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Abstract. Pregnant women are a high-risk group because they experience physical
and psychological changes, one of which is often complaints of lower back pain (LBP)
in the third trimester. This can be due to changes in positioning, walking too often,
using high heels, or lifting heavy weights. Effleurage massage is a complementary
therapy to reduce LBP. The combination with lavender essential oil aromatherapy may
reduce LPB more optimally. The purpose of this study was to identify the impact of a
combination of effleurage massage with lavender essential oil aromatherapy on LBP
in pregnant women. The research used a quasi-experimental pretest-posttest design
with a control group. The sample consisted of 16 third-trimester pregnant women
for each group (intervention and control), recruited through the purposive sampling.
This research was conducted in the area of the Padangsari Health Center, Semarang
City in February-March 2021. The Numerical Rating Scale (NRS) of pain was used.
The intervention provided was a combination of effleurage massage with lavender
essential oil aromatherapy four times a month for 15-20 minutes per session. Data were
analyzed using the Wilcoxon test and independent t test. The results showed that the
combination of effleurage massage with lavender essential oil aromatherapy led to a
significant decrease in LBP in pregnant women (p < 0.001). This therapy can be carried
out by the family as needed because it is easy, does not cause side effects, and basic
ingredients are available in the market. Nurses can accompany pregnant women and
their families in the non-pharmacological management of LBP integrated with maternal
health programs in primary health care facilities.

Keywords: aromatherapy lavender essential oil, effleurage massage, lower back pain,
pregnant women

1. Introduction
During pregnancy, a pregnant woman experiences physical and psychological changes,
especially during the third trimester of pregnancy such as insomnia, lower back pain
(LBP), urinary disorders, pressure and discomfort in the perineum, low back pain (LBP),
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varicose veins, constipation, leg cramps, easy fatigue and swelling of the legs. However,
the changes that are most often complained of by pregnant women are low back
pain (LBP) [1]. [2] explain the causes of back pain, namely bending too much and too
long, walking too often, wearing high heels, lifting too heavy. So that the back muscles
experience stretching, improper body mechanics, and incorrect sitting, standing, and
walking positions [2]. Pain symptoms during the third trimester of pregnancy arise due
to an increase in the production of the hormone relaxin. This hormone causes the joints
of the pelvic bones (pubic symphysis, sacroiliac, and sacrococcygeal) to stretch which
serves to facilitate the delivery process. Back and thigh muscle tension causes pain [3].
Back pain during pregnancy varies widely, around 35-60%. As many as 47-60%
of pregnant women experience low back pain at 5-7 months of pregnancy [4]. The
prevalence rate of low back pain in pregnant women is high as 50% occurs in Europe,
Australia, China, America, Taiwan, Africa, and Nigeria [5]. [6] reported the incidence of
low back pain in pregnant women in Indonesia reached 60-80%. The prevalence of
low back pain in pregnant women reaches 40% in Central Java. [6] also explained that
during January – September 2014 there were 202 of 325 pregnant women experiencing
low back pain. [7] reported that there were 5,283,165 pregnant women in Indonesia,
585,566 pregnant women in Central Java Province, and 52,262 pregnant women in
Semarang City. Nearly 70% of pregnant women experience low back pain. Based on
a preliminary study at the Padangsari Health Center in November - December 2019, it
was found that almost 90% of pregnant women experienced low back pain.
Back pain during the third trimester of pregnancy if not treated immediately can cause
long-term back pain. Increased post-partum back pain can cause chronic pain that is
difficult to cure [8]. So that it has an impact on physical activity disorders, discomfort, and
difficulty sleeping so that the quality of life of pregnant women decreases [9]. Several
interventions can be done by pregnant women to reduce pain, namely reducing too
heavy activity, getting enough rest, sitting in a chair that can support the back, putting
a small pillow on the back, avoiding too much-bending position, avoiding wearing high
heels, sports, giving aromatherapy and massage [10].
The aroma of lavender can be used as an aromatherapy option. [11] reported that there
were differences in pain scales before and after giving lavender oil blend essential
aromatherapy to post-cesarean mothers. [12] also explains that lavender steam aromatherapy is effective in lowering blood pressure in hypertensive clients. Lavender
aromatherapy can reduce anxiety [13]. There are other non-pharmacological pain management, namely massage. Massage effleurage is a method of massage using both
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palms by applying gentle pressure over the surface of the body with repeated circular
movements [14].
This technique improves blood circulation, reduces pain, provides a relaxing effect,
and warms the abdominal muscles. This technique is easy to do, safe, inexpensive,
has no side effects, and can be done alone or with the help of others [15]. [16] stated
that massage effleurage and breath relaxation in reducing back pain in third-trimester
pregnant women. When the massage process and pain take place simultaneously, the
pressure generated from the message will reach the brain faster than the pain, so
that the massage stimulation can affect the pain response. The study aims to analyze
the effectiveness of the combination of massage effleurage with lavender essential oil
aromatherapy on the level of low back pain scale in third-trimester pregnant women.

