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ABSTRACT

Poor sleep quality will cause negative effects on the health of elderly, including
those with hypertension. The sleep pattern may change, physiologically or be
disturbed by certain conditions. Therefore, several non-pharmacological
interventions are needed to improve their sleep quality, such as relaxation and
Atsiri oil aromatherapy. This study aims to analyse the effect of the combination
of these two therapies on the elderly’s quality of sleep in Kadu Village, Jatigede
district, in Sumedang, West Java Province. This study used the Quasy
Experimental method with control group. The elderly population were 189 people,
with 36 respondents as our samples that were divided into two groups, the
intervention and control group. A purposive sampling technique was utilised and
the Pittsburgh Sleep Quality Index (PSQI) questionnaire was used for the pre and
post-test. It is found that in the intervention group, before the therapies were
implemented, the sleep quality of the elderly was categorised in 6% had good sleep
quality and 94% of them had poor sleep quality. After being given the interventions
for two weeks, they showed a better the sleep quality, with the results of good and
poor sleep quality were 72% and 28% respectively. The Wilcoxon Signed Rank
Test of the intervention group showed the p-value 0.004 (< 0.05). It means that
there was a positive effect of relaxation with atsiri oil therapy on elderly’s sleep
quality. It is because there several substances in atsiri oil’s extraction that may
increase the relaxation hormones like serotonin and melatonin when it was
inhaled. In relaxed mind, the elderly tend to feel more peaceful and calmer before
sleep. It is concluded that the use of aromatherapy of Atsiri oil is effective in
improving sleep patterns and the results of this study show that relaxation with
essential oil aromatherapy has potential to improve sleep patterns in the elderly.

INTRODUCTION

Hypertension is one of the biggest risk factors of various cardiovascular diseases, especially in the
elderly population. By definition, hypertension is a condition where systolic and diastolic blood
pressure at rest is more than 130 mmHg and 80 mmHg (1). The prevalence of hypertension is still

very high globally, with

an estimated 1.28 million people aged 30-79 years experiencing

hypertension and 2/3 of them are from low and middle-income countries (2). Unfortunately, less
than 42% of patients with hypertension globally have been diagnosed and controlled, while around
21% have uncontrolled hypertension (2). If hypertension is not treated for a long periode of time,
it will negatively impact on the elderly’s health status, such as increasing the risk of cardiovascular
diseases, heart failure, atrial fibrillation, chronic kidney failure, heart valve disease, aortic
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syndrome, dementia, coronary heart disease, and stroke (3). These diseases can cause death, with
premature or degenerative patterns.

The number of people with hypertension, including old people is predicted to continuously
growing. A study by Framingham suggested that for people aged 55-65 years may have >90%
lifetime risk of hypertension development (4). Based on the World Population Prospects (2022),
from 1990 to 2019, the number of people living with hypertension doubled from 650 million to
1.3 billion. In the WHO South-East Asia Region, the increase of hypertension prevalence was
from 29% in 1990 to 32% in 2019, in adults aged 30-79 years. In Indonesia, data from
RISKESDAS (2013) showed that the prevalence of hypertension increased from 7.6% in 2007 to
9.5% in 2013 (5). Moreover, in 2018, the total percentage of people with hypertension was 34.11%
(6), with the proportion of people with hypertension aged 55-65 years was 55,23%; aged 65-74
years was 63,22%; and people more than 75 years old was 69,53%. These number shows the
increasing numbers compared to the prevalence in 2013 which was only 25.8% (6).

The increasing prevalence of hypertension is also reported in West Java Province. In 2023, the
total number was 3.2 million people with hypertension, which increased 39,09% from 2019 (7).
In Sumedang, hypertension is the top most prevalent non-communicable disease within the last
10 years, with only around 124.964 people have been identified (50.35%) in 2021 (8). As a silent
killer, hypertension may be affected as well as caused by several factors that may lead to the
disturbance of patients’ life patterns, such as sleep quality and sleep quantity.

