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ABSTRACT

Background: Auricular acupuncture (AKAR) is a diagnostic and treatment system based on
normalizing bodily dysfunctions through stimulation of specific points on the ear. Ear stimulation
involves neurological reflexes, neurotransmitters, cytokines, the immune system, and inflammation.
This study aimed to investigate the effectiveness of auricular acupucture on interleukin-6 (IL-6)
levels and the duration of birth delivery in primigravida mothers during active phase of labor.
Subjects and Method: This was a randomized controlled trial. A sample of 43 primigravida
mothers who were expected to give birth between May and July 2023 was selected using consecutive
sampling. Sample was divided into two groups, AKAR as the intervention group and control group
received deep breathing relaxation. The dependent variable was auricular acupuncture. The inde-
pendent variables were labor duration and interleukin-6. Length of labor was measured using a
partograph. The data were tested using independent t test.

Results: There was no difference of interleukin-6 levels between intervention group (Mean= 187.24
SD= 41.65) and control group (Mean= 181.30; SD= 56.86), with p= 0.176. There was no difference
of labor duration between intervention group (Mean= 365.40 minutes; SD= 65.60) and control
group (Mean= 407.06 minutes; SD= 77.27), with p= 0.473.

Conclusion: There is no difference of IL-6 levels between intervention group and control group.
Labor duration in the intervention group is shorter than control group, but it is statistically non-
significant.
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BACKGROUND births by 2030 is the performance target of

Reducing the Maternal Mortality Rate the Indonesian Ministry of Health. Efforts to
(MMR) in Indonesia to 131 per 100,00 live accelerate the reduction in MMR are by
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ensuring that every mother can access qua-
lity maternal health services, one of which is
childbirth assistance by trained health wor-
kers in health service facilities. Childbirth in
health service facilities in 2021 in Indonesia
was 90.9%, although this figure increased
compared to 2020, however, MMR in 2021
increased by 7,389, most of which was caus-
ed by COVID-19 with 2,982 cases, bleeding
with 1,330 cases, hypertension as many as
1,077 cases, and other causes as many as
1,309 (Durat et al., 2018) Prolonged labor is
a factor causing other causes of maternal
death, where these other causes are the
highest cause of MMR in East Java Province
(Hawker et al., 2011) Prolonged labor is the
duration of labor that lasts more than 6
hours in the active phase.

The labor period is divided into 4 sta-
ges, namely: the first stage of labor, the
second stage of labor, the third stage of
labor, and the fourth stage of labor. The first
stage of labor is divided into the latent phase
of the first stage of labor and the active phase
of the first stage. In primigravidas, the dura-
tion of labor in the first stage is 20 hours,
while in multigravidas it is 14 hours (Cu-
nningham et al., 2014; Australian Institute
of Health and Welfare, 2018) Most of the
problems that occur during labor occur in
stages I and stage II, namely due to incoor-
dination of contractions that hinder the
delivery process, the duration of labor beco-
mes longer. At a level one health facility, the
management of prolonged labor problems is
by carrying out active mobilization and
correcting nutrition. If that doesn't work,
then a referral is made to a level two health
facility to get an oxytocin drip procedure.

This management has proven success-
ful, but if there are complications during
labor, the fetus is delivered by sectio caesa-
rea. This has an impact on increasing the
MMR and the incidence of deliveries by cae-
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sarean section. Non-pharmacological me-
thods to stimulate uterine contractions in-
clude active mobilization, nipple stimula-
tion, oxytocin massage, acupressure and
body acupuncture. Not all of these methods
can be carried out by mothers such as
mobilization, mothers giving birth with a
wide opening have difficulty mobilizing due
to uterine contractions. Nipple stimulation,
most mothers find it awkward to stimulate
their own nipples. Improper pressure on the
acupressure points causes De Qi to not be
optimal, and body acupuncture interferes
with the mother's mobilization. Auricular
acupuncture (AKAR) is a diagnostic and
treatment system based on normalizing
bodily dysfunctions through stimulation of
specific points in the ear. Ear stimulation
involves neurological reflexes, neurotrans-
mitters, cytokines, the immune system, and
inflammation.

