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Abstract

Objective: Smoking is one of the major health issues in Iran and
the rest of the world. Smokers deal with a number of medical
problems. This study looked at how aromatherapy with lavender
essential oil (Lavandula angustifolia) affected smoker's
physiological and psychological markers.

Materials and Methods: This double-blind clinical trial included
80 smokers between the ages of 18 and 49. Participants were
allocated at random to an intervention group receiving lavender
essential oil and a control group receiving a placebo. They inhaled
the assigned substance each night for 15 consecutive nights before
bedtime. Primary outcomes included boredom, sleep quality,
anxiety levels, and cognitive function, while secondary outcomes
comprised physiological parameters like heart rate and blood
pressure. All outcomes were assessed prior to and following the
intervention.

Results: The findings indicated that the intervention group
exhibited a significant decrease in anxiety, as quantified by the
Hamilton Anxiety Rating Scale (HARS) (p=0.01), and an
enhancement in sleep quality, as evaluated by the Pittsburgh Sleep
Quality Index (PSQI) (p=0.01). A notable reduction in systolic
blood pressure was recorded in the intervention group (p=0.03). No
significant changes were observed in heart rate, diastolic blood
pressure, or other indices.

Conclusion: The findings of this research indicated that lavender
essential oil can significantly alleviate anxiety and enhance sleep
quality in smokers. This remedy can be considered a safe and
effective alternative to pharmaceutical supplements for the
psychological and physiological problems of smokers.
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Introduction

Smoking is recognized as a significant
public health issue and an important factor
of preventable death, accounting for
approximately 6 million fatalities each
year. In 2019, an estimated 1.14 billion
people worldwide smoked, with tobacco
use causing 7.69 million deaths. Despite a
decrease in smoking globally, tobacco use
still affects 20% of adults. In Iran, smoking
prevalence was 11.14% in 2015, nearly half
the global average. The World Health
Organization (WHO) predicts a decrease in
tobacco users from 1.38 billion in 2000 to
1.2 billion in 2024. However, regional
disparities remain, and further preventive
measures are essential to curb this epidemic
(Zi, Shahmohamadi et al. 2026;
Shahmohamadi et al. 2023; World Health
Organization 2025)

In addition to its strong association with
the development of various diseases
including lung cancer, gastrointestinal
cancer, and cardiovascular diseases,
smoking directly affects an individual's
overall well-being and mental health
(Loretan et al. 2022; Lizarraga, Valderrama
et al. 2021)

Cigarette  nicotine, an  active
component, is known to induce sleep
disturbances, irritability, and heightened
anxiety in smokers (Hata et al. 2022).
Smokers typically experience insufficient
sleep which adversely affects their overall
well-being and is associated with an
increased risk of obesity, as well as
cognitive and emotional impairments (Liao
et al. 2019). Nicotine can impact various
regions of the brain, initially enhancing
cognitive activity and attention, but leading
to a decline in long-term cognitive
performance (Deal et al. 2020; Pandey et al.
2017). Thus, the dual effects of nicotine on
the brain further complicate its overall
impact on health. Anxiety, a common
psychological concern among smokers, can
stem both from the act of smoking itself and
from its use as a self-medication to alleviate
anxiety (Slomp et al. 2019; Fluharty et al.
2017). Additionally, smoking can function

as a stimulant, particularly in individuals
experiencing severe fatigue, helping to
increase alertness and energy levels
(Pettiford et al. 2007). Another effect of
nicotine is the immediate elevation of heart
rate and blood pressure, which can impair
vascular  function and increase the
likelihood of developing vascular disorders
and heart-related complications (Babic et
al. 2019).

After  quitting, smokers  often
experience symptoms such as restlessness,
mood disturbances, and behavioral changes
which increase the need for psychiatric
support and pharmacological treatment
(Cunningham et al. 2016). Although these
medications can be effective, they are
commonly  linked to  detrimental
consequences including dependency and
cognitive deficits (Kasper et al. 2018).
Conversely, non-medication strategies such
as aromatherapy offer a safe and accessible
alternative (Karadag et al. 2017).

Lavender oil (Lavandula angustifolia),
a widely investigated aromatic plant,
exhibits anxiolytic, antidepressant, and
anti-stress effects mainly attributed to its
monoterpenes linalool and linalyl acetate
which modulate GABAergic, serotonergic,
and glutamate-related neural signaling
(Lopez et al. 2017; Harada et al. 2018;
Wang et al. 2018). Systematic reviews and
experimental studies have demonstrated
that lavender essential oil therapy has a
significant effect on alleviating anxiety and
depression, with modest improvements in
physiological measures including blood
pressure (Donelli et al. 2019; Kim et al.
2021; Tan etal. 2023; Yoo et al. 2023). The
standardized oral preparation Silexan has
demonstrated comparable efficacy to
conventional anxiolytics in generalized
anxiety disorder with fewer side effects
(Kasper et al. 2014).