The change of blood pressure and sleep quality may affect each other’s. Automatic cardiovascular
control changes during sleep. Blood pressure, peripheral vascular resistance, and heart rate
decrease progressively during the Non-Rapid Eye Movement (Non-REM) stage. Thus,
disturbances in the quality and quantity of sleep may increase the nocturnal blood pressure and
result in an increased risk of hypertension. Sleep disorders such as obstructive sleep apnea are
closely related to the occurrence of hypertension, insomnia, sleep deprivation, and restless legs
syndrome (9). Some previous studies found that sleep restriction is associated with a higher blood
pressure, hypertension risks is related to the pattern of short sleep, shift work, and Obstructive
Sleep Apnea (OSA), which is a sleep disorder with partial/ complete upper airflow cessation
during sleep and recurrent circadian disruption (10). In 2016, the American Heart Association
stated that strong epidemiological evidence was found, that self-reported short sleep duration is a
risk factor for hypertension and may be harmful if combinates with sleep disturbance, and <5%
hours of sleep duration will increase the likely of hypertension by 80% (11).

If elderly patients with hypertension experience disturbance in quality or quality of their sleep
routine, some negative effects may accumulate and worsen their health status in the future. This
is because sleep is an essential process of life that have a pivotal role in the functions of brain and
systemic physiology such as appetite regulation, cardiovascular system, hormonal, metabolism
system as well as the immune system (12). Sleep problems or sleep disruption is related to further
health consequences, increased activity of the sympathetic nervous system and hypothalamic-
pituitary-adrenal axis, metabolic effects, changes in circadian rhythms, and proinflammatory
response (13). There are a lot of sleep disorder categories, yet typically they are manifested in the
presence of failure to obtain the necessary amount or quality of sleep (sleep deprivation), an
inability to maintain sleep continuity (disrupted sleep or sleep fragmentation or middle insomnia),
and events that occur during sleep (sleep apnea, restless legs syndrome) (14). These changes will
result in some health changes, both in short-term and long-term consequences. Short-termly, the
lack of a good sleep may increase stress responsivity, somatic problems, and may reduce Quality
of Life (QoL), emotional distress, mood disorders and other mental health problems, cognition,
memory, and performance deficits, and behavior problems. For long-term consequences, sleep
disruption may cause hypertension, dyslipidemia, CVD, weight-related issues, metabolic

60 |
Journal of Scientific Research in Medical and Biological Sciences
https://bcsdjournals.com/index.php/jsrmbs



https://bcsdjournals.com/index.php/jsrmbs

syndrome, and type 2 diabetes mellitus (13). Other evidences suggested that it may also increase
the risk of certain cancers, worsen some gastrointestinal disorders and death.

In Indonesia, some research found that around 76% of elderly people suffered from sleep
disorders, 40% reported difficulty in starting sleeping, and 30% reported frequent waking up at
night (15). Sleep problems affect around half of the population aged 65 years in Indonesia, with a
prevalence of 65%. So, it is essential to prevent elderly people with sleep disturbance experiencing
these potential negative effects.

There are several ways to improve the quality of sleep in patients with sleep disturbance, both
pharmacological and non-pharmacological alternatives. Focusing on the role of nurses as one of
health professionals who are able to help improving patients’ sleep quality, the attempts in
implementing non-pharmacological interventions needs to be researched, such as aromatherapy
and relaxation therapy. Aromatherapy is an alternative treatment that has quite a lot of benefits
including as a sedative or calming agent, reducing anxiety, relaxation effects, and antidepressant
(16). Aromatherapy is delivered by using a diffuser and the patients inhale the aroma through the
sense of smell which may stimulates the nerves and sends signals to the brain. The aroma released
from the diffuser has a sedative chemical effect that can create a feeling of calm, and stimulates
the brain to increase serotonin production, which helps facilitate sleep (17). The aromatherapy
uses essential oils, or in Indonesia called Atsiri oils, which produced by distillation process, and it
is mixtures of volatile liquid or solid compounds, with varying compositions and boiling points.
The substance of Atsiri oils has a calming effect and can affect the limbic system or emotional
regulation when the compound enters the body and binds to aroma receptors in the nose. This
makes Atsiri oils become popular as ingredients in aromatherapy to overcome psychological
problems and sleep disorders (18). If aromatherapy is combined with relaxation therapy, the
therapeutic effects may be greater as relaxation therapy is a natural way to modify the way of
breathing, also called breathing exercises, to create a sense of calm. Patients are instructed and
focused on taking slow and deep breath repeatedly until the relaxation response is achieved and
they drift off to sleep naturally.