The resulting improvement in pain
and disease is believed to be via the reticular
formation and the sympathetic and para-
sympathetic nervous systems. Modern
research confirms the efficacy of ear
acupuncture for analgesia and anxiety.
(Desmawati, Kongsuwan and Chatchawet,
2021) This is because the ear is innervated
by the cranial and spinal nerves, which are
separated into motor and sensory areas. The
motor area concerns the motor branch of the
facial nerve (CN VII), which controls the
muscles of the external ear. The sensory area
consists of the auricular branch of the vagus
nerve (ABVN), the auriculotemporal nerve
(a branch of the CNV), the glossopharyngeal
nerve, the lesser occipital nerve, and the
greater auricular nerve. These nerves are
directly connected to the brain and reflect on
the body's organs.

Research related to AKAR in obstetrics
is still very limited, such as labor pain,
length of labor, maternal anxiety, uterine
contractions, and supporting biomarkers
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that initiate pain, uterine contractions, and
anxiety have not been widely conducted.
These limitations require broader develop-
ment regarding the role of AKAR in over-
coming childbirth problems. In previous
research, a significant value (p<0.001) was
reported for AKAR in reducing labor pain
and shortening the duration of labor in the
active phase of the first stage compared to
body acupuncture. Based on the identifi-
cation of the problems above, the aim of the
research is whether there is effectiveness of
auricular acupuncture on Interleuikin-6 le-
vels and length of labor in the active phase
of the first stage.

SUBJECTS AND METHOD

1. Study Design

This research is true experimental with a
pretest-posttest control group design.

2. Population and Sample

The study population was all 43 primigra-
vida mothers who were expected to give
birth between May and July 2023. The
research sample was part of the first stage of
labor during the primigravida active phase.
The selection of research subjects was carri-
ed out by consecutive sampling. Subjects
who met the inclusion criteria were rando-
mized, and divided into two groups, namely
the AKAR intervention group and the deep
breathing relaxation control group.

3. Study Variables

The research variables used consisted of the
independent variable, namely auricular acu-
puncture, the intermediate variable inter-
leukin-6 (IL-6) levels, and the dependent
variable length of labor.

4. Operational Definition of Variables
Auricular acupuncture was the action of
inserting a 0.25 cun needle 1.3 mm deep into
the right earlobe and triangular fossa.
Interleukin-6 (IL6) levels was interleu-
kin levels obtained in the blood/ serum of
postpartum mothers.
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Length of delivery was the time needed
by primigravida mothers in labor from the
opening of 4 cm to 10 cm.

5. Study Instruments

The instrument uses laboratory tests that
are carried out, the research site only has a
simple laboratory room and does not have a
deep freezer - 80°C, so the biomarker test is
carried out in the laboratory. Assessment of
the length of labor using a partograph.

6. Data analysis

The data analysis used is Excel and with the
help of the SPSS program. The difference
between the experimental and control
groups was tested using the Mann Whitney
test, Wilcoxon Signed Rank Test, and
Independent Sample test.

7. Research Ethics

Study ethics issues including informed
consent, anonymity, and confidentiality are
carefully handled throughout the study
process. The study ethics approval letter was
obtained from the study ethics committee of
the Fakultas Sains dan Kesehatan UNIPA
Surabaya Ethical Approval No. 108/KEPK,
dated 5 June 2023.

RESULTS

1. Sample Characteristics

The data in Table 1 shows that the average
age of research subjects in the AKAR group
is slightly older, namely 24.05 (SD= 2.59)
years compared to the RND group, namely
23.53 (SD= 3.03) years. The statistical test
results showed that the difference was not
significant (p= 0.370). Most of the research
subjects had high school education levels.
The statistical test results showed that the
difference was not significant (p= 0.540).
The most common type of work is a house-
wife (IRT), statistical test results show that
this difference is not significant (p= 0.400).
The mean gestational age in the AKAR group
was slightly older, namely 38.36 (SD= 0.95)
weeks compared to the RND group, which
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was 38.08 (SD= 0.82) months. The statis-
tical test results showed that the difference

was not significant (p= 0.500).