Moreover, several clinical
investigations  report  that  lavender
aromatherapy  alleviates  preoperative

anxiety, menopausal symptoms, and
physiological stress during dental and
cardiac procedures, indicating broad
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psychophysiological benefits (Stanley et al.
2020; Jokar et al. 2020; Tahmasebi et al.
2019; Wang et al. 2022). Beyond its
psychological effects, lavender possesses
anti-inflammatory and immunomodulatory
actions: Lavandula stoechas extract
reduces airway inflammation and cytokine
levels (Tumor Necrosis Factor Alpha and
Interleukin-6) in asthma models (Erfanian
et al. 2025), while clinical trials in Iran
indicate that lavender syrup as a
supplementary treatment alleviates cough,
enhances the sense of smell, and improves
overall well-being in COVID-19 patients
(Qaraaty et al. 2023; Hashem, Dabaghian et
al. 2022)Although there have been many
studies investigating the therapeutic
benefits of lavender oil for a range of
diseases and psychological issues, there has
yet to be a clinical trial that specifically
explores the effects of aromatherapy with
lavender on physiological and
psychological conditions of smokers. This
study was designed to explore the impact of
lavender aromatherapy on  primary
outcomes which encompass boredom, sleep
quality, anxiety severity, and cognitive
function, alongside secondary outcomes
related to heartbeat and blood pressure in
smokers.

Materials and Methods
Study design

This research, documented in the
Iranian Clinical Trials
(IRCT20230320057758N1), was a
randomly assigned, double-blind, placebo-
treated clinical trial involving 80 willing
smokers aged 18 to 49 years in Kashan,
Iran. The procedure was comprehensively
explained to all attendees prior to their
involvement. All intervention techniques
were performed following the acquisition
of signed informed permission from the
subjects and under the oversight of the
investigator. The Ethics Committee of
IR.KAUMS.MEDNT.REC.1401.245
approved this study.

The group of participants comprised
current smokers (scoring 4 on the
Fagerstrom test) or individuals who had
recently quit smoking. All participants were
selected randomly. The attendees were
arbitrarily assigned to two groups using Stat
Trek software and the random number table
method. The group receiving the
intervention (n = 40) was administered
aromatherapy with lavender over a period
of 15 days, in contrast to the control group
(n = 40), which was given a placebo
treatment. As a double-blind study, neither
the participants nor the researchers were
aware of the group assignments (Karadag et
al. 2017).

Criteria for inclusion and exclusion

The criteria for inclusion were: 1.
Readiness for participation in a trial, 2. Age
between 18 and 49 years, 3. Absence of
chronic conditions including mental health
disorders, diabetes, hypertension,
cardiovascular disease, and hepatitis, 4.
Individuals who are current smokers or
have recently quit, with a Fagerstrom score
of at least 4.

The exclusion criteria included: 1.
Unwillingness to participate in the study
(non-cooperation), 2. Use of any
medications, 3. Newly diagnosed chronic
physical conditions such as diabetes or
hypertension that could affect the study
outcomes, 4. Use of illicit substances
(including opium and other drugs), 5. Use
of water pipes.

Description of lavender and placebo
One of the aromatherapy essential oils
that is most commonly utilized is lavender,
recognized for its calming and anxiety-
reducing properties. It contains primary
active compounds which are responsible for
its therapeutic properties. The lavender oil
utilized in this investigation was obtained
from Barij Essence Pharmacy Company
(Under Batch No 9208051) in Iran and
selected for its high quality and purity. The
chosen aromatherapy blend included 10%
lavender oil in a sesame carrier oil base,
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while the placebo group received only the
carrier oil. In this study, placebo (Barij
Essential Company) with aromatherapy
characteristics was designed. Lavender oil
and placebo was used during the 15-day
intervention. To maintain blinding for both
the researchers and participants, the
placebo and lavender oil was placed in
separate containers labeled with codes 1
and 2.

Methodology

The study procedure was as follows:
Initially, all participants were assessed for
boredom, anxiety, cognitive function, sleep
quality, and clinical factors (heart rate and
blood pressure) using questionnaires. A
random assignment was made to place
individuals into either the lavender essential
oil group or the placebo group. For 15
consecutive nights, they were advised to
place two drops of the given substance on a
cotton ball before bedtime and inhale it for
20 min. The cotton ball, measuring 2x2 cm,
was placed approximately 30.48 centimeter
below the participant’s nose to facilitate
inhalation during sleep. An identical
procedure was likewise applied to the
control group. This dosage was based on
previous research and established safety
guidelines for lavender oil use in
aromatherapy (Karadag et al. 2017). Upon
completion of the research, participants
inhaled the relevant substance 20 min prior
to retaking the assessments, which included
evaluations of boredom, anxiety, cognitive
function, sleep quality, and clinical factors.

Measurement of primary and secondary
outcomes

Blood pressure measurements (systolic
and diastolic) were taken with a digital
blood pressure monitor (Riester ri-
champion N Digital Sphyg. Model: 1725-
147, Riester GmbH, Jungingen, Germany)
following  the  standard  protocol.
Participants were asked to sit in a relaxed
sitting posture with feet flat on the ground
and sufficient back support, remaining in
this position for at least 5 min prior to the

measurement.  The  assessment  was
conducted on the right arm utilizing a cuff
that was suitably calibrated to match the
arm circumference of each participant.
Blood pressure measurements were taken
on two occasions: initially at baseline, prior
to the intervention, and subsequently at the
conclusion of the 15-day treatment period.
The analysis utilized the mean of the two
readings. All measurements were taken by
a trained nurse to ensure consistency and
accuracy.

Assessment instruments

Hamilton created the 14-item Hamilton
Anxiety Rating Scale (HARS) in 1959;
each item represents a distinct symptom of
anxiety. Higher scores indicate more severe
anxiety, and the total score ranges from 0 to
56, with each question being assessed on a
5-point Likert scale from 0 to 4 (Thompson
2015).