Based on our preliminary study conducted on February 20, 2024, data was obtained that the
number of elderly populations (>60 years old) that was identified have hypertension was 189
people. The researchers also had interviews with 11 older adults with hypertension in the Kadu
village, Jatigede District, Sumedang. They experienced poor sleep patterns, such as waking up in
the middle of the night and cannot start sleeping (8 out of 11), discomfort in the back neck or pain
(7 out of 11), and tension headache (5 out of 11). Also, 9 of them reported that feeling tired in the
morning. Almost all of them (10 out of 11) said that they never tried aromatherapy or breathing
relaxation therapy to help meet their sleep needs. So, it is important to conduct research about the
effectivity of relaxation with aromatherapy, using local Atsiri oils, on the sleep quality of elderly
with hypertension.

METHODOLOGY

Research design

This study used quantitative approach which is an attempt to quantify the knowledge of the
influence of Atsiri oil aromatherapy relaxation methods on the sleep quality of elderly patients
with hypertension. The quasy experimental design was utilised in this study, with intervention and
control group seperation. The type of atsiri oil that we used was combined extracts of lime and
lavender. The procedure of interventions were divided into two steps and done within 2 weeks. In
the first week, the patients were guided and instructed by the team of researchers. In short, in the
bed time at night, the patients were instructed to lie down (low fowler) and explained about the
procedures; the atsiri oil and diffuser were prepared close to the respondents. Then, we drop the
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atsiri oil on the diffuser (7 drops) and 150 ml water was added and the diffuser was turned on. The
respondents were instructed to breath and relax, inhale and exhale slowly (deep breath relaxation),
and calm their minds for about 15 minutes. After that the equipments were tydied up. For the
second week, the procedure was explained to the family members/ caregivers so they could do the
intervention and reported to the researchers.

Research setting

This study was conducted from 25" February 2024 to 2" May 2024 in Kadu Village, Jatigede
District, Sumedang, West Java Province.

Population and Sampling

Based on the data of Jatigede Community Health Center (PUSKESMAS Jatigede), the number of
older adults (>60 years old) with hypertension was 189 people. The sampling carried out in this
study used the Slovin formula with a 90% confidence level, and it was calculated that the sample
of this study was 36 participants. A purposive sampling technique was utilised and the Pittsburgh
Sleep Quality Index (PSQI) questionnaire was used for the pre and post-test (after two weeks of
interventions).

Research variables

The independent variable in this study is the relaxation with Atsiri oil aromatherapy, and the
dependent variable in this study is the sleep quality of elderly people with hypertension.

Data analysis

Data was analysed by SPSS tool version 16, with using Wilcoxon Signed Rank Test as the data
analysis because the distribution data was abnormal.

RESULTS AND DISCUSSION

Univariate Data

Frequency distribution of sleep quality before relaxation with Atsiri Oil Aromatherapy in the
intervention group (n=18)

In the intervention group, the result of the frequency distribution of sleep quality before the therapy
is showed in the table below:

Tabel 1: Frequency distribution of sleep quality of elderly people (intervention group) before
therapy (n=18)

Category Frequency Precentage
Good Sleep Quality 1 6 %
Poor Sleep Quality 17 94 %

Total 18 100 %

Based on the table.1 above, it is found that almost all the respondents had poor sleep quality (94%)
before the therapy was given.

Frequency distribution of sleep quality after relaxation with Atsiri Oil Aromatherapy in
intervention group (n=18)

In the intervention group, the result of the frequency distribution of sleep quality after the therapy
is showed in the table below:

Tabel 2: Frequency distribution of sleep quality of elderly people (intervention group) after
therapy (n=18)
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Category Frequency Precentage

Good Sleep Quality 13 72 %
Poor Sleep Quality 5 28 %
Total 18 100 %

Based on the table.2 above, it is found the majority of the respondents had good sleep quality
(72%) after the therapy was given. There were changes in the number of respondents who had a
better sleep quality measured by the PSQI instrument.

