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ABSTRACT

Objective: Sleep disorders frequently manifest in indivi-
duals with coronary heart disease (CHD). Evaluating sleep
quality in these patients is crucial for devising effective
healthcare interventions. This study aimed to assess the
impact of long-term *home-based* lavender inhalation on
sleep quality among individuals diagnosed with CHD.
Materials and Methods: A randomized controlled trial
involving two groups was conducted in the cardiology
clinics of a university hospital in 2023. Sixty-four patients
(32 in the experimental group and 32 in the control group)
were enrolled. Data collection utilized the Personal Infor-
mation Form and the Pittsburgh Sleep Quality Index
(PSQI). The experimental group received lavender oil
inhalation for one month. The PSQI was administered to
both groups at the study's commencement and conclusion
(pre-test and post-test, respectively).

Results: A statistically significant difference was obser-
ved between the pretest and posttest PSQI scores in the
experimental group (p=0.000). Furthermore, the posttest
PSQI mean scores of the experimental group were found
to be significantly lower than those of the control group
(p=0.004).

Conclusions: Lavender inhalation demonstrated an en-
hancement in sleep quality among patients with CHD. To
the best of our knowledge, this is the first randomized
controlled study to evaluate sleep quality in CHD patients
through a one-month lavender inhalation program conduc-
ted entirely at home. These findings contribute to the lite-
rature and are recommended for health practices.
However, considering limitations such as its single-center
design, it is important that the findings are supported by
studies in broader populations and over longer durations.
Keywords: Aromatherapy, coronary heart diseases, laven-
der oil, sleep quality
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Amag: Uyku bozukluklari, koroner kalp hastaligi (KKH)
olan bireylerde sik¢a goriilmektedir. Bu hastalarda uyku
kalitesinin degerlendirilmesi, etkili saglik miidahalelerinin
geligtirilmesi agisindan dnemlidir. Bu ¢aligmanin amaci,
KKH tanis1 konmug bireylerde uzun siireli *ev temelli*
lavanta inhalasyonunun uyku kalitesi iizerindeki etkisini
degerlendirmektir.

Materyal ve Metot: Bu caligma 2023 yilinda bir {iniversi-
te hastanesinin kardiyoloji kliniklerinde iki gruplu, rando-
mize kontrollii olarak yiiriitiilmiistiir. Calismaya 64 hasta
katilmigtir (32 deney grubu, 32 kontrol grubu). Veri topla-
ma aract olarak Kisisel Bilgi Formu ve Pittsburgh Uyku
Kalitesi Indeksi (PUKI) kullamlmustir. Deney grubuna bir
ay boyunca lavanta yag: inhalasyonu uygulanmistir. PU-
KI, her iki gruba da ¢alismanin baglangicinda ve sonunda
(swrastyla On test ve son test) uygulanmustir. ]
Bulgular: Deney grubunda 6n test ve son test PUKI puan-
lar1 arasinda istatistiksel olarak anlamli bir fark gézlenmis-
tir (p=0.000). Ayrica, deney grubunun son test PUKI orta-
lama puanlari, kontrol grubu puanlarindan anlamli derece-
de diisiik bulunmustur (p=0.004).

Sonug: Lavanta inhalasyonun, KKH olan bireylerde uyku
kalitesinde iyilesme sagladig tespit edilmistir. Bildigimiz
kadariyla bu caligma, tamamen evde uygulanan bir aylik
lavanta inhalasyon programu araciligiyla KKH hastalarinda
uyku kalitesini degerlendiren ilk randomize kontrollii ¢a-
lismadir. Bu bulgular literatiire katkida bulunmakta ve
saglik uygulamalari i¢in Onerilmektedir. Ancak, ¢aligma-
nin tek merkezli olmast gibi sinirliliklar g6z 6niine alindi-
ginda, bulgularin daha genis popiilasyonlarda ve uzun
siireli ¢alismalarla desteklenmesi 6nemlidir.

Anahtar Kelimeler: Aromaterapi, koroner kalp hastalik-
lar1, lavanta esansiyel yagi, uyku kalitesi
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INTRODUCTION

It is estimated that approximately 17.9 million peo-
ple in the world die each year due to coronary heart
disease (CHD) and stroke, a figure anticipated to
escalate to 23.3 million by 2030." CHD significantly
impacts quality of life, morbidity, and mortality.
Sleep disorders frequently affect patients with
CHD.?

