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ABSTRACT

Background: Sleep is a state of natural rest for the body that must be fulfilled every day. Sleep
patterns of each individual are always different depending on age, lifestyle, environment, activities
and health conditions. This study aims to analyze the primary study of the effectiveness of lavender
aromatherapy to improve sleep quality in pregnant women with a meta-analysis.

Subjects and Method: This study is a systematic review and meta-analysis with PICO as follows
Population: pregnant women, Intervention: Giving lavender aromatherapy, Comparison: No
aromatherapy given Outcome: Sleep quality. The articles used in this study were obtained from
three databases, namely: Google Scholar, Pubmed, Science Direct with a time span between 2015-
2022. The keywords used are “Lavender aromatherapy effect OR improving the quality of sleep
AND pregnant AND Randomized Controlled Trials”. The articles were provided in full text in
English and Indonesian, with a Randomized Controlled Trial study design and reporting on the
Mean and SD in a multivariate analysis. The selection of articles was done by using a prism flow
diagram. Articles were analyzed using the Review Manager 5.3 aplikasi application.

Results: A total of 9 randomized controlled trials originating from Iran and Indonesia were
selected for a systematic review and meta-analysis. The data collected showed the effectiveness of
aromatherapy on improving sleep quality in pregnant women was 0.38 times that of pregnant
women who were not given aromatherapy (SMD= 0.38; 95% CI= 0.38 to 0.55) and statistically
significant p=0.004.

Conclusion: Giving lavender aromatherapy can improve sleep quality in pregnant women.
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BACKGROUND 2022), 79% of pregnant women experience

Globally, the prevalence of insomnia which
is one of the sleep disorders in pregnant
women worldwide is 41.8%. The prevalence
of insomnia in pregnant women in Asia is
estimated at 48.2%, 57.1% in Africa, 24.1%
in America, and 25.1% in Europe. (WHO,

e-ISSN: 2549-0257

some form of sleep disturbance. Therefore,
72% of pregnant women will experience a
frequency of waking up more often at night
(National Sleep Foundation, 2017).

The quality of sleep for pregnant wo-
men is expected to reach 8-10 hours. During
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pregnancy, if the number of hours of sleep is
less than 6 hours, especially at night, the risk
is 4.5 times, allowing a cesarean delivery and
affecting the baby's birth weight less than
normal. While sleep quality is a condition
that a person undergoes so that he gets
freshness and fitness when he wakes up
from his sleep (Fenny and Supriatmo 2016).

The quantity and quality of sleep are
the two things that play the most roles in
fulfilling the interrelated needs of sleep. If a
person's sleep quantity is below normal, it
can be said that the quantity of that person
is lacking and the quality of sleep is poor,
and vice versa (Fenny and Supriatmo, 2016).

When the gestational age enters the
third trimester, more and more complaints
are felt by the mother, both psychological
and physical complaints. Complaints that
arise in this trimester are usually lower back
pain, heartburn, shortness of breath, anxiety
about pelvic pain, frequent urination, and
uncomfortable sleeping position. These
complaints certainly result in a decrease in
the quantity of sleep of pregnant women
(Ratna, 2021). Aromatherapy is one of the
interventions to overcome this problem.
Aromatherapy is a therapeutic treatment by
using fragrant smells. The scent of lavender
is one of the aromas used to treat sleep
disorders (Jamalzehi, 2017).

Several types of aromatherapy that can
be used for sleep disorders are langon kleri,
eucalyptus, geranium, and lavender flowers
because they can help a person to have
better sleep, because the aroma of essential
oils can help to ease the mind and relax
tense body muscles so that it can reduce
stress anxiety and pain that can disturb
sleep quality (National Academy Of
Sciences, 2015).

One way to overcome discomfort in
pregnant women is to provide lavender
aromatherapy which comes from the Latin
"lavera" which means refreshing. Lavender
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contains linool which has a sedative effect
(Kamalah, 2021). The aroma of lavender is
believed to provide a sedative, relaxing effect
for tense nerves and muscles after a tired
activity. With the effects caused by the la-
vender aroma, a person will be more relaxed
and comfortable during sleep so that the
quantity of sleep will also increase (Mahnaz
Keshavarz et al., 2015).