Frequency distribution of sleep quality in control group (n=18) without intervention

In the control group, the result of the frequency distribution of sleep quality pretest and post-test
after two weeks without any non-pharmacological intervention is showed in the table below:

Tabel 3: Frequency distribution of sleep quality of elderly people in control group (n=18)

Category Pretest Postest
Frequency Percentage Frequency Percentage
Good Sleep Quality 2 11 % 2 11%
Poor Sleep Quality 16 89 % 16 89 %
Total 18 100 % 18 100 %

Based on the table.3 above, it can be concluded that the majority of respondents had poor sleep
quality (72%) both pre-test and two week after without therapy given.

Bivariate Data
The effect of Aromatherapy relaxation with Atsiri Qil on the respondents’ sleep quality
Tabel 4: Result of the Wilcoxon Sign Rank Test
Pre-test & Post-test

Group 2) Sign n
Intervention Group -2,856 0,004 18
Control Group 0,000 1,000 18

It can be concluded from the table.4 above, that there was an effect of Relaxation with Atsiri Oil
Aromatherapy on the sleep quality of the elderly people with hypertension in Kadu Village,
Jatigede District, Sumedang, West Java Province. This is because the Wicoxon Signed Rank Test
showed that Z value in intervention group was -2,856 with significance was 0,004 (P-Value <
0,05).

DISCUSSION

This study found that there was a significant change in the total score and category of sleep quality
index (PSQI) in the pretest and post test results of the intervention group. In the pretest group,
almost all the respondents had poor sleep quality (94%). In contrary, after being given the
interventions (post-test), the majority of the respondents had good sleep quality (72%). Also, in
the bivariate data analysis using the Wilcoxon Sign Rank Test, the p-value was 0,004 (less than
0,05), so it can be concluded that there was an effect of Relaxation with Atsiri Oil Aromatherapy
on the sleep quality of Elderly People with hypertension as our respondents. Looking back on the
findings of some previous studies, some common complaints experienced by the elderly include
difficulty falling asleep, difficulty returning to sleep after waking up at night, waking up too early,
and excessive napping. These can interfere with the normal sleep needs of older adults (60 years
and over) which is around 6 hours/day. This condition worsens the physiology of the elderly in
fulfilling sleep needs. So, the finding of our study is important to help those patients with sleep
problems, in particular older patients with hypertension, and also other chronic conditions in
general, to improve the quality of their sleep by experiencing or trying non-pharmacological
treatments that aims to enhance the feeling of comfortable and being relaxed before sleep at night.

63 |
Journal of Scientific Research in Medical and Biological Sciences
https://bcsdjournals.com/index.php/jsrmbs



https://bcsdjournals.com/index.php/jsrmbs

Non-pharmacological therapy given to the intervention group, aims to reduce tension/anxiety by
using a combination of breathing relaxation and aromatherapy techniques with Atsiri oils. The
aroma of Atsiri oils (Lime, Lavender) is inhaled to stimulate the olfactory nerves, which then send
signals to the brain. The therapy can have a sedative chemical effect, causing a feeling of calm,
and stimulate the brain to increase the production of serotonin and melatonin, which help regulate
sleep. The extraction of lime and lavender has certain chemical substances that may induce sleep.
The Atsiri oils in this research contained of lime and lavender extraction. This oil was dropped
into a diffuser; A diffuser can be used to disperse a scent through a room.

All the respondents were instructed to do deep breathing relaxation while inhaling the Atsiri oils,
consist of lime and lavender extractions, until they felt more comfortable before starting to sleep
at night. Generally, there are several techniques of breathing relaxation therapies, such as deep
breath technique, benson’s relaxation technique, muscle progressive technique, etc. the procedures
are quite the same with different strategies in ‘wording’ the suggestions delivered by the therapists.
For instance, the suggestive sentence used are imagining beautiful scenery of beaches or
mountains, or spiritual phrases, etc. A study by Marasabessy et al (2020), used Benson’s relaxation
therapy performed 10-20 minutes every night before sleep for 14 days, supervised by the
researchers. The respondents were asked to close their eyes and listen to the suggestions (using
spiritual phrases) said by the therapies, and the respondents were asked to relax their muscles.
After 14 days, the study found that this therapy was able to improve significantly the elderly sleep
quality (p-value 0,046) (19).