2. Methods
This study used a quasi-experimental pre-test and post-test design with a control group.
The research was conducted in February-March 2020 in the Padangsari Health Center
working area. The independent variable is the combination of massage effleurage with
lavender essential oil aromatherapy. The dependent variable is the scale of low back
pain in pregnant women. The study population was the third-trimester pregnant women
with low back pain in the Padangsari Health Center working area, as many as 50
pregnant women. The number of research samples was 16 pregnant women for each
intervention and control group through the purposive sampling technique. The inclusion
criteria were the third-trimester pregnant women with low back pain on a pain scale of
4-7 (moderate pain) and were in the working area of the Padangsari Health Center. The
exclusion criteria were having complications during pregnancy.
Researchers provided a combination intervention of massage effleurage with lavender essential oil aromatherapy as much as 3-10 ml for 15-20 minutes when pain complaints appeared four times in one month. The research instrument used was the Numerical Rating Scale (NRS) measured before and after the intervention. Data analysis used
the Wilcoxon test to identify differences in the pre-test and post-test in each group and
an independent t-test to identify the effect of the intervention on reducing the low back
pain scale. This research has passed the ethical test from the Research Ethics Committee
of Faculty of Medicine Sultan Agung Islamic University (No. 047/I/2020/Komisi Bioetik).

3. Results
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Table 1: Characteristics of pregnant women by age, education, parity, and employment status (n = 32)
Variable

Intervention
f

Control

%

f

%

Age 20-35 years old 16 0
>35 years old

100 0

14 2

87.7 12.4

Educational
0 0 11 5
background
Elementary school
Junior high school
Senior high school
University

0 0 68.8 1 0 12 3
31.3

6.3
0
75.0 18.8

Parity Primigravida 10 6
Multigravida

62.5 37.5 10 6

62.5 37.5

Working status No 16 0
Yes

100 0

16 0

100 0

Total

100

16

100

16

Table 2: Description of the low back pain scale before and after the intervention in the intervention and
control groups
Group

Mean

Median

SD

Min

Max

Intervention Pre-test Post-test

6.13
2.00

6.00
2.00

0.719
0.894

51

73

Control Pre-test Post-test

5.75
5.19

6.00
5.00

0.856
0.655

44

76

3.1. Characteristics of pregnant women
Based on table 1, it can be seen that the researchers grouped the age of the respondents
into 2 groups. From the table, it can be seen that most of the respondents are aged 2035 years, namely 16 respondents or 100%. Most of the pregnant women’s educational
background was senior high school as many as 11 pregnant women (68.8%) in the
intervention group and 12 pregnant women (75%) in the control group. Most pregnant
women have parity status were primigravida both in intervention and control group as
many as 10 pregnant women (62.5%). All of the pregnant women both in intervention
and control group were not working or as a housewife.
Description of the low back pain scale before and after the intervention in the
intervention and control groups
Based on table 2, the mean pain scale in the intervention group before the intervention was 6.13 (SD = 0.719 ), and after the intervention was 2.00 (SD = 0.894). The mean
pain scale in the control group before the intervention was 5.75 (SD = 0.856) and after
the intervention was 5.19 (SD = 0.655).
Differences in low back pain scale before and after intervention in the intervention
and control groups
DOI 10.18502/kls.v7i2.10321
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Table 3: Differences in low back pain scale before and after intervention in the intervention and control
groups
Group