SUBJECTS AND METHOD

1. Study Design

This study was a systematic review and
meta-analysis with PICO as follows: Popula-
tion= pregnant women; Intervention= Givi-
ng lavender aromatherapy; Comparison=
No aromatherapy given; Outcome= Sleep
quality. The articles used in this study were
obtained from three databases, namely:
Google Scholar, Pubmed, Science Direct
with a time span between 2015-2022. The
keywords used were “Lavender aromathe-
rapy effect OR improving the quality of sleep
AND pregnant AND Randomized Controlled
Trials”. The articles were provided in full
text and they are in English and Indonesian
with a Randomized Controlled Trial study
design and reporting on the Mean and SD in
a multivariate analysis. Article selection was
done by using PRISMA flow diagram.
Articles were analyzed using the Review
Manager 5.3 application.

2. Inclusion Criteria

Full paper article with an experimental
study (Randomized Controlled Trial), analy-
sis with Mean SD to measure the estimated
effect, the study subject were pregnant
women, Intervention: Giving lavender aro-
matherapy, Comparison: No aroma therapy
given, Outcome: Sleep quality. The articles
used in this study were obtained from three
databases, namely: Google Scholar, Pub-
Med, Science Direct with a time span bet-
ween 2015-2022. The keywords used were
“Lavender aromatherapy effect OR impro-
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ving the quality of sleep AND pregnant AND
Randomized Controlled Trials”. The articles
were provided in full text in English and
Indonesian, with a Randomized Controlled
Trial study design and reporting on the
Mean and SD in a multivariate analysis. The
selection of articles was done by using PRIS-
MA flow diagram. Articles were analyzed
using the Review Manager 5.3 application.
3. Exclusion Criteria

Main articles published from the meta-ana-
lysis, articles published in languages other
than English and Indonesian, and articles
before 2015.

4. Operational Definition of Variable
Sleep quality is a measure where a person
can feel the ease in starting sleep, and can be
described by how long this person sleeps,
and complaints that are felt when he wakes
up.

Lavender aromatherapy is a treatment
that uses aromatherapy that comes from

-

[

lavender flowers, plants, flowers, and trees
which have a really good smell.

5. Instrument

Quality assessment in this study was carried
out using the Critical Appraisal Checklist for
Randomized Controlled Study published by
CEBM University of Oxford (2020).

6. Data Analysis

Articles were collected using PRISMA dia-
grams and analyzed using the Review Ma-
nager 5.3 application by calculating effect
sizes and heterogeneity to determine the
combined research model and form the final
results of the meta-analysis.

RESULTS

The article search process is carried out by
searching electronic databases through
Google Scholar, PubMed, Science Direct
and Springerlink. Article search results are
listed in the PRISMA diagram in Figure 1.
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4 I
Total issued (n= 48)
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o J
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Figure 1. PRISMA Flowchart
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Figure 2. Map of Research Locations

In the initial article search process, 160
articles were found, after the deletion pro-
cess of several duplicated articles in several
journals, the results obtained 78 articles and
30 of them were eligible for full text review.
The complete reasons that included into the
exclusion criteria are as follows:
a) Outcome from RCT are not sleep quality.
b) Study subjects are not pregnant women
c) The intervention given is not lavender
aromatherapy.
d) The article does not include the mean-
standard deviation value

A total of 9 RCT originating from Iran
and Indonesia were selected for a systematic
review and meta-analysis. The data collected
showed that the effectiveness of aromathe-
rapy on improving sleep quality in pregnant
women was 0.38 times higher than pregnant
women who were not given aromatherapy
(SMD= 0.38; 95% CI= 0.21 to 0.55) and it
was statistically significant p= 0.004. A total
of 9 articles that met the quality assessment
were included in the quantitative synthesis
using Meta-Analysis.
Study Quality Assessment
This assessment criteria consisted of twelve
criteria, with each measure given a score of 1
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= if you answer yes, 0 = if you answer no.

The following are the assessment criteria

from the Critical Appraisal Randomized

Controlled Trial (RCT) List published by

CASP (Critical Appraisal Skills Program) as

follows:

1) Does the research address clearly focused
statements/ problems?

2) Is the RCT research method appropriate
to answer the study question?

3) Are there enough subjects in the study to
establish that the findings do not occur by
chance?

4) Are subjects randomly allocated to the
experimental and control groups? If not,
could this be biased?

5) Are inclusion/exclusion criteria used?

6) Are the two groups comparable at the
start of the study?

7) Are objective and unbiased outcome
criteria used?

8) Are objective and validated measurement
methods used in measuring the results? If
not, are the results judged by someone
who does not know the group assignment
(ie was the assessment blinded)?

9) Is the effect size practically relevant?

10) How precise is the estimate of the effect?
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Is there a confidence interval? effect of combining the data. Data analysis
11) Could there be confounding factors that was carried out using Review Manager (Rev-

have not been taken into account? Man) 5.3 software released by the Cochrane
12) Are the results applicable to your study? Collaboration.