The essential oil of lime is extracted by cold compression of fresh lime peels or by steam
distillation of its dried peels. The scientific name of lime is Citrus aurantifolia. It is composed of
compounds like alpha-pinene, beta-pinene, myrcene, limonene, terpinolene, cineole, linalool,
borneol, citral, neral acetate, and geranyl acetate. Also, in aromatherapy, Lime Essential Oil is
primarily known for its ability to reduce stress and uplift the mood. It is also believed to reduce
symptoms associated with stress and indecisiveness, whilst promoting mental clarity. The aroma
profile of lime oil is fresh and energizing, which can cleanse, purify, and renew the mind and
spirit.

Lavender oil has a calming effect on the body, which can help reduce stress and anxiety, both of
which can contribute to high blood pressure. Odor of lavender oil, and especially its component
linalool, affects autonomic nerves probably through a histaminergic response. Lavender
significantly increased rotarod activity and enhanced dopamine receptors subtype D3 in the
olfactory bulbs of mice (20). It is believed that, the psychological effects in human studies, inhaled
lavender act via limbic system, especially the amygdala and hippocampus (21). To treat sleep
problems such as insomnia, lavender has been suggested as an excellent natural source of comfort
that can induce a better sleep quality by giving 6-8 drops of lavender oil added each night and can
improve the PSQI score by -2.5 points (22). Also, the mixture of essential oils including lavender,
basil, juniper, and sweet marjoram can reduce sleep disturbance and improve overall well-being
in older patients (23). Despite of the fact that reported study about the combination of lime and
lavender aromatherapy with relaxation is still limited, many of previous findings showed the
positive effects of each therapy.

This finding is in line with several other studies both in Indonesia and other countries. A literature
review study conducted by Kurniawan et.al (2022) found that the use of lavender aromatherapy
improves sleep quality in the elderly, with p value = 0.000 (24). The therapeutic effects of lavender
aromatherapy were proven through various ways with majority were done by inhalation, both on
drop on the pillow, a bowl of boiling water, and through diffusers. Some studies used 5-6 drops
of lavender essential oils into a bowl of boiling water around 5 cc that was placed close to the
elderly’s bed before start sleeping. Other studies gave the aromatherapy every night for 7
consecutive days in elderly with 5-6 drops on the pillows.
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According to research conducted by Sri Adayati et al. (2022), aromatherapy as a complementary
therapy can reduce the level of insomnia in the elderly. The results of her study showed that the
group receiving treatment experienced a significant decrease in the level of insomnia, with the
Paired Sample t Test statistical test showing a value of t = 2.702 and a probability of Sig. (2 tailed)
=0.017.

This study is also in line with the study by Ningtiyas (2021), and the results showed a significant
difference between the conditions before and after the administration of essential oil aromatherapy
in the intervention group, with a significance value of a 0.000 (a <0.05). The Independent Samples
t-test also showed a significant difference with a significance value of o 0.001 (a <0.05) (16).

So, this study suggested that elderly patients with sleep problems due to several causes or risk
factors, including hypertension, need to be more facilitated by health care providers in getting a
better sleep quality. This is because, as explained above, that a lot of serious health problems may
happen if the sleep problems are not tackled in a long period of time. It is pivotal for health
professionals, in particular nurses, to help reducing discomfort due to hypertension or other
etiologies before sleep and giving health education about non-pharmacological treatments to
improve sleep quality is essential, including by doing some relaxing in the hour before bedtime
with aromatherapy that easy to do and use.

LIMITATION

A Challenging geographical situation as Kadu Village was a remote area and in some cases the
respondents’ houses were difficult to reach. This challenge influenced the consistency of when the
therapy was given.

CONCLUSION

It is concluded from this study that there was a therapeutic effect of atsiri oil relaxation aromatherapy
(mix lime and lavender) on sleep quality of elderly respondents (p value 0,004) with hypertension in
Kadu Village, Jatigede District, Sumedang, West Java Province.
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