Table 1. Characteristics sample data continue

Characteristics Auricular Acupuncture Deep Breath Relaxation
Mean SD Min. Max. Mean SD Min. Max.
Age 24.05 2.59 18 30 23.35 3.03 18 32
Gestational Age 38.36 0.95 37 40 38.08 0.82 37 40
Table 2. Characteristics sample data categorical
Auricular Deep Breath Relaxation P
Characteristics Acupuncture (n= 21) n=20
n n %
Education
Junior high school 3 14.29 4 20 0.540
Senior high school 16 76.19 13 65
Diploma 2 9.52 3 15
Employment
Housewife 16 76.19 16 80 0.400
Self-employed 1 4.76 2 10

2, Bivariate Analysis
Auricular Acupuncture on Interleu-
kin-6 (IL-6)
Before intervention, there was no difference
level of interleukin-6 in the intervention
(Mean= 157.67 pg/mL; SD 51.58) and
control group (Mean= 155.65 pg/mL; SD=
50.07), with p= 0.900.

After intervention, there was no
difference of interleukin-6 levels between

intervention group (Mean= 187.24 SD=
41.65) and control group (Mean= 181.30;
SD= 56.86), with p= 0.176.

Auricular Acupuncture on Active
Phase of Labor Duration

After intervention, there was no difference
of labor duration between intervention
group (Mean= 365.40 minutes; SD= 65.60)
and control group (Mean= 407.06 minutes;
SD= 77.27), with p= 0.473.

Table 3. Effectiveness of Auricular Acupuncture on Interleukin-6 Levels in the
Primigravida Mothers during Active Phase of Labor

Group Mean SD P
Pre-test
Intervention 157.67 51.58 0.900
Control 155.65 50.07
Post-test
Intervention 187.24 41.65 0.176
Control 181.30 56.86

Table 4. Effectiveness of Auricular Acupuncture on Duration of Labor

Labor duration

Group Normal

Prolonged >360

Mean SD P

< 360 menit Total
Intervention 12 (57%) 9(33%) 21 (100%) 365.40 6560 0.473
Control 9 (45%) 11 (55%) 20 (100%) 407.06 77.27
DISCUSSION 18-30 years, where the mean age of the

The age of the research subjects ranged from

www.thejmch.com

AKAR group was slightly older than the
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RND group, but this difference was not
significant (p= 0.370). This shows that the
majority of research subjects are in the
reproductive age group and are physiolo-
gically strong enough to withstand labor
pain and menstruation. Mothers who are of
productive age (20-35 years) have energy
when menstruating.

A mother's age at birth can have im-
portant implications for her pregnancy and
birth experience. Although the majority of
mothers have normal pregnancies and
healthy babies regardless of age, younger
mothers (under 20 years of age) and older
mothers over 40 years of age have an
increased risk of complications and adverse
pregnancy outcomes (Cunningham et al.,
2014).

Although mother teenagers are 1.1
times more likely to experience spontaneous
labor (without intervention) 63% compared
to 59% of mothers aged 20—24 years, young
pregnant women are at risk of experiencing
premature birth 1.2 times greater than those
of mothers aged 20—24 years, namely born
at or before 36 weeks of gestation (11.0%
compared to 8.9%). (Australian Institute of
Health and Welfare, 2018) Mothers aged
over 40 years have a 1.36 risk of premature
birth, a risk of 2. 36 times of hypertensive
disorders of pregnancy, 1.71 times risk of
developing gestational diabetes mellitus,
1.99 times risk of delivery by Caesarean
section, and 1.29 times risk of pregnancy
with abnormal fetal presentation (Londero
et al., 2019).