Sleep, a complex biobehavioral phenomenon, pro-
foundly affects psychological well-being, quality of
life, morbidity, and mortality in chronic disease suf-
ferers.? In individuals with sleep problems, the auto-
nomic nervous system and hypothalamic-
adrenocortical axis are activated, and immune func-
tions are impaired. These issues also contribute to
systemic inflammation, elevating the risk of meta-
bolic syndrome, type 2 diabetes, hypertension, cardi-
ovascular diseases, and premature mortality.* Sleep
disruptions hinder tissue repair, cellular immunity,
energy balance, endocrine, and metabolic functions
vital for healing.**

Non-pharmacological methods, especially comple-
mentary alternative practices, are increasingly rec-
ommended.’ In recent years, aromatherapy is one of
the complementary therapies whose use has in-
creased significantly due to its easy and effective use
and cost savings.” Lavender, renowned for its anxio-
lytic, hypnotic, sedative, analgesic, and anticonvul-
sant properties, is a widely used aromatic herbal oil
in aromatherapy.® It has also been reported to im-
prove sleep quality and reduce pain and anxiety.”®
Although various non-pharmacological methods
have been studied to improve sleep in CHD pa-
tients,” to date there has been no randomized con-
trolled trial evaluating the long-term effect of laven-
der inhalation performed entirely in the home envi-
ronment. On the other hand, lavender oil inhalation
studies, including a one-month home-based inter-
vention, are available in the literature in different
populations.'

However, this study addresses this gap by imple-
menting a one-month home-based intervention that
reflects a real and sustainable approach to self-care
for individuals with CHD. Assessing sleep quality in
these patients is crucial for planning effective
healthcare interventions. Therefore, this study aimed
to evaluate the impact of long-term home-based lav-
ender inhalation on sleep quality among individuals
diagnosed with CHD.

MATERIALS AND METHODS

Ethical Considerations: The study adhered to the
principles outlined in the Helsinki Declaration. Ap-
proval was obtained from the Ethics Committee for
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Scientific Research and Publication of Isparta Ap-
plied Sciences University (Date: 12.01.2023, deci-
sion no: 131/07). Institutional approval to conduct
the study was also obtained from the Chief Physi-
cian of Cukurova University Balcali Hospital (E-
59565534-010.01-679091). Prior to participation, all
patients were duly informed about the study's objec-
tives, emphasized the voluntary nature of their in-
volvement, and assured of their right to withdraw at
any point. Patients were explicitly notified that their
participation or withdrawal would not influence their
ongoing treatment and care. Informed consent was
obtained from all of the participants. This study was
registered in ClinicalTrials.gov under the registra-
tion number (ID: NCT05704946).

Trial Design: This investigation followed a random-
ized controlled interventional design, adhering to the
guidelines outlined in the Consolidated Standards of
Reporting Trials (CONSORT).

Participants and Sample Size: The population of
the study encompassed patients diagnosed with
CHD receiving treatment at the cardiology clinic of
a university hospital in 2023. The sample was con-
stituted of individuals aged 85 and below, literate,
not hearing impaired, not having coagulation disor-
der, migraine, and chronic headaches, not allergic to
lavender (Lavandula angustifolia), not receiving any
sleep-related medical treatment and who agreed to
participate. Patients who experienced asthma prob-
lems or allergic reactions related to inhalation, such
as respiratory distress, cough, and nausea, or ex-
pressed a desire to withdraw from the study, were
planned to be excluded from the study. However, no
patient withdrew from the study due to these reasons
(n=0). In this study, based on the research conducted
by McDonnell & Newcomb, the number of samples
for each group was calculated as 26 for the inde-
pendent sample t-test with an effect size of 0.8, 5%
margin of error and 80% power using the G*Power
3.1.9.7 programme."" Considering the possibility of
data loss, the number of samples for each group was
increased by 20%, and it was planned to include 32
patients for each group. One patient in the experi-
mental group was lost to follow-up due to failure to
communicate, and two patients in the control group
were lost to follow-up because they refused to be a
voluntary participant in the study. The study was
completed with a total of 61 patients, 31 of whom
were in the education group and 30 in the control
group (Figure 1). A post-hoc power analysis deter-
mined this study's power to be 84% with an effect
size of 0.77 and a margin of error of 0.05.
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Assessed for eligibility (n=72)

Excluded (n=8)
* Not meeting inclusion criteria
» (n=7)

* Declined to participate (n=1)

Randomized (n=64)
Analysis (n=61)

.

