

95% CI= -1.40 to -0.31). In Figure 3, the 

funnel plot of the effectiveness of aroma-

therapy on reducing labor pain in the first 

stage shows that the right and left sides are 

not symmetrical to each other and do not 

form an inverted funnel, the left plot has a 

standard error of >0.1 to <0.3 and the right 

plot has a standard error of >0.1 to <0.3, 

which indicates that there is publication 

bias. 

Research conducted by Lamadah 

(2016) explains that aromatherapy is a non-

pharmacological method to relieve pain as a 

mild sedative and antispasmodic. The 

effectiveness of essential oils in reducing 

labor pain is due to the sedative effect of 

linalool acetate in essential oils as a 

narcotic, which is useful for normalizing 

emotional states and unbalanced body 

conditions and being a sedative tonic, 

especially in the nervous system. Kaviani 

(2014) explained that aromatherapy has a 

relaxing effect on reducing labor pain in 

primiparas and multiparas. In Tarsikah's 

research (2012), essential oils, such as 

lavender, contain 8% terpenes and 6% 

ketones used as sedatives. In addition, the 

aroma produced by aromatherapy will 

stimulate the thalamus to se-crete encepha-

lins, which function as natural pain 

relievers. 

Turlina (2017) stated that there is a 

decrease in the scale of labor pain in labor 

in the first stage after being given aroma-

therapy and is also supported by research 

by Stea S (2014), which showed that 

essential oil therapy has a positive effect on 

anxiety and insomnia which can be used to 

treat anxiety and insomnia and to reduce 

pain. The aroma that comes from aroma-

therapy works to affect emotions in 

inpartum mothers with the limbic system 

and the brain's emotional center. The smell 

that comes from aromatherapy is received 

by receptors in the nose and then sent to 

the spinal cord in the brain. These alpha 

waves in the brain help a person to feel 

relaxed. 

4. The effectiveness of music therapy 

on reducing labor pain 

The interpretation of the analysis of 9 

articles through the forest plot of the 

effectiveness of music therapy on reducing 

labor pain in the first stage (Figure 4) 

showed that music therapy reduces labor 

pain in the first stage (BRAKE). First stage 

inpartum mothers who received music 

therapy experienced a pain level of 1.14 

units lower than those who did not receive 

music therapy (SMD= -1.14; 95% CI= -2.18 

to -0.09). The analysis results through the 

funnel plot of the effectiveness of music 

therapy on reducing labor pain in the first 

stage (Figure 5) showed that the right and 

left plots were symmetrical. The left plot 
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has a standard error of >0 to <1, and the 

right plot has a standard error of >0 to <1, 

which indicated no publication bias. Ok-

tavia (2013) explained that music therapy 

could stimulate endorphins which have a 

relaxing effect on the body and function to 

inhibit the transmission of electrical im-

pulses from one neuron to another by 

neurotransmitters in the synapse. These 

substances can cause analgesic effects that 

can ultimately eliminate pain neurotrans-

mitters in the brain's somatic sensory per-

ception and interpretation center. So in this 

process can result in reduced pain. Music 

that is listened to intensively can reflect 

emotions in the body, enlightenment of the 

soul, and expression. Music can slow down 

and speed up electrical waves in the brain 

to change the work of body systems (heart 

rate and blood pressure).  

Moekroni (2016) explained that music 

could provide energy and command 

through rhythm so that music with the 

right tempo and the mother's choice can 

reduce anxiety and pain during labor.  

Study by Suryani (2016) in accord-

ance with this study that music therapy 

influenced reducing the intensity of pain 

behavior in the first stage of labor, where 10 

research subjects were given complemen-

tary therapy to music therapy stated that 

labor pain felt lighter than before being 

given music therapy. This study stated that 

music therapy can reduce levels of tension 

and emotional or physical pain. 

This study was also supported by 

Chaichanalap (2018) that music therapy 

can reduce various complex pains during 

the labor process consisting of perineal 

pain, pain due to uterine contractions, and 

fatigue. Giving music therapy has a greater 

effect on reducing labor pain than giving 

interventions according to pain manage-

ment procedures.  
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