In this study, more than half of the
58.53% of mothers who gave birth expe-
rienced anxiety (>50), the results of the one-
way ANOVA test p= 0.360, meaning that the
level of anxiety in both groups was homoge-
neous, so the results of IL-6 levels were not
influenced by anxiety. Anxiety is a common
symptom faced by mothers giving birth
which is related to a lack of information
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about pregnancy and childbirth during preg-
nancy checks or is caused by mothers who
are giving birth for the first time. The anxiety
experienced by mothers is related to post-
natal depression, premature birth, cesarean
delivery, and difficulties in raising children
(Mohebi et al., 2018), but if anxiety is not
controlled it will disrupt the birth process
because it increases stress hormones. In-
creased maternal catecholamine production
due to anxiety reduces the strength, durati-
on, and coordination of uterine contractions
and consequently increases the duration of
labor (Mohebi et al., 2018).

The level of pain in both groups was
homogeneous so increasing IL-6 levels in
research subjects was not influenced by
labor pain. Labor pain is a feeling of pain due
to uterine contractions and is accepted as
part of the birthing process. Pain can be
subjective and influenced by many factors,
for example, uterine contractions, cervical
dilation, and parity. Women respond to la-
bor pain uniquely and differently, depen-
ding on the level or severity of labor pain,
experience, coping strategies, motivation to
endure the pain and culture.

The first experience of labor pain was
found to be very severe in primiparous wo-
men. Stronger stimulation of pelvic and cer-
vical nociceptors by the fetal head causes
greater pain in primiparous women. Severe
labor pain has a bad impact on the mother
and fetus. Severe pain during labor is repor-
ted to disrupt maternal autonomic function
and cause the release of catecholamines, re-
sulting in abnormal labor and fetal distress,
obstruction of uterine activity, abnormal
uterine contractions, prolonged labor, and
increased risk of intrapartum problems
(Desmawati et al., 2021).

There was a difference in IL-6 levels
before and after AKAR treatment, but there
was no significant difference in IL-6 levels
between the two groups. The results of this
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study are in line with previous research,
namely that Regiosacral Counter-Pressure
(CPR) therapy did not significantly reduce
IL-6 and prostaglandin hormone levels in
mothers experiencing uterine contractions,
meaning that there was no increase in IL-6
levels before (Mean= 185.159; SD= 3.76)
pg/ml and after (Mean= 180.782; SD=
22.05) pg/ml CPD, so it is concluded that
the action of reducing pain with CPR acts to
influence uterine contractions and does not
interfere with the labor process (Rejeki et
al., 2021) Interleukin-6 (IL-6) is a pro-
inflammatory cytokine that is The main me-
diator of the body's response to inflamma-
tion and infection. Interleukin-6 is produced
by various types of cells, such as T cells, B
cells, macrophages, fibroblasts, keratinocy-
tes, endothelial cells, mesangial cells, adipo-
cytes, and some tumor cells. Interleukin-6
stimulates the placenta to produce cortico-
tropin-releasing hormone (CRH) so that it
can increase cortisol. High levels of CRH
modulate myometrial contractions, while
increased cortisol stimulates prostaglandin
synthesis resulting in myometrial contracti-
lity which can result in the start of labor
(Cunningham et al., 2014).

The level of pain in both groups was
homogeneous so increasing IL-6 levels in
research subjects was not influenced by
labor pain. Labor pain is a feeling of pain due
to uterine contractions and is accepted as
part of the birthing process. Pain can be
subjective and influenced by many factors,
for example, uterine contractions, cervical
dilation, and parity. Women respond to la-
bor pain uniquely and differently, depen-
ding on the level or severity of labor pain,
experience, coping strategies, motivation to
endure the pain and culture. The first
experience of labor pain was found to be
very severe in primiparous women. Stronger
stimulation of pelvic and cervical nocicep-
tors by the fetal head causes greater pain in

www.thejmch.com

primiparous women. Severe labor pain has a
bad impact on the mother and fetus. Severe
pain during labor is reported to disrupt
maternal autonomic function and cause the
release of catecholamines, resulting in ab-
normal labor and fetal distress, obstruction
of uterine activity, abnormal uterine con-
tractions, prolonged labor, and increased
risk of intrapartum problems (Desmawati et
al., 2021).