Mean

SD

MD

p-value

Intervention 6.13 2.00 0.719
Pre-test Post0.894
test

4.13

0.000

Kontrol Pre- 5.75 5.19 0.856
test Post-test
0.655

0.56

0.007

Table 4: The effect of the combination of massage effleurage with lavender essential oil aromatherapy on
the low back pain scale in third-trimester pregnant women
Group

Mean

SD

MD

p-value

Intervention 6.13 2.00 0.719
Pre-test Post0.894
test

4.13

0.000

Kontrol Pre- 5.75 5.19 0.856
test Post-test
0.655

0.56

Based on table 3, there is a significant difference in pain scale before and after the
intervention in the intervention group with p = 0.000 (p <0.05) and in the control group
with p = 0.007 (p <0.05).
The effect of the combination of massage effleurage with lavender essential oil
aromatherapy on the low back pain scale in third-trimester pregnant women
Based on table 4, there is a significant effect of the combination of effleurage massage
with lavender essential oil aromatherapy on reducing low back pain scale in thirdtrimester pregnant women with p-value = 0.000 (p <0.05).

4. Discussion
4.1. Characteristics of pregnant women based on age, education,
parity, and occupation
The average age of pregnant women is 29 years, the youngest age is 23 years and
the oldest age is 42 years. [17] states that the average age of pregnant women is
included in the safe pregnancy and delivery age group, which is 20-35 years. This age
is the productive age for women to produce offspring, namely 14-45 years. At this age,
the female uterus can produce ovaries and reproduce [18]. [19] stated that the age of
pregnancy and childbirth is 20-30 years. Pregnant women aged less than 20 years are
at high risk because biologically and psychologically they are not ready to accept the
results of conception so that it is possible to have complaints that often occur. The age
DOI 10.18502/kls.v7i2.10321
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of pregnant women is more than 30 years poses a high risk because the reproductive
organs begin to experience a decline in function.
Based on the results of the study, all pregnant women became housewives. There
are so many household chores that must be done by pregnant women, which can
trigger lower back pain. The daily activities of housewives that are a quite dense trigger
fatigue in pregnant women, thereby increasing the perception of pain. Fatigue stimulates
sensory pain more intensively and decreases coping mechanisms [20]. [21] explained
that pregnant women when doing activities in the wrong sitting position for a long time
can cause the back muscles to become tense and can damage soft tissues. If this
situation continues, it can cause a herniated nucleus pulposus.
Parity is a condition of a mother who gives birth to a baby more than once [22].
Based on the results of the study, most of the pregnant women had primigravida parity
status. According to [23], the experience of pain that has been felt does not rule out
the possibility for these individuals to more easily accept pain in the future. However, a
person who experiences repeated pain experiences will make it easier to interpret the
sensation of pain. The more often the mother is pregnant and the older the gestational
age, the more often she feels pain due to the compression of the stretched nerve
muscles. Whereas in primigravida pregnant women have never experienced back pain
before, so they do not have experience stretching muscle tone during pregnancy [24]