Experimental l

[ Atocatin

l Control

Allocated to intervention (n=32)
* Received allocated intervention (n=32)

* Did not receive allocated intervention (n=0)

Allocated to control (n=32)
* Received routine care (no intervention) (n=32)
* Did not receive allocated routine care (n=0)

l Follow-up l

Lost to follow-up (n=1)
* Failed to communicate (n=1)

Lost to follow-up (n=2)
* Refusal to be a voluntary participant (n=2)

. o,

Analysed (n=31)
* Excluded from analysis (n=0)

Analysed (n=30)
* Excluded from analysis (n=0)

Figure 1. CONSORT flow diagram.

Outcome Measures: Data collection for this study
involved the utilization of two instruments: the Per-
sonal Information Form and the Pittsburgh Sleep
Quality Index (PSQI).

The Personal Information Form, developed by the
researchers, encompassed 10 queries pertaining to
sociodemographic characteristics, specific health
attributes, and medication usage associated with
CHD.

The PSQI is a self-report scale developed by Buysse
et al. for the assessment of sleep quality and sleep
disturbance over the past month.'? The validity and
reliability of the PSQI were subsequently investigat-
ed by Agargiin et al."> PSQI comprises 24 questions
designed. The first 19 questions are self-
administered by the participants and cover subjec-
tive sleep quality, sleep duration, sleep latency, sleep
disorders, habitual sleep efficiency, sleep medication
use, and daytime dysfunction, making up 7 compo-
nents in the index. PSQI scores of <5 indicate good
sleep quality, while scores exceeding 5 indicate poor
sleep quality. However, in this study, the Cronbach's
alpha coefficient for the scale was determined to be
0.85.

Data Collection: Data were collected in 2023. The
study was carried out with two groups, control and
experiment. Randomization occurred subsequent to

interviews with willing participants who were infor-
med about the study's objectives.

Randomization and Blinding: Participants were
allocated to the experimental (n = 32) and control (n
= 32) groups using block randomization with a block
size of 4 through the website (https://
www.randomizer.org/). The random allocation se-
quence was concealed using closed envelopes to
ensure blinding. The sequence and allocation details
were securely managed by an independent nurse
who was not involved in data collection or analysis.
Participants were enrolled by the primary researcher,
who was unaware of the allocation sequence.
Throughout the study, participants were blinded to
their group assignments, and the researchers respon-
sible for outcome assessments were also blinded to
the group allocations.

Intervention: Participants were interviewed upon
admission to the clinic, and written informed con-
sent was obtained. They were then asked to com-
plete the Personal Information Form and the PSQI
questionnaire. Participants were instructed to use a
chosen nickname when completing the question-
naire, which would be used for the final evaluation.
In this study, Rosense brand lavender oil (30 mL,
Isparta lavender) produced from the Lavandula an-
gustifolia species, which is the most widely utilized
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and referenced species in the health field,"* was
used. In addition, lavender is known for its anxioly-
tic and sedative properties and has been shown to
improve sleep quality.®’ It was preferred due to its
potential positive effects on sleep problems com-
monly seen in CHD patients, its safe profile, and its
potential to increase patient compliance.*'! Further-
more, a review of the literature indicates that it is
frequently administered via the inhalation met-
hod.”'* *1® The selection and dosage of the oil were
determined in consultation with a phytotherapy
expert. The researcher provided detailed instructions
on the lavender oil application technique. The pati-
ents were informed that they should apply two drops
of lavender oil to the lower right side and two drops
to the lower left side of their pillows approximately
20 to 30 minutes before going to sleep each night for
one month following their discharge. For patients
who utilized double pillows, they were specifically
instructed to apply lavender oil to the pillow they
slept on. In particular, lavender oil was applied to
the underside of the pillow, thus preventing the pati-
ent from being disturbed by odor intensity or skin
contact. Participants in the intervention group were
encouraged to contact the researcher via a provided
phone number if they had any questions or experien-
ced any issues during the application period.