There was a difference in IL-6 levels
before and after AKAR treatment, but there
was no significant difference in IL-6 levels
between the two groups. The results of this
study are in line with previous research,
namely that Regiosacral Counter-Pressure
(CPR) therapy did not significantly reduce
IL-6 and prostaglandin hormone levels in
mothers experiencing uterine contractions,
meaning that there was no increase in IL-6
levels before (Mean= 185.159; 3.76) pg /ml
and after (Mean= 180.782; SD= 22.05)
pg/ml CPD, so it is concluded that the action
of reducing pain with CPR acts to influence
uterine contractions and does not interfere
with the labor process (Rejeki et al., 2021).

Interleukin-6 (IL-6) is a pro-infla-
mmatory cytokine that is the main mediator
of the body's response to inflammation and
infection. Interleukin-6 is produced by va-
rious types of cells, such as T cells, B cells,
macrophages, fibroblasts, keratinocytes, en-
dothelial cells, mesangial cells, adipocytes,
and some tumor cells. Interleukin-6 stimu-
lates the placenta to produce corticotropin-
releasing hormone (CRH) so that it can in-
crease cortisol. High levels of CRH modulate
myometrial contractions, while increased
cortisol stimulates prostaglandin synthesis
resulting in myometrial contractility which
can result in the start of labor (Cunningham
et al., 2014)

The normal value of IL-6 in mothers
has different values such as during pregnan-
cy and childbirth. At this stage of pregnancy,
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pregnancy can be considered as an infla-
mmatory process caused by the embryo in
the endometrium. As pregnancy progresses,
the inflammation caused by the embryo gra-
dually becomes stronger, leading to increas-
ed levels of IL-6 in pregnant women. Re-
search by Fu et al. (2020) reported that IL-6
levels in pregnancy varied each semester.
IL-6 levels in healthy pregnant women are
<4.19 pg/ml, first trimester <3.52 pg/ml,
second and third semesters <4.40 pg/ml.
This is also confirmed by the results of the
study which showed a significant difference
in serum IL-6 levels between the first and
second trimesters, first and third trimesters
(p = 0.003) and there was no significant
difference in serum IL-6 between the second
and third trimesters (Fu et al., 2020).

In labor IL-1b, IL-6, and IL-8 are bio-
markers that stimulate uterine contractions.
IL-1b increases just before delivery then
returns to pregnant levels, whereas IL-6 and
IL-8 increase early in labor and exceed preg-
nancy levels until the third day postpartum
(Hebisch et al., 2004) The role of IL-6 in the
development of labor is to stimulate the
production of prostaglandins and oxytocin,
which facilitate cervical ripening and induce
uterine contractions. IL-6 has been shown to
stimulate the production of prostaglandins
by decidual cells and the chorioamniotic
membrane, the main source of intrauterine
prostaglandins (Viloti¢ et al., 2022) Increas-
ed IL-6 initiates prostaglandins and oxyto-
cin, so that uterine contractions become
stronger, and the labor process becomes
shorter. In research conducted, AKAR treat-
ment could increase IL-6 levels significantly
(p= 0.006) with an average increase of 2.957
pg/ml. Changes in mean IL-6 levels were
manifested by 90% of research subjects
experiencing increased IL-6 levels. Based on
the results of this analysis, it can be con-
cluded that AKAR treatment increases IL-6
levels. These results are in line with previous
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research where AKAR treatment increased
PGF2a levels although not significantly
(p=0.764) with an average increase of 2.29
pg/ml. When compared with RND, this
difference is significant (p=0.002) (Setia-
wandari et al., 2022).