In 2005, Shiffman and Sayette, created
the Nicotine Dependence Syndrome Scale
(NDSS), a multi-item instrument that
measures nicotine dependence according to
the DSM-IV-TR criteria. Smoking arousal,
tolerance,  preferences,  stereotypical
behavior, and commitment are the five
pillars upon which the 19-item scale rests.
The reliability of the scale was assessed,
with a total score reliability of 0.84, and
subscale reliabilities of 0.76 for arousal,
0.69 for preference, 0.55 for tolerance, 0.63
for adherence, and 0.70 for stereotypical
behavior (Shiffman and Sayette 2005).

The Multidimensional State Boredom
Scale (MSBS), created in 2013 by Fahlman
et al. was used in this research. Featuring
29 items across 5 dimensions, the scale is
the first all-inclusive tool for measuring
ennui. The dimensions include non-
participation (10 items), inattention (4
items), high arousal (5 items), time
perception (5 items), and low arousal (5
items) (Fahlman et al. 2013).

The MoCA (Montreal Cognitive
Assessment) is a comprehensive seven-
item test that evaluates visuospatial
abilities, memory, attention, spatial
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awareness, and delayed recall. Executive
functioning, advanced language skills,
memory, and complex visuospatial
processing are among the many cognitive
areas assessed, and the exam covers a wider
range than the Mini-Mental State
Examination (Nasreddine et al. 2005).

The Pittsburgh Sleep Quality Index
(PSQI) has 19 items rated on a scale with
four options: no sleep issues (0), moderate
sleep problems (1), severe sleep problems
(2), and extremely severe sleep problems
(3). Participants were divided into two
groups after integrating scores. A total
score of 5 or greater indicated poor sleep
quality, whereas less than 5 indicated
adequate sleep (Buysse et al. 1989).

Several studies have examined and
confirmed the reliability and validity of
these surveys among Iranians (Aghili et al.
2022; Emsaki et al. 2011; Farrahi et al.
2009; Moloudi et al. 2022; Shahidi et al.
2007; Soleimani et al. 2017).

Data analysis and statistical evaluation
Data are expressed as mean + standard
deviation (SD) and as percentages. The
analysis of data was performed utilizing
SPSS version 17, developed by IBM SPSS,
Inc., located in Armonk, NY, USA. The
Chi-square test was utilized for the analysis

of qualitative data, whereas multiple
regression models were applied for the
analysis of quantitative data. The
Kolmogorov-Smirnov test was applied to
assess the normality of the data. A p-value
of less than 0.05 was deemed statistically
significant.

Results

Initially, 100 participants  were
evaluated for eligibility and subsequently
recruited in the study. Among these, 80
smokers were randomly allocated to either
the essential oil of lavender group or the
placebo group. Four individuals in the
group receiving placebo and two from the
intervention group were excluded due to
their refusal to participate. Consequently,
74 subjects (intervention group: n = 38 and
placebo group: n = 36) were incorporated
into the final phase of analysis (Figure 1).

Table 1 indicates that there were no
significant disparities in demographic
variables and smoking-related behaviors
between the intervention and placebo
groups. This signifies that both of the
groups were equivalent concerning these
parameters.

Eligibility ramge: 18 o 49 vears
(Fx = IOV}

Mo ernfry criteria

(i = 2

Reandomized
7 = &)

Allocation l
Flacebo group Trtarverntion group
(Fa = L0) 7 = 40}
w Follow-up »
Excluded Excluded
- Lirmwilfimgness (o - Lirmwillingness fo
perticipate (11 = 4) participate (1 = 2)
I ¢ Anmalysis Y 1
Arralveed Arcafyzed
(72 = F4) (P2 = 38)

Figure 1. Flowchart of the clinical trial
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Table 1. Demographic information

Variables Placebo group (n=36) Intervention group (n=38) p valuet
Age (year) 33.50 £6.22 33.18+7.58 0.84
Age at first use (year) 18.72 £ 2.39 18.10 £ 2.44 0.27
Gender (%)

Male 29 (80.6) 35(92.1) 0.14?
Female 7(19.4) 3(7.9)

Education (%)

Elementary 2 (5.6) 3(7.9)

Intermediate 9 (25) 8(21.1) 0.962
Diploma 15 (41.7) 16 (42.1)

College 10 (27.8) 11 (28.9)

Marital Status (%)

Single 11 (30.6) 17 (44.7)

Married 20 (55.6) 17 (44.7) 0.45?
Widowed/Divorced 5(13.9) 4 (10.5)

Job (%)

Unemployed 6 (16.7) 10 (26.3)

Employee 4(11.1) 6 (15.8) 0.43?
Others 26 (72.2) 22 (57.9)

Duration of cigarette smoking (year) 11.69 + 6.40 11.68 + 6.58 0.99
Packs per day (%)

One pack 25 (69.4) 26 (68.4)

Two packs 9 (25) 11 (28.9) 0.77?
Three packs 2 (5.6) 1(2.6)

1: paired t-test, 2: chi-square test.

Primary outcomes

Notable differences are observed across
various variables within the two study
groups (Table 2). The intervention
population demonstrated a significant
reduction in the Hamilton Anxiety Rating
Scale (HARS) (p=0.01). The intervention
population also showed a significant
improvement in sleep quality, as measured
by the Pittsburgh Sleep Quality Index
(PSQI) (p=0.01). No significant differences
were observed between the two groups
regarding nicotine dependence (NDSS) or
boredom (MSBS) (p>0.05). Additionally,
the changes in cognitive test scores
(MoCA) approached significance
(p=0.055). Overall, lavender essential oil
demonstrated a positive impact on
alleviating anxiety and improving sleep
quality. However, regarding within-group
comparisons, a significant difference was
observed only in the MoCA variable
between the first and fifteenth days in the
placebo group. In contrast, the intervention
group exhibited this significant difference
between the HARS and PSQI variables.