No intervention was applied to the control group,
and they were instructed to maintain their normal
sleep habits for one month. Both groups were con-
tacted by the researcher every Friday to monitor
progress. In the follow-up process for the experi-
mental group, adherence to the lavender oil applica-
tion was evaluated, and participants were encoura-
ged to maintain compliance. The follow-up for the
control group, on the other hand, aimed to confirm
that participants sustained their existing sleep habits
during the study period and ensured their continued
participation. At the end of the fourth week, partici-
pants completed the PSQI questionnaire online using
their chosen nicknames. Upon the completion of
data collection, participants were thanked for their
participation. To ensure ethical compliance, partici-
pants in the control group were provided with the
same materials used in the experimental group after
the study concluded, along with instructions on how
to use the lavender oil in the same manner.
Statistical Analysis: Statistical analyses for the study
were conducted using IBM SPSS Statistics 24. Data
normality was confirmed via skewness and kurtosis
values; thus, parametric tests were employed. Data
interpretation involved frequency tables and descrip-
tive statistics for participant characteristics; the inde-
pendent samples t-test for between-group compari-
sons; and the Paired Samples t-test for within-group
pre-post PSQI comparisons. Additionally, a 2 test
was applied to compare categorical baseline varia-
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bles and to explore associations between qualitative
variables. A p-value < 0.05 was considered statisti-
cally significant.

RESULTS

According to the descriptive characteristics of the
groups, the mean age in the experimental group was
65.55 + 10.54, while it was 67.07 + 9.58 in the con-
trol group (p = 0.559). The duration of coronary
heart disease was equal in both groups, with a mean
of 7.00 years (experimental: £6.31; control: +6.70).
In the experimental group, 15 patients (48.4%) were
male and 16 (51.6%) were female, while in the con-
trol group, 18 patients (60.0%) were male and 12
(40.0%) were female (p = 0.363). Regarding educa-
tion level, 12 patients in the experimental group had
completed primary school, 12 had completed high
school, and 7 had university degrees; in the control
group, the corresponding numbers were 16, 10, and
4, respectively (p = 0.459). In terms of economic
status, 24 patients in the experimental group and 26
in the control group reported having an income less
than their expenses (> = 0.367, p = 0.544). Concern-
ing marital status, 19 patients in the experimental
group were married, and 12 were single, whereas 22
patients in the control group were married, and 8
were single (p = 0.316). The presence of chronic
diseases (excluding coronary heart disease) was re-
ported by 23 patients in the experimental group and
27 in the control group (p = 0.108). Regarding
smoking habits, 17 patients in the experimental
group and 18 in the control group were non-
smokers, while 10 patients in each group quit smok-
ing (p = 0.804). As for exercise status, 9 patients in
the experimental group and 10 in the control group
reported engaging in regular physical activity (p =
0.717) (Table 1).

Regarding drug use, no statistically significant dif-
ferences were found between the experimental and
control groups in terms of anticoagulant use (80.6%
vs 80.0%, p=0.949), beta-blocker uses (74.2% vs
66.7%, p=0.519), diuretic use (71.0% vs 63.3%,
p=0.525), ACE inhibitor use (67.7% vs 56.7%,
p=0.372), cardiac vasodilator use (61.3% vs. 56.7%,
p=0.714), statin use (51.6% vs. 53.3%, p=0.893),
and cardiac glycoside use (22.6% vs. 6.7%, p=0.80)
(Table 2).

The pre-test and post-test PSQI scores within the
control group showed no statistically significant
difference (p=0.089). However, within the experi-
mental group, there was a significant difference was
observed between pre-test and post-test PSQI scores
(p=0.000). Notably, the post-test mean scores for the
experimental group were lower than their pre-test
scores. During the pre-test, no statistically signifi-
cant difference between groups was observed in
mean scores (p=0.491). However, during the post-
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Table 1. Comparison of descriptive characteristics of the patients.

Esma Goékge ve ark. (et al.)