Root treatment of the uterine point
and prostaglandin point stimulates the
posterior pituitary to secrete the hormone
oxytocin. The direct action of oxytocin on
the myometrium produces regular and
effective contractions, while the indirect
action of oxytocin on the decidua basalis
increases the production of PGE1 and
PGF2a. PGE1 and PGF2a help oxytocin bind
to its receptors. Increased levels of PGF2a
and the hormone oxytocin cause increased
activity of the uterus and pain-stimulating
terminal nerve fibers. An increase in IL-6
will increase the hormone prostaglandin so
that the hormone oxytocin also increases.
Increased oxytocin affects uterine contra-
ctions. Adequate uterine contractions make
the labor process run smoothly.

The mean duration of labor in the
AKAR group was shorter than in the RND
group, but this difference was not signi-
ficant. The results of this study are in line
with previous research, where auricular acu-
puncture treatment shortened the length of
labor in the active phase of the first stage of
labor (Mean= 440.3; SD= 72.94) when com-
pared with the deep breathing relaxation
group (Mean= 517.6; SD= 101.00) and there
was a very significant difference (p= 0.004),
so it was concluded that ROOT Uterine point
was effective in shortening the length of
labor by increasing PGF2a levels (Setiawan-
dari et al., 2022). The results of previous
research, namely measuring serum IL-8,
PGF2qa, and (-endorphin levels in women
giving birth with and without acupuncture.
Acupuncture significantly reduced the du-
ration of labor (p=<0.001), but serum levels
of IL-8, PGF2q, and B-endorphin were not
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significantly different in the two groups (p=
0.700) so it was concluded that acupuncture
did not affect serum levels of IL-8, PGF2q,
and B-endorphin, but was effective in
reducing the duration of labor.

These results are not in line with
research by Valiani (2018) which reported
that auriculotherapy shortened the first
stage of labor (p= 0.008) and the second
stage (p= 0.001) compared to the control
group. The average duration of the first sta-
ge is reduced by 23 minutes and the second
stage is reduced by 20 minutes (Valiani et
al., 2018) This ear acupuncture method
produces a decrease in adrenaline and nor-
adrenaline, and an increase in endorphins
which make uterine contractions regular,
thus effectively shortening the duration of
labor. Another study reported that the leng-
th of the active phase was significantly lower
in auriculotherapy than in the control group
(Mean= 176.2; SD= 1 minute vs. Mean=
342.8; SD= 87.2 minutes, p<0.001) (Abedi
et al., 2017) Auriculotherapy has an effect on
increasing endorphins, which may be the
cause of increased oxytocin from the poste-
rior pituitary, leading to this outcome and
shortening the length of the labor stage.
These results are also in line with research
by Alimoradi et al. (2020) where the dura-
tion of the active phase of labor in the ear
acupressure group was significantly shorter
than in the body acupressure group and the
control group (p<0.001) (Alimoradi et al.,
2020).

The duration of the first stage of labor
in the active phase in primigravidas gene-
rally lasts g hours, from 4 cm dilated to 10
cm dilated, with an average speed of 1 cm per
hour (JNKR, 2017; WHO, 2020). Uterine
root and Prostaglandin treatment stimulates
the posterior pituitary produces the hor-
mone oxytocin. The increase in the hormone
oxytocin makes uterine contractions stro-
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nger, this is proven by 57% of mothers expe-
riencing a shorter labor duration (<360
minutes). Contractions that become progre-
ssively stronger cause the cervix to stretch so
that the baby is pushed into the birth canal.
This creates positive feedback where the
stretching of the cervix due to the pushing of
the baby stimulates the uterus to contract
more strongly in the next cycle. As con-
tractions increase, the cervix continues to
stretch causing the baby to be expelled. The
frequency of contractions increases as labor
progresses, accompanied by an increase in
intensity, and can cause uterine spasms if
not balanced with rhythmic relaxation.
Uterine spasms will result in cessation of
blood flow through the placenta, which can
cause fetal death (Cunningham, 2014). In
this study, the average length of labor in the
first active phase of labor in the AKAR group
was (Mean= 365.40; SD= 65.60), meaning
that no research subjects experienced
precipitate labor due to AKAR treatment.
So, AKAR can be used as a non-pharmaco-
logical alternative to overcome the problem
of length of labor in the first stage.
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