Epub ahead of print

Secondary outcomes

Comparisons between the intervention
and placebo groups revealed notable
differences in certain  physiological
variables (Table 3). A significant decrease
in systolic blood pressure (SBP) was
observed in the intervention group
(p=0.03), based on measurements taken
following the procedure described in the
Materials and Methods section. However,
no meaningful alterations were observed in
diastolic blood pressure (DBP) between the
groups (p=0.36). Furthermore, heart rate
(PR) showed no noteworthy differences
between the groups (p=0.58). Overall, the
findings indicate that lavender essential oil
has a notable effect on lowering SBP.
However, other physiological measures did
not exhibit  significant  alterations.
Furthermore, within-group comparisons
revealed no significant difference between
the secondary outcomes variables in the
placebo and intervention groups.
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Table 2. Primary outcomes

Variables  Placebo Group (n=36) pvalue!  Intervention Group (n=38) pvalue!  Difference in p value?
outcome measures
Day 1 Day 15 Day 1 Day 15 B (95% CI)

HARS 22.83+7.33 22,69 +7.41 0.34 22 +5.96 21.05+5.34 0.004 -0.89 (-1.56,-0.22)  0.01
NDSS 57 £5.08 56.83+5 0.20 57.31+£5.77 57.23+5.84 0.54 0.11 (-0.23, 0.46) 0.51
PSQI 5.25 +2.48 5.33 £2.43 0.52 51+2.19 4.65+2.08 0.02 -0.56 (-0.98,-0.13)  0.01
MSBS 132.72+2091 132.77+20.79 0.76 117.68+21.01 117.44+20.89 0.36 -0.46 (-1.12, 0.19) 0.16
MoCA 26.41+1.71 26.72 + 1.56 0.01 26.55+1.76 26.06 +1.77 0.32 -0.23 (-0.48,0.005)  0.055

HARS: Hamilton anxiety rating scale, NDSS: Nicotine dependence syndrome scale, PSQI: Pittsburgh sleep
quality index, MSBS: Multidimensional state boredom scale, MoCA: Montreal cognitive assessment, 1:
Based on independent t-test (Within group), 2: Obtained from multiple regression models.

Table 3. Secondary outcomes

Variables  Placebo group (n=36) p value*  Intervention group (n=38)  p value! Difference in outcome  p value!
measures p (95% CI)

Day 1 Day 15 Day 1 Day 15
SBP 116.94+5.44 117.36x3.97 0.48 115.6745.06 115.21+4.14 0.38 -1.36 (-2.61, -0.12) 0.03
(mmHg)
DBP 78.03+£5.79 78.89+4.75 0.13 78.93+2.92 78.88+3.26 0.90 -0.58 (-1.84, 0.67) 0.36
(mmHg)
PR 69.74+4.68 69.65+4.23 0.92 68.63+4.78  68.68+4.88  0.95 -0.53 (-2.47,1.4) 0.58
(BPM)

SBP: Systolic blood pressure, DBP: Diastolic blood pressure, PR: Pulse rate, BPM: Beats per Minute, mmHg:
millimeters of mercury, 1: Based on independent t-test (Within group), 2: Obtained from multiple regression

models.

Discussion

This research sought to investigate the
impacts of lavender scent on primary
outcomes including boredom, sleep quality,
anxiety severity, and cognitive function, as
well as secondary outcomes including
indicators like heartbeat and blood pressure
in individuals who smoke. After 15 days of
intervention, the findings demonstrated that
the essential oil of lavender positively
influenced anxiety reduction and enhanced
sleep quality. However, no substantial

alterations were noted in nicotine
dependence syndrome, boredom, or
cognitive  performance  within  the

intervention population in contrast to the
placebo participants. Regarding
physiological outcomes, lavender scent was
significantly associated with a decrease in
the systolic pressure, while no notable
alterations were observed in DBP or the
heart rate.