Experimental Control Group Test
Group (n=31) (n=30)
Age, mean+SD [Min-Max] 65.55+10.54 [44-85] 67.07+9.58 [48- =-0.588"
85] p=0.559
CHD duration (year), mean+SD [Min-Max] 7.00+6.31 [1-20] 7.00+6.70 [1-21] t=-0.420"
=0.676
Sex, n (%) Male 15 (48.4) 18 (60.0) $’=0.828"
Female 16 (51.6) 12 (40.0) p=0.363
Education level, n (%) Primary school 12 (38.7) 16 (53.3) 21 555°
High school 12 (38.7) 10 (33.3) x —0.459
University 7 (22.6) 4(13.3) p=0.
Economic situation, n (%)  Income less than expenses 24 (77.4) 26 (86.7) ¥*=0.367"
Income equal to expenses 7 (22.6) 4 (13.3) =0.544
Marital status, n (%) Married 19 (61.3) 22(73.3) X =1.003"
Single 12 (38.7) 8(26.7) =0.316
Chronic disease (excluding Yes 23 (74.2) 27 (90.0) $=2.577"
CHD), n (%) No 8 (25.8) 3 (10.0) p=0.108
Smoking usage status, n Yes 4(12.9) 2(6.7) 220,702
(%) No 17 (54.8) 18 (60.0) X =0.804
Quit smoking 10 (32.3) 10 (33.3) p=0.
Exercise status, n (%) Yes 9(29.0) 10 (33.3) )(2=0.132b
No 22 (71.0) 20 (66.7) p=0.717
CHD: Coronary Heart Disease; SD: Standard Deviation; a: Independent Sample-t; b: Pearson-y*
Table 2. Comparison of drugs used by patients for CHD.
Experimental Group Control Group Test
(n=31) (n=30)
Anticoagulant, n (%) Yes 25 (80.6) 24 (80.0) x=0.004*
No 6(19.4) 6 (20.0) =0.949
Beta Blocker, n (%) Yes 23 (74.2) 20 (66.7) ¥ =0.415*
No 8 (25.8) 10 (33.3) =0.519
Diuretic, n (%) Yes 22 (71.0) 19 (63.3) x=0.403"
No 9(29.0) 11(36.7) p=0.525
ACE Inhibitor, n (%) Yes 21 (67.7) 17 (56.7) ¥*=0.796"
No 10 (32.3) 13 (43.3) 310.372
Cardiac Vasodilator, n (%) Yes 19 (61.3) 17 (56.7) x=0.135?
No 12 (38.7) 13 (43.3) g:O.714
Statins, n (%) Yes 16 (51.6) 16 (53.3) x=0.018"
No 15 (48.4) 14 (46.7) p=0.893
Cardiac Glycoside, n (%) Yes 7 (22.6) 2(6.7) $’=3.070°
No 24 (77.4) 28 (93.3) p=0.80

ACE: Angiotensin Converting Enzyme, *: Independent Sample-t; *: Pearson-y’.

test, a significant difference was observed in mean
PSQI scores between the groups (p=0.004). Specifi-
cally, the experimental group exhibited a notably

lower post-test mean score compared to the control

group (Table 3).

Table 3. Comparison of the PSQI score averages of the groups.

Experimental Group Control Group Test
PSQI (n=31) (n=30)
Pre-test, mean+SD [Min-Max] 12.81+4.02 [6-19] 12.03+4.67 [5-21] t=0.694"
p=0.491
Post-test, mean+SD [Min-Max] 7.52+3.80 [3-17] 10.83+4.77 [3-20] t=-3.008"
p=0.004
Test t=6.385" t=1.759°
p=0.000 p=0.089

PSQI: Pittsburgh Sleep Quality Index; SD: Standard Deviation; a: Independent Sample-t; b: Pearson-y>.
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DISCUSSION AND CONCLUSION

Sleep disorders are addressed through a variety of
approaches, encompassing both pharmacological
and non-pharmacological methods. However, altho-
ugh pharmacologic treatments can significantly imp-
rove sleep quality, they may have side effects and
may cause addiction.'” Therefore, it is important that
non-pharmacologic methods are safer.