4.2. Description of pain scale before and after intervention in the
intervention and control groups
In the intervention group, which was given a combination of massage effleurage with
lavender essential oil aromatherapy, the average pain scale before the intervention
was 6.13, and after the intervention was 2.00. Along with increasing gestational age,
pregnant women more often complain of lower back pain. Some of the causative factors
are changes in posture and the hormone relaxin that affects the ligaments [25]. This is
following [3], the greater maternal gestational age affects body posture to compensate
for the weight of the uterus. Pregnant women balance the body by pulling the shoulders
back. This occurs because the abdomen is enlarged so that the spine is curved inwards
excessively. In addition, changes in posture are usually accompanied by relaxation of
the sacroiliac joints which causes lower back pain.
Another factor is experience and activity [26]. Fatigue causes the perception of pain
to increase. Pain may subside after a period of sleep. [27] stated that strenuous physical
activity is associated with a high risk of low back pain during pregnancy. This statement
DOI 10.18502/kls.v7i2.10321
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is in line with the research of [28], pregnant women as housewives are more susceptible
to back pain due to heavy household work, especially primigravida pregnant women.
[29] also stated that there was a relationship between low back pain and the activity
level of pregnant women in the second and third trimesters.
Pain is also caused by previous pain experiences such as multigravida mothers.
Changes during pregnancy are not completely reversed after pregnancy and delivery such as the appearance of striae gravida. Similarly, abdominal muscle tone that
experiences stretching cannot return to its original state [16]. [30] stated that there
was a parity relationship with the incidence of back pain in third-trimester pregnant
women. The abdominal muscles of pregnant women can cause failure to support the
enlarged uterus so that the back arch gets deeper. In addition, pain is influenced by
psychological needs factors such as internal-external stressors and family support [3].
Pregnant women with excessive stress will release catecholamine hormones so they
are unable to eliminate fear. Arteries narrow because the pain is unbearable and blood
flow and oxygen are reduced [31]. [32] states that there is a relationship between work
and stress levels in pregnant women.
The role of the family, especially the husband, affects the psychological condition
of pregnant women who experience physical and psychological changes. Support can
provide comfort, calmness, increase self-confidence, and reduce medical procedures
for pregnant women. Psychologically, the presence and support of the closest people
will minimize pain [33]. Low back pain if not treated immediately harms the quality of life
of pregnant women [34]. Low back pain also has an impact on decreasing sleep quality
[35]. [36] explained that pregnant women who experience low back pain have poorer
sleep quality.