Numerous clinical investigations have
explored the impact of lavender aroma on

diverse  physiological and clinical
conditions. One such study by
Sahebalzamani and colleagues, involving
260 students, showed that inhaling a blend
of lavender and rose aromatherapy oils led
to a significant reduction in anxiety and
depression symptoms by the end of the
second and fourth weeks of the treatment
period (Sahebalzamani et al. 2010). In a
controlled trial, 183 older individuals were
randomly assigned to three groups, with 61
participants in each group: control,
lavender, and chamomile selection. Over a
period of 30 nights, all of the participants
breathed in three drops of essential oil,
either 1.5% lavender or chamomile. The
findings indicated that the use of inhaling
aromatherapy featuring lavender and
chamomile essential oils led to a notable
decrease in stress levels, anxiety, and
depression among the elderly. This effect
was observed both immediately after the
intervention and one month later,
particularly within the groups (Ebrahimi et
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al. 2022). A meta-analysis that was carried
out in 2019 by Kang and colleagues showed
that lavender is beneficial in reducing both
the physical and mental signs of
anxiousness in healthy people and in
patients who suffer from a variety of
anxiety disorders (Kang et al. 2019). In
another study, a total of 120 nurses were
involved in a randomized clinical
investigation carried out from 2018 to 2019.
The study included three intervention
groups: musical therapy and aromatherapy
utilizing lavender-chamomile aromatic oils,
and a composition of the first two
interventions, along with a control group.
The findings showed that aroma and music
therapy both considerably lowered the
nurses' anxiety levels (Zamanifar et
al.2020). A 2021 study aimed at evaluating
the effects of aromatic therapy on anxiety
before surgery in adults by randomized
controlled trials revealed that aromatherapy
notably diminished preoperative anxiety in
comparison to the control group (Huang et
al. 2021). The process through which
lavender oil alleviates anxiety can be linked
to the compound linalool which interacts
with Gamma-Aminobutyric Acid (GABA)
A receptors, resulting in impacts
comparable  with  those  of the
benzodiazepines. This binding enhances the
inhibitory action of GABA in the brain,
helping to alleviate nervous tension, reduce
anxiety, and induce relaxation (Sayorwan et
al. 2012).As previously noted, our
investigation identified no evidence of
statistical significance regarding the use of
lavender essential oil and improvements in
cognitive test scores (MoCA) in smokers.
However, a study conducted on 20 healthy
individuals, which examined the influence
of the aroma inhaled on cerebral function
related to cognitive flexibility, indicated
that inhalation of lavender essential oil
resulted in significant changes in brain
oscillation  strength and  behavioral
performance. These results from the field of
neuroscience imply that smelling lavender
essential oil might improve mental agility
(Afghan et al. 2024). Lavender essential oil

was shown by Malloggi et al. to decrease
arousal when inhaled and it improved
sustained attention in healthy individuals.
However, the findings regarding memory
were inconsistent. Overall, the modulation
of the GABAergic pathway by linalool, a
key component of lavender essential oil,
may account for the observed improvement
in cognitive performance (Malloggi et al.
2022). In this context, a meta-analysis
conducted in 2025 included 888 individuals
suffering  from  cognitive  disorders
discovered that aromatherapy inhalation
enhanced cognitive performance while also
decreasing homocysteine levels. According
to these findings, inhaling aromatherapy
has the potential to be a safe, effective, and
inexpensive way to improve cognitive
abilities in people with cognitive disorders
(Su et al. 2025).

A study evaluating the impact of 12
weeks of aromatherapy with lavender on
self-reported quality of sleep and heart rate
variability (HRV) in middle-aged women
with sleeplessness indicated that lavender
inhaling might have a short-term beneficial
influence on HRV by increasing
parasympathetic control. Women who
received aromatherapy showed significant
improvements in the quality of sleep
following the intervention. Nevertheless,
the aromatherapy of lavender did not seem
to offer long-term benefits on HRV at
follow-up (Chien et al. 2012). A study
conducted at a psychiatric clinic
investigated the effectiveness of lavender
essential oil aromatherapy on the quality of
sleep in 80 people dealing with severe
depression and  concomitant  sleep
disturbances. Lavender oil was inhaled by
the intervening group, while almond oil was
given as a placebo to the control
individuals. Comparing the group receiving
the intervention to the control, the results
showed a  statistically  significant
enhancement in the quality of sleep. These
results indicate suggesting lavender oil
aromatherapy could be a useful herbal
supplemental therapy for improving the
quality of sleep in those suffering from
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severe depression (Samadi et al. 2021). In a
different investigation, (Hamzeh et al.
2020) assessed the effects of breathing in
essential oils of peppermint and lavender on
those suffering cancer quality of sleeping.
One hundred twenty individuals were
allocated at random to the following
categories:  control, peppermint, and
lavender. Each group receiving intervention
was administered three drops of their
designated oil of essence for seven days in
a row. In comparison to the control group,
the results showed that patients who got
aromatherapy had much better sleep quality
(Hamzeh et al. 2020). Linalool binds to the
N-Methyl-D-aspartate  (NMDA) receptor
and acts as an antagonist of the competition
of glutamate. In the rat brain, exposure to
lavender oil enhances the affinity of GABA
for the GABA-A receptor, thereby reducing
neuronal excitability and facilitating sleep
onset. The stress-relieving effects of a brief
sleep cycle are attributed to the reduction of
cortisol levels. Consequently, napping may
help alleviate the stimulation of both the
sympathetic nervous and endocrine system,
leading to an anti-stress response (Yogi et

al.2021).
A study involving 80 patients
undergoing coronary angiography

investigated the impact of lavender
inhalations on hemodynamic alterations.
Post-intervention, significant decreases in
both systolic and diastolic blood pressure,
along with heart rate, were recorded in
those in the intervention group (Ziyaeifard
et al. 2017). In this context, Gultom et al.
found that 32 hypertensive patients who
participated in lavender aromatherapy
showed a significant decrease in systolic
and diastolic blood pressure (Gultom et al.
2016). The effect of lavender on lowering
blood pressure is linked to one of its active
compounds. A research investigation
conducted on rats revealed that olfactory
stimulation utilizing lavender essential oil
led to a decrease in sympathetic nerve
activity. Specifically, linalool, affects the
hypothalamic suprachiasmatic nucleus and
the central histaminergic nervous system,

which in turn, reduces blood pressure and
autonomic neurotransmission (Tanida et al.
2006). A further study corroborated these
findings, demonstrating that linalool,
lowered blood pressure in rats administered
urethane for anesthesia by reducing
sympathetic nerve activity associated with
the adrenal glands and kidneys (Hoferl et al.
2016; Nagai et al. 2014).