The investigation aimed at exploring the impact of
aromatherapy on the sleep quality of individuals
with coronary heart disease revealed a notable en-
hancement in sleep quality among patients undergo-
ing aromatherapy inhalation. Davari et al. reported
findings congruent with the present study, noting an
augmentation in sleep quality following aromathe-
rapy among cardiac patients."”> Likewise, Emami-
Sigaroudi et al. observed the efficacy of aromathe-
rapy involving lavender essential oil in averting
sleep disorders.® Lavender essential oil operates on
the limbic system, stimulating the production of y-
aminobutyric acid, particularly within the amygdala,
thereby promoting sleep initiation. Moreover, its
tranquilizing properties facilitate sleep by suppres-
sing the release of acetylcholine.'® Polonini et al.
demonstrated that the daily intranasal administration
of an essential oil blend comprising lavender and
fennel prior to sleep resulted in a notable reduction
in salivary cortisol levels and an improvement in
sleep quality.'” Her and Cho conducted a systematic
review demonstrating that aromatherapy signifi-
cantly improves sleep quality in adults and older
individuals, with additional benefits such as reduced
stress, pain, anxiety, depression, and fatigue.'® In a
clinical trial conducted by Mahdavikian et al., evalu-
ating lavender aromatherapy's effectiveness over
seven days in 105 cardiac care unit patients, signifi-
cant positive effects on sleep quality were observed
within the experimental group when compared to the
control group."

However, conflicting results exist regarding the ef-
fectiveness of aromatherapy in this context. Otaghi
et al. conducted a clinical study among patients in a
cardiac care unit, all of whom were candidates for
angiography. They administered lavender essential
oil four times (every 8 hours, starting 24 hours befo-
re angiography) but found no notable difference in
sleep quality between the intervention and control
groups.”’ Furthermore, another study involving 150
cardiac patients demonstrated that aromatherapy
massage using lavender oil did not yield a signifi-
cant difference in sleep quality compared to routine
massage over 7 days.”' These discrepancies in the
efficacy of lavender oil in enhancing sleep among
individuals with cardiovascular diseases might arise
from variations in study duration and the specific
interventions employed. While some studies did not
observe significant effects of lavender inhalation,?**!
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this study demonstrated significant improvements in
sleep quality with the extended one-month home-
based intervention.

Overall, the comprehensive review by Luo and Jiang
on aromatherapy studies provided encouraging evi-
dence supporting the efficacy of lavender in addres-
sing sleep disorders across diverse populations and
medical conditions.”? However, they underscored the
necessity for additional clinical trials employing
robust methodologies and extended intervention
durations. Such trials are crucial for forming more
evidence-based conclusions regarding the impact of
lavender on sleep-related issues and for delving dee-
per into its mechanisms of action.

In conclusion, it can be said that lavender inhalation
improves sleep quality in patients with CHD. Unlike
previous studies limited to clinical or short-term
applications,’ this study uniquely implemented a
monthly lavender inhalation protocol in the home
environment of patients in this population. This de-
sign not only increases ecological validity but also
provides insights into complementary therapies app-
licable in routine daily life. Lavender is one of the
most commonly used herbs for patients with sleep
disorders. There are various application techniques,
with inhalation being the most preferred. The mec-
hanisms likely involve lavender's known anxiolytic
and sedative properties, potentially mediated thro-
ugh the central nervous system. Given its non-
invasive, cost-effective, and easily applicable nature,
alongside its suitability for cardiac patients, lavender
essential oil serves as a promising, independent he-
althcare intervention. Healthcare professionals can
consider incorporating lavender inhalation into pati-
ent education as a simple approach to improving
sleep quality in CHD patients. However, the genera-
lizability of these findings is limited by the study’s
sample, which included only patients discharged
from a single clinic within a university hospital. Ad-
ditionally, the assessment of patients' sleep quality
was confined to the scale's items, representing a furt-
her limitation. Future studies should explore the ef-
fects of lavender inhalation over extended periods
and its potential impact on long-term cardiovascular
outcomes.
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the principles outlined in the Helsinki Declaration.
Approval was obtained from the Ethics Committee
for Scientific Research and Publication of Isparta
Applied Sciences University (Date: 12.01.2023, de-
cision no: 131/07). Institutional approval to conduct
the study was also obtained from the Chief Physi-
cian of Cukurova University Balcali Hospital (E-
59565534-010.01-679091). Prior to participation, all
patients were duly informed about the study's objec-
tives, emphasized the voluntary nature of their invol-
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ticipation or withdrawal would not influence their
ongoing treatment and care. Informed consent was
obtained from all of the participants. This study was
registered in ClinicalTrials.gov under the registra-
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