4.3. Differences in low back pain scale before and after intervention in the intervention and control groups
The combination of massage effleurage with lavender essential oil aromatherapy in the
intervention group had a stronger difference than the control group. [16] stated that
there was an effect of effleurage massage on reducing back pain in third-trimester
pregnant women. [37] stated that there was a significant difference in the intensity of
menstrual pain before and after being given effleurage massage in the intervention
group. [38] said effleurage massage has a positive impact such as providing relaxation
for the body, calming nerves, stress, headaches, and preventing insomnia. Massage
effleurage stimulates the central nervous system, provides warmth to the body, improves
DOI 10.18502/kls.v7i2.10321
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blood circulation and lymph flow, removes toxins, and improves skin. [39] explained that
pregnant women who receive regular massage will experience a decrease in anxiety,
back pain, and sleep better, minimize complications during childbirth, and reduce levels
of stress-causing hormones.
[40] explained that pain fibers that carry painful stimuli to the brain are slower than
the broad tactile fibers and the sensation runs faster. If touch and pain are stimulated
simultaneously, the touch sensation travels to the brain so that the cerebral cortex
cannot receive pain signals and the intensity of pain can be reduced. [41] stated that
there was an effect of giving effleurage massage and warm compresses to reduce
back pain in third-trimester pregnant women. This study uses lavender essential oil
aromatherapy for massage. Massage techniques using aromatherapy are useful for
reducing pain, reducing tension, and improving blood circulation. Oil molecules are
believed to be able to absorb into the bloodstream during the massage and spread
evenly through the nervous system [42].
[38] said that aromatherapy can stabilize emotions and relieve symptoms of illness.
Essential oils in aromatherapy are efficacious for reducing stress, reducing nausea,
vomiting, improving blood circulation, relieving pain, reducing swelling, removing toxic
substances, treating viral or bacterial infections, burns, high blood pressure, respiratory
disorders, insomnia, digestive disorders, and diseases other. Aromatherapy will stimulate the thalamus to release encephalin which functions as a natural pain reliever. [11]
stated that there was an effect of lavender oil blend essential aromatherapy on reducing
pain in post-cesarean section mothers. [43] explained that there was an effect of the
combination of P6 point acupressure and ginger aromatherapy on nausea and vomiting
in post-chemotherapy cancer patients.
[13] explained that aromatherapy is a volatile oil molecule when carried by air to the
roof of the nose where soft cilia emerge from the receptor cells. When the molecule
attaches to the cilia, electrochemical messages are sent via smell to the limbic system.
This stimulates memory and emotional responses. The hypothalamus acts as a relay and
regulation, generating messages to the brain and other parts of the body. The received
message is then converted into action in the form of the release of electrochemical
compounds that cause euphoria, relaxation, or sedation. The limbic cortex is used for
the emotional expression of the system. [44] explained that the combination therapy
of music with aromatherapy is effective in reducing anxiety, stabilizing diastolic blood
pressure and heart rate.
[45] stated that ginger aromatherapy can be used as an alternative medicine to reduce
nausea and vomiting after chemotherapy. [13] explain the advantages of aromatherapy
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based on its type such as rosemary will increase alertness and improve memory. The
scent of lemon induces a calm feeling and reduces nausea and vomiting during pregnancy. The aroma of lavender essential oil reduces pain and peppermint aromatherapy
will reduce nausea, vomiting during pregnancy [46].
[47] showed massage with lavender essential oil was effective in relieving pain and
changing functional status. [48] explained that massage with lavender oil can significantly reduce pain and increase spinal mobility [49]. This happens because lavender
aromatherapy massage is useful in symptomatic management such as infantile colic,
dysmenorrhea, labor-induced pain, low back pain, acts as a sedative compound, and
is anti-nociceptive [50]. Immunologically, aromatherapy also increases lymphocytes in
peripheral blood vessels and increases CD8 and CD16 which play a role in the immune
system. The content of lineal, acetate, and linalool contained in lavender essential oil
when inhaled can increase alpha waves in the brain to create a sense of relaxation.