However, additional research has
pointed out lavender aromatherapy has little
significant effect on clinical and
physiological factors, including anxiety
levels, sleep quality, and blood pressure in
individuals with various diseases and
pathological conditions, and the observed
effects were statistically insignificant
(Jafarbegloo et al. 2020; Otaghi et al. 2017;
Sebastian and Kear 2024; Tamaki et al.
2017).

Emerging evidence from both human
and preclinical studies suggests that
lavender and its bioactive components exert
protective rather than adverse effects under
cigarette-smoke exposure. A clinical trial
demonstrated that inhalation of L.
angustifolia essential oil significantly
reduced cigarette craving in habitual
smokers, indicating a potential
neuromodulatory benefit (de Almeida
Cunha et al. 2018) Consistently,
experimental models have demonstrated
that linalool reduces cigarette-smoke-
induced pulmonary inflammation by
inhibiting NF-«B signaling and suppressing
pro-inflammatory cytokine production (Ma
et al. 2015), indicating that extract from L.
stoechas reduces acute lung damage via
regulating the NF-xB pathway and
oxidative stress (Al-Joufi et al. 2024).
Together, these data reinforce the notion
that lavender aromatherapy is unlikely to
interact harmfully with cigarette smoke and
may instead confer antioxidant, anti-
inflammatory, and  craving-reducing
benefits.

The constraints of the investigation
encompass the limited sample size and the
focus on current smokers. Future research
would benefit from examining individuals
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who are in the process of quitting smoking.
Additionally, withdrawal symptoms and
cravings were not assessed, which should
be considered in future studies.
Additionally, water pipe smokers were not
included in this study, which is considered
one of the limitations and could be
addressed in future research.

Lavender essential oil aromatherapy
was shown to alleviate anxiety and improve
the quality of sleep in this research. The
significant reductions in HARS scores and
improvements in the quality of sleep
(PSQI) within the one receiving the
intervention highlighted the potential role
of this intervention in promoting mental
health. However, there were no significant
effects on nicotine dependence (NDSS) or
boredom (MSBS), and although cognitive
function  (MoCA)  showed  some
improvement, it did not attain significance
in statistics. Regarding physiological
measures, participants receiving the
treatment exhibited a notable decline in
systolic blood pressure, whereas heart rate
and diastolic blood pressure remained
statistically comparable between the
groups. These findings suggested that
lavender essential oil could serve as a low-
cost and safe adjunct for reducing anxiety
and improving sleep patterns. Nevertheless,
additional  studies are required to
investigate  its  impact on  other
psychological and physiological factors.
Future research involving expanded sample
sizes and extended intervention durations
would offer a deeper insight into the
mechanisms underlying the effects of this
compound.

Acknowledgment

We express our gratitude to all
individuals who participated to the
successful completion of this randomized
controlled trial. Additionally, the current
research was financially supported by a
grant from KAUMS (401125). Also, the
study team wish to express their gratitude
to the Clinical Research Development Unit
at Kashan Shahid Beheshti Hospital.

Conflicts of interest
The researchers state that they possess
no competing interests.

Funding
This research was financed by Kashan
University of Medical Sciences, Iran.

Ethics approval and consent to
participate

Every individual involved provided
written informed consent prior to
participation. The study adhered to the
principles outlined in the Declaration of
Helsinki, and the study design and protocol
were approved by the Ethics Committee of
Kashan University of Medical Sciences
(Project number: 401125;
IR.KAUMS.MEDNT.REC.1401.245). The
research is registered with the Iranian
Registry of Clinical Trials
(IRCT20230320057758N1). Any
amendments to the clinical protocol will be
submitted to the clinical trials registry after
receiving approval from the relevant ethics
review committee.

Authors’ contributions

M.F, M.S and A. GH developed the
conceptual framework of the investigation.
Every author participated in the
development of the study design and the
acquisition of data. All authors shall
participate in data interpretation, contribute
to the final report, and collectively decide
on submitting it for publication. Every
author has reviewed and approved the
protocol and the manuscript.

References

Afghan R, Heysieattalab S, Zangbar HS,
Ebrahimi-Kalan A, Jafari-Koshki T,
Samadzadehaghdam N. 2024. Lavender
Essential  Oil  Inhalation  Improves
Attentional  Shifting and  Accuracy:
Evidence from Dynamic Changes of
Cognitive Flexibility and Power Spectral
Density of Electroencephalogram Signals.
J Med Signals Sens, 14:12.

Epub ahead of print 10



Lavender aromatherapy in smokers

Aghili m, dadvar z, babaee E. 2023. Prediction
of marital infidelity based on readiness for
boredom, tendency to risky behaviors and
emotional intelligence in people with
extramarital relationship. J Soc Psychol
6610:61-76.

Al-Joufi FA, Shaukat S, Hussain L, Hussain N,
Al Haddad AH, Algahtani A, Algahtani T,
Momenah MA, Ibrahim SA, Hussain M.
2024. Lavandula stoechas significantly
alleviates cigarette smoke-induced acute
lung injury via modulation of oxidative
stress and the NF-xB pathway. Food
Biosci, 59:103834.

Babic M, Schuchardt M, Tolle M, van der Giet
M. 2019. In times of tobacco-free nicotine
consumption: The influence of nicotine on
vascular calcification. Eur J Clin Invest,
494:e13077.

Buysse DJ, Reynolds CF, 3rd, Monk TH,
Berman SR, Kupfer DJ. 1989. The
Pittsburgh Sleep Quality Index: a new
instrument for psychiatric practice and
research. Psychiatry Res, 282:193-213.