The next step is to calculate the overall

Table 1. Assessment of the quality of this study using the Critical Appraisal
Randomized Controller Trial (RCT) List published by CASP (Critical Appraisal
Skills Program) as follows:

No Primary Criteria Total
Study 1 2 3 4 5 6 7 8 9o 10 11 12
1 Lestarietal. )2 2 2 2 2 2 2 2 2 2 2 2 24
(2019)
2  Wurdiana )2 2 2 2 2 2 2 2 2 2 2 2 24
et al. (2020
3  Meihartarti 2 2 2 2 2 2 2 2 2 2 2 2 24
et al. (2020)
4  Fransiska 2 2 2 2 2 2 2 2 2 2 2 2 24
et al. (2020)
5 Amajerdi 2 2 2 2 2 2 2 2 2 2 2 2 24
et al. (2021)
6 Shinta et al. 2 2 2 2 2 2 2 2 2 2 2 2 24
(2020)
7 Mohammadi 2 2 2 2 2 2 2 2 2 2 2 2 24
et al. (2022)
8 Kianpour 2 2 2 2 2 2 2 2 2 2 2 2 24
et al. (2018)
9 Fattemeh 2 2 2 2 2 2 2 2 2 2 2 2 24
et al. (2015)
Description: 2= Yes; 1= Do not know; 0= No
Tidak diberi Aroma terapi  Diberi Aroma Terapi Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD  Total Mean SD  Total Weight IV, Random, 35% Ci IV, Random, 95% Ci
Shinta 2020 899 37 B 875 178 40 128%  008[0.36053 fl—
Mohammadi 2022 85 18 83 15 18 78% 0121058082 —
Kianpour 2018 102 28 2B 984 207 2 11% 014038066 e
Meihartarti 2020 %1 133 35 244 113 35 122% 018029085 g
Lestari 2019 802 1101 3 58 97 37 124%  021[0.25068) ——
Wurdiana 2020 89 22 2% 81 18 25 102%  03910.17,09] -
Fattemeh 2015 887 25 X% T8 17 2 10% 046100609 T
Fransisca 2020 894 168 A 7% 145 30 108%  061(007,1.44) P
Amajerdi 2021 23 28 3098 075 3B 1MT% 1.21[0.72, 1.70) ———
Total (95% CI) 269 281 100.0%  0.38[0.14, 0.62) B
Heterogenedty: Tau® = 0.07; Chi = 15.91, df = 8 (P = 0.04) = 50% 1 n N (fs 1

e Without aroma therapy With aroma therapy

Figure 2. Forest Plot of the Effectiveness of Giving Lavender
Aromatherapy to Improve Sleep Quality for Pregnant Women
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Figure 3. Funnel Plot of the Effectiveness of Giving Lavender
Aromatherapy to Improve Sleep Quality for Pregnant Women

Table 1 shows the assessment of study qua-
lity using the study cohort checklist publish-
ed by CASP (Critical Appraisal Skills
Program). Table 2 shows a description of the
primary studies included in the meta-
analysis.

In Figure 2, the forest plot showed that
there was an effect of giving lavender aroma-
therapy, the average quality of sleep was
0.38 units better than not using lavender
aromatherapy, the effect was statistically
significant (SMD= 0.38; 95% CI= 0.21 to
0.55 p= 0.001). The forest plots in this meta-
analysis showed moderate heterogeneity of
effect estimates between primary studies
(Iz= 50%; p= 0.040). Thus, the calculation
of the average effect estimate was carried
out using a fixed effect model. The funnel
plot in Figure 3 showed a more or less
symmetric distribution of the estimated
effects on the right and left of the vertical
line, the average of the estimated effects
thus this meta-analysis did not show any
publication bias.
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DISCUSSION

The quality of sleep for pregnant women was
expected to reach 8-10 hours. During
pregnancy, if the number of hours of sleep
was less than 6 hours, especially at night, the
risk was 4.5 times to have a cesarean deli-
very and affecting the baby's birth weight to
be less than normal. While the quality of
sleep is a condition that a person goes
through so that he gets freshness and fitness
when he wakes up from his sleep (Fenny and
Supriatmo, 2016).