4.4. The effectiveness of the combination of effleurage massage
with lavender essential oil aromatherapy in reducing low back
pain scale in pregnant women
[51] states that effleurage massage is effective in reducing lower back pain in the third
trimester of pregnant women because the touch given can cause a sense of comfort,
relaxation, and provide a pleasant sensation so that it can stimulate the nucleus in
the brain to inhibit the process of pain impulse travel. [52] explains that the effleurage
technique is effective for reducing back pain in the second and third trimesters of
pregnancy. This happens because effleurage massage provides tactile stimulation by
producing messages that are sent through the A-delta nerve fibers so that painful stimuli
cannot be transmitted to the cerebral cortex. [53] also stated that effleurage massage
using rose aromatherapy oil was effective in reducing dysmenorrhea pain. Hypoxia in
the tissue will decrease because oxygen levels in the tissue automatically increase and
pain decreases. In addition, it can improve blood circulation, reduce stress and muscle
stiffness. The release of endorphins can reduce the sensation of pain.
[54] explain the mechanism of reducing pain intensity by giving effleurage massage
using aromatherapy involving two procedures, namely aromatherapy triggering the
limbic system which plays a role in reducing pain, and effleurage massage using
essential oils can improve blood circulation and reduce spasms that cause pain. The
effects of lavender aromatherapy are analgesic and antispasmodic. Aromatherapy oils
are not only inhaled through the sense of smell but are also absorbed through the
DOI 10.18502/kls.v7i2.10321
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skin and then enter the tissues and circulatory system. The oil is channeled to the
part of the organ that requires treatment so that the pain is reduced. [55] stated that
at a physiological level, this intervention was able to increase endorphins, stimulate
nerves thereby reducing pain, increasing blood flow, and tissue oxygenation. The use
of lavender oil which is an analgesic can reduce pain, control labor pain, and lower back
pain because it contains a lavender linalyl acetate component which functions to relax
smooth muscles [56] .
[57] explains that effleurage massage using essential oils plays a role in the social relationship component, namely by utilizing Social Gestures. Massage effleurage provides
touch as a physical cue to increase the awareness of health workers in understanding
the conditions being faced by clients. Touch provides peace so that it becomes the
foundation in creating a sense of security. Clients will feel that they are getting attention
through direct touch which will build closeness and deep interaction with clients.
Massage effleurage with lavender essential oil aromatherapy can bridge two-way social
relationships between health workers and clients through several components, namely
positive eye contact, friendly facial expressions, rhythmic vocalizations, voice intonation,
relaxing, and body movements.
[58] explained that massage touch can stimulate cutaneous mechanoreceptors and
provide information on the largest pain nerve fibers in the spine to block the painful
area. The pleasant sensation stimulates the nucleus in the brain to decrease spinal
nerve activity and helps release endogenous opioids as inhibitors of pain response
neurotransmitters in the brain so that the intensity of pain to the center is inhibited. [57]
explains that effleurage massage plays a role in maintaining homeostasis against excessive sympathetic work by regulating the autonomic nervous system against baroreceptor reflexes. When blood pressure increases, impulses travel through baroreceptor afferent fibers resulting in relaxation of vascular smooth muscle, heart rate, and decreased
myocardial contractility so that heart volume decreases. Blood flow to all body tissues
can restore the body to a normal state of health, growth, and restoration.
Determination of the dose of lavender essential oil is effective in reducing the level
of low back pain felt by pregnant women in the third trimester. [59] used 2 drops of
lavender essential oil mixed with 1 ml of olive oil and carried out for 10 minutes then
repeated for 10 minutes after the first 6 hours of massage. [60] used 2 drops of lavender
aromatherapy, 1 drop of clary sage, 1 drop of rose, and 5 ccs of almond then massaged
on the stomach. The results showed that dysmenorrhea was significantly reduced. [61]
explained that the dose used must be considered to minimize irritation to the skin and
ask for a history of allergies to lavender oil so as not to cause damage to the skin.
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The use of essential oils is diluted at a concentration of 1.5% - 3.0% in the base oil.
Meanwhile, if in contact with the facial area, the dilution should be increased to 0.2% 1.5% to prevent adverse reactions on sensitive facial skin.
The dose of lavender essential oil used is 3 ml – 10 ml without being mixed with base
oil or diluent because the lavender essential oil used is specially made for massage so
it will not pose a risk of irritation to the skin and is carried out for 15-20 minutes. No
pregnant women reported any signs of allergy or irritation to lavender essential oil. The
results of the independent t-test that have been carried out even though the results
of the statistical significance values are the same are able to reduce the intensity of
the low back pain scale, but the results of the average difference after being given
treatment for each group are different. In the intervention group, after being given a
combination treatment of massage effleurage with lavender essential oil aromatherapy
for 4 times, the results showed that the average difference in the intensity of the pain
scale was greater, namely 4.13 compared to the control group, which was given the
same treatment once at the end of the study, which was 0.56. So it can be concluded
that the combination of effleurage massage with lavender essential oil aromatherapy
is effective in reducing the level of low back pain in third trimester pregnant women.
The limitation of this study is that the therapy is based on pain complaints and the
determination of the sample is not random.

5. Conclusion
The combination of effleurage massage with lavender essential oil aromatherapy is
effective in reducing low back pain scale in third-trimester pregnant women. This therapy
is a choice for non-pharmacological pain management. Decreased pain complaints are
expected to improve the quality of life of pregnant women because of the unique nature
of pregnant women so that they require different handling. Nursing higher education can
integrate complementary therapy materials in the educational curriculum. Health care
facilities can implement this therapy integrated with maternal health services. Future
research can identify other variables that can be changed through this therapy and
identify other complementary therapies that can reduce pain complaints in pregnant
women.
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