Chien LW, Cheng SL, Liu CF. 2012. The effect
of lavender aromatherapy on autonomic
nervous system in midlife women with
insomnia. Evid Based Complement
Alternat Med, 2012:740813.

Cunningham FE, Hur K, Dong D, Miller DR,
Zhang R, Wei X, McCarren M, Mosholder
AD, Graham DJ, Aspinall SL, Good CB.
2016. A comparison of neuropsychiatric
adverse events during early treatment with
varenicline or a nicotine patch. Addiction,
1117:1283-1292.

de Almeida Cunha NB, Orozco CM, de Morais
Pordeus LC, Fernandes Braga JE. 2018.
Effects of essential oil of Lavandula
angustifolia in patients with cigarette
craving. J Med Ther, 2:1-6.

Deal JA, Power MC, Palta P, Alonso A,
Schneider ALC, Perryman K, Bandeen-
Roche K, Sharrett AR. 2020. Relationship
of Cigarette Smoking and Time of Quitting
with Incident Dementia and Cognitive
Decline. J Am Geriatr Soc, 682:337-345.

Donelli D, Antonelli M, Bellinazzi C, Gensini
GF, Firenzuoli F. 2019. Effects of lavender
on anxiety: A systematic review and meta-
analysis. Phytomedicine, 65:153099.

Ebrahimi H, Mardani A, Basirinezhad MH,
Hamidzadeh A, Eskandari F. 2022. The
effects of Lavender and Chamomile
essential oil inhalation aromatherapy on

depression, anxiety and stress in older
community-dwelling people: A
randomized controlled trial. Explore (NY),
183:272-278.

Emsaki G, Molavi H, Chitsaz A, Movahed
Abtahi M, Asgari k. 2011. Psychometric
Properties of the Montreal Cognitive
Assessment  (MoCA) in  Parkinson's
Disease Patients in Isfahan. J Isfahan Med
Sch, 29158:1606-1615.

Erfanian N, Fazlpour F, Safarpour H, Askari
SF, Foadoddini M, Nasseri S. 2025.
Exploring the anti-inflammatory effects of
Lavandula stoechas L. extract on
ovalbumin-induced acute asthma in
BALB/c mice. Avicenna J Phytomed,
15:933-940.

Fahlman SA, Mercer-Lynn KB, Flora DB,
Eastwood JD. 2013. Development and
validation of the multidimensional state
boredom scale. Assessment, 201:68-85.

Farrahi J, Nakhaee N, Sheibani V, Garrusi B,
Amirkafi A. 2009. Psychometric properties
of the Persian version of the Pittsburgh
Sleep Quality Index addendum for PTSD
(PSQI-A). Sleep Breath, 133:259-262.

Fluharty M, Taylor AE, Grabski M, Munafo
MR. 2017. The Association of Cigarette
Smoking With Depression and Anxiety: A
Systematic Review. Nicotine Tob Res,
191:3-13.

Gultom AB, Ginting S, Silalahi EL. 2016. The
influence of lavender aroma therapy on
decreasing blood pressure in hypertension
patients. Int J Public Health Sci (IJPHS),
54:470-478.

Hamzeh S, Safari-Faramani R, Khatony A.
2020. Effects of Aromatherapy with
Lavender and Peppermint Essential Qils on
the Sleep Quality of Cancer Patients: A
Randomized Controlled Trial. Evid Based
Complement Alternat Med, 2020:7480204.

Harada H, Kashiwadani H, Kanmura Y,
Kuwaki T. 2018. Linalool odor-induced
anxiolytic effects in mice. Front Behav
Neurosci, 12:414763.

Hashem-Dabaghian F, Azimi SA, Bahrami M,
Latifi SA, Enayati A, Qaraaty M. 2022.
Effect of lavender (Lavandula angustifolia
L.) syrup on olfactory dysfunction in
COVID-19 infection: a pilot controlled
clinical trial. Avicenna J Phytomed, 12:1-6.

Hata A, Komiyama M, Yasoda A, Wada H,
Yamakage H, Satoh-Asahara N, Morimoto
T, Takahashi Y, Hasegawa K. 2022.

Epub ahead of print 11



Fallahet al.

Psychological Effects of Aromatherapy on
Smokers With Depressive Tendencies
During Smoking Cessation Treatment:
Protocol for a Pre-Post Single-Arm Clinical
Trial. IMIR Res Protoc, 117:e38626.

Hoferl M, Hitter C, Buchbauer G. 2016. A Pilot
Study on the Physiological Effects of Three
Essential Oils in Humans. Nat Prod
Commun, 1110:1561-1564.

Huang H, Wang Q, Guan X, Zhang X, Kang J,
Zhang Y, Zhang Y, Zhang Q, Li X. 2021.
Effect of aromatherapy on preoperative
anxiety in adult patients: A meta-analysis
of  randomized controlled trials.
Complement Ther Clin Pract, 42:101302.

Jafarbegloo E, Ahmari Tehran H, Bakouei S.
2020. The impacts of inhalation
aromatherapy with lavender essential oil on
students’ test anxiety: A randomized
placebo-controlled clinical trial. J Med
Plants , 173:100-108.

Jokar M, Delam H, Bakhtiari S, Paki S, Askari
A, Bazrafshan MR, Shokrpour N. 2020.
The effects of inhalation lavender
aromatherapy on postmenopausal women’s
depression and anxiety: a randomized
clinical trial. J Nurse Pract, 16:617-622.