Good sleep quality will maintain ma-
ternal health during pregnancy and provide
maternal health by providing enough energy
during childbirth. This has an impact on
normal physiological changes during preg-
nancy such as an increase in uterine size,
physical discomfort and an increase in the
hormone progesterone. The solution to im-
prove the quality of mother's sleep is to pro-
vide lavender aromatherapy. This study is
aimed to prove the effect of lavender aroma-
therapy on sleep quality in pregnant women
(Meihartati et al, 2020).
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Table 2. Description of the main studies included in the meta-analysis primary study

Author Country Study Sample Size P I C (0] Given Not Given
(Year) Design (Population) (Intervention) (Comparison) (Outcome) Aromatherapy Aromatherapy
Total Given Not Given
Aroma Aroma Mean SD Mean SD
therapy therapy

Lestari,etal. Indonesia RCT 72 37 35 Pregnant Given Lavender Not Given Sleep 8.02 11.01 5.80 9.70
(2019) Woman Aromatherapy Aromatherapy Quality
Wurdianaet  Indonesia  RCT 50 25 25 Pregnant Given Lavender Not Given Sleep 8.90 2.20 8.10 1.80
al. (2020) Woman Aromatherapy Aromatherapy Quality
Meihartarti Indonesia  RCT 70 35 35 Pregnant Given Lavender Not Given Sleep 26.70 13.30 24.40 11.30
et al. (2020) Woman Aromatherapy Aromatherapy Quality
Fransiska et Indonesia  RCT 57 30 27 Pregnant Given Lavender Not Given Sleep 8.94 1.68 7.98 1.45
al. (2020) Woman Aromatherapy Aromatherapy Quality
Amajerdi Iran RCT 76 38 38 Pregnant Given Lavender Not Given Sleep 12.30 2.80 9.80 0.75
et al. (2021) Woman Aromatherapy Aromatherapy Quality
Shinta et al. Indonesia  RCT 78 40 38 Pregnant Given Lavender Not Given Sleep 8.99 3.70 8.75 1.78
(2020) Woman Aromatherapy Aromatherapy Quality
Mohammadi Iran RCT 32 18 14 Pregnant Given Lavender Not Given Sleep 8.50 1.80 8.30 1.50
et al. (2022) Woman Aromatherapy Aromatherapy Quality
Kianpour Iran RCT 57 29 28 Pregnant Given Lavender Not Given Sleep 10.20 2.86 9.84 2.07
et al. (2018) Woman Aromatherapy Aromatherapy Quality
Fattemeh Iran RCT 58 29 29 Pregnant Given Lavender Not Given Sleep 8.87 2.50 7.88 1.70
et al. (2015) Woman Aromatherapy Aromatherapy Quality
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This meta-analysis study investigated
the effectiveness of lavender aromatherapy
on sleep quality in pregnant women. In the
intervention of giving lavender aroma thera-
py, it can improve the quality of sleep-in
pregnant women. The independent variable
is giving lavender aromatherapy, and the
dependent variable is improving sleep quali-
ty in pregnant women. This study is related
to preventive efforts in order to prevent the
increase in mortality and mortality rates in
pregnant women. From this primary study
spread across the Asian continent, there
were 9 articles from Iran and Indonesia.
This meta-analysis included 550 pregnant
women from 9 primary randomized control
trials (RCTs). The studies were identified
from 2015 to 2022, with each article having
a Mean and SD statistical outcome. Based
on the results of the analysis of 9 primary
studies conducted in a systematic review
and meta-analysis, it was shown that there
was high heterogeneity between experimen-
tal studies (I2 = 50%; p = 0.004) so the ana-
lysis used the Random Effect Model. High
heterogeneity was based on the variation or
diversity between populations that can be
seen from the number of different samples
between the experimental group and the
control group.

The results of this meta-analysis of 9
articles related to the effectiveness of giving
lavender aromatherapy to sleep quality in
pregnant women showed that the interven-
tion of giving lavender aromatherapy could
improve sleep quality in pregnant women
(SMD= 0.38; 95% CI= 0.21 to 0.55; p=
0.001). There were 7 primary study articles
that show significant value in study on the
effectiveness of giving lavender aromathera-
py to improving sleep quality in pregnant
women, marked by not touching the hori-
zontal line of each study with a vertical line
on the forest plot, including research by
Shinta et al., 2020; Meihartati et al., 2020;
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Asih et al., 2020; Mohammadi et al., 2022,
Kianpour et al., 2018; Fatemeh et al., 2015;
Lestari et al, 2019.

This study explained that pregnant
women who were given aromatherapy inter-
ventions can provide evidence that there was
an effectiveness of lavender aromatherapy
on sleep quality in pregnant women by 0.38
times higher than mothers who were not
given lavender aromatherapy (CI 95%= 0.21
to 0.55; p= 0.004). In this eye-analysis stu-
dy, there was a tendency for publication bias
which is indicated by funnel plots with
symmetrical distribution of plots.

Lavender flowers aromatherapy can
help a person to sleep better because the
aroma of essential oils can help to ease the
mind and relax tense body muscles so that it
can reduce stress, anxiety, and pain that
often interferes with sleep (Meihartati et al.,
2020). Aromatherapy has been widely used
to improve mood and relax the body. The
scent of lavender induces the mind to im-
prove one's sleep quality and can provide a
mild sedative effect. There are two impor-
tant components in lavender, namely the
content of linalool and linalyl acetate which
provide sedative and narcotic effects. This
component stimulates the activity of the lim-
bic and parasympathetic systems. Activation
of the parasympathetic system in turn increa-
ses alpha waves in the brain, improves car-
diovascular function and increases coronary
artery perfusion thereby creating a more rela-
xed body condition (Wurdiana et al., 2020).

Research conducted in Iran found that
giving aromatherapy to pregnant women at
gestational age above 30 weeks can improve
sleep quality in pregnant women. In the
group given aromatherapy lavender there
were (Mean = 8.75 and SD = 1.78), in the
group who were not given aromatherapy the
score was (Mean= 8.50; SD= 1.80) and it
was statistically significant P<0.001 (Moha-
mmadi et al., 2022). Research conducted in
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Iran showed that aromatherapy lavender
with a foot bath or alone can be used for
pregnant women to reduce stress, anxiety,
and depression in pregnant women. In the
group that was given to those who were not
given each, there were 29 pregnant women.
In the group that was not given aromathe-
rapy the score were (Mean= 8.87; SD=
2.50), in the group that was given aromathe-
rapy, the score were (Mean= 7.88; SD=
1.70). There was no statistically significant
difference between the two experimental
groups in terms of results (Fattemeh et al.,
2015). Research in Indonesia showed that
giving lavender aromatherapy to improve
sleep quality in pregnant women has a posi-
tive impact on sleep quality during preg-
nancy, which fulfill the research criteria by
72 people, with purposive sampling. The
sleep quality instrument is the Pittsburg
Sleep Quality Index (PSQI) which has 7
components. This study uses aromatherapy
spray with spray duration every 10 minutes
for 7 days. The results of the Wilcoxon test
showed that p= 0.001 which means that
sleep quality can be improved with lavender
aromatherapy as evidenced (80%) of res-
pondents there is an improvement in sleep
quality (Lestari et al, 2019).

Research conducted in Indonesia sho-
wed that giving lavender aromatherapy is
the right strategy to improve sleep quality
and anxiety in pregnant women. The sample
in this study was obtained using purposive
sampling technique. There was a significant
difference in sleep quality in the treatment
group and in the control group (p= 0.004)
(Shinta et al., 2020). Research in Iran repor-
ted that there was a difference between givi-
ng aromatherapy and not giving aromathe-
rapy. Pregnant women who were not given
lavender aromatherapy had a six times grea-
ter risk, compared to pregnant women who
used lavender aromatherapy, RR= 5.8, 95%
CI= 2.813-12.374 (Amajerdi et al., 2021).
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Given the positive effects of giving lavender
aromatherapy, pregnant women will contri-
bute to the goal of improving good sleep qua-
lity during pregnancy in the final trimester, in
this study there were a sample of 57 pregnant
women. In the group that was not given
aromatherapy, there were 27 people with
(Mean= 8.94; SD= 1.68) and those who were
given lavender aromatherapy were 30 people
in a random block with a score of (Mean=
7.98; SD= 1.45) (Fransiska et al, 2020).

This study was conducted in Iran with
a sample of 57 pregnant women at 35-37
weeks of gestation included using conve-
nience sampling and randomly divided into
three groups. The results of the average sco-
re in the group of not given lavender aroma-
therapy decreased significantly compared to
the group of given lavender aromatherapy
F= 9.412, p<0.001 (Kianpour et al., 2018).
Aromatherapy is a therapeutic modality or
alternative treatment using pure aromatic
plant extracts in the form of volatile plant
liquids and other aromatic compounds from
plants. These liquids obtained through
various processing methods are known as
essential oils. The way aromatherapy works
is very specific and different from other
types of sensory stimulation. Like every
pleasure sensation, the smell will release
substances such as endorphins which are
used to combat stress (Oktaviasari et al.,
2021). Among the therapies that can be used
to improve sleep quality is the use of
essential oils such as lavender flowers which
have sedative or hypnotic properties and
have been widely used as therapy for indivi-
duals who experience poor sleep quality
(Sari et al., 2018).
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