Kang HJ, Nam ES, Lee Y, Kim M. 2019. How
Strong is the Evidence for the Anxiolytic
Efficacy of Lavender?: Systematic Review
and Meta-analysis of Randomized
Controlled Trials. Asian Nurs Res (Korean
Soc Nurs Sci), 135:295-305.

Karadag E, Samancioglu S, Ozden D, Bakir E.
2017. Effects of aromatherapy on sleep
guality and anxiety of patients. Nurs Crit
Care, 222:105-112.

Kasper S, Gastpar M, Miiller WE, Volz HP,
Moller HJ, Schlafke S, Dienel A. 2014.
Lavender oil preparation Silexan is
effective in generalized anxiety disorder—a
randomized, double-blind comparison to
placebo  and  paroxetine. Int ]
Neuropsychopharmacol, 17:859-869.

Kasper S, Miller WE, Volz HP, Mdller HJ,
Koch E, Dienel A. 2018. Silexan in anxiety
disorders: Clinical data and
pharmacological background. World J Biol
Psychiatry, 196:412-420.

Kim M, Nam ES, Lee Y, Kang HJ. 2021.
Effects of lavender on anxiety, depression,
and physiological parameters: systematic
review and meta-analysis. Asian Nurs Res
(Korean Soc Nurs Sci), 15:279-290.

Liao Y, Xie L, Chen X, Kelly BC, Qi C, Pan C,

Yang M, Hao W, Liu T, Tang J. 2019. Sleep
quality in cigarette smokers and
nonsmokers: findings from the general
population in central China. BMC Public
Health, 191:808.

Lizarraga-Valderrama LR. 2021. Effects of
essential oils on central nervous system:
Focus on mental health. Phytother Res,
352:657-679.

Lopez V, Nielsen B, Solas M, Ramirez MJ,
Jager AK. 2017. Exploring
pharmacological mechanisms of lavender
(Lavandula angustifolia) essential oil on
central nervous system targets. Front
Pharmacol, 8:280.

Loretan CG, Cornelius ME, Jamal A, Cheng
YJ, Homa DM. 2022. Cigarette Smoking
Among US Adults With Selected Chronic
Diseases Associated With Smoking, 2010-
2019. Prev Chronic Dis, 19:E62.

Ma J, Xu H, Wu J, Qu C, Sun F, Xu S. 2015.
Linalool inhibits cigarette smoke-induced
lung inflammation by inhibiting NF-xB
activation. Int Immunopharmacol, 29:708-
713.

Malloggi E, Menicucci D, Cesari V, Frumento
S, Gemignani A, Bertoli A. 2022. Lavender
aromatherapy: A systematic review from
essential oil quality and administration
methods to cognitive enhancing effects.
Appl Psychol Health Well Being, 142:663-
690.

Moloudi A, Arian H, Mahdavi M, Madah F,
Roghaeeh Taghipour RT. 2022. Cognitive-
behavioral therapy (CBT) in the form of
Emotive Behavior Therapy (REBT)
Intervention on irrational Beliefs and
Anxiety of adolescent girls with social
anxiety. Prev Couns, 32:47-509.

Nagai K, Niijima A, Horii Y, Shen J, Tanida M.
2014. Olfactory stimulatory with grapefruit
and lavender oils change autonomic nerve
activity and physiological function. Auton
Neurosci, 185:29-35.

Nasreddine ZS, Phillips NA, Bedirian V,
Charbonneau S, Whitehead V, Collin I,
Cummings JL, Chertkow H. 2005. The
Montreal Cognitive Assessment, MoCA: a
brief screening tool for mild cognitive
impairment. J Am Geriatr Soc, 534:695-
699.

Otaghi M, Qavam S, Norozi S, Borji M, Moradi
M. 2017. Investigating the effect of
lavender essential oil on sleep quality in
patients candidates for angiography.

Epub ahead of print 12



Lavender aromatherapy in smokers

Biomed Pharmacol J, 101:473-478.

Pandey K, Panday D, Sapkota N, Dhami A,
Sarraf A, Shrestha S, KC D. 2017. Effect of
smoking in cognition. J Pulm Respir Med,
3399:2.

Pettiford J, Kozink RV, Lutz AM, Kollins SH,
Rose JE, McClernon FJ. 2007. Increases in
impulsivity following smoking abstinence
are related to baseline nicotine intake and
boredom susceptibility. Addict Behav,
3210:2351-2357.

Qaraaty M, Bahrami M, Azimi SA, Hashem-
Dabaghian F, Saberi S, Zaidi SM, Sahebkar
A, Enayati A. 2023. Lavender (Lavandula
angustifolia) syrup as an adjunct to
standard care in patients with mild to
moderate COVID-19: an open-label,
randomized, controlled clinical trial.
Avicenna J Phytomed, 13:400-408.

Sahebalzamani M, Khanavi M, Alavimajd H,
Mirkarimi SM, Karimi M. 2010. Effects of
inhalation aromatherapy on female
students' anxiety and depression settling in
dormitory of Tehran University of Medical
Sciences. Med Sci J Islamic Azad Univ,
20:175-181.

Samadi Z, Jannati Y, Hamidia A,
Mohammadpour RA, Hesamzadeh A.
2021. The effect of aromatherapy with
lavender essential oil on sleep quality in
patients with major depression. J Nurs
Midwifery Sci, 82:67-73.

Sayorwan W, Siripornpanich V,
Piriyapunyaporn T, Hongratanaworakit T,
Kotchabhakdi N, Ruangrungsi N. 2012.
The effects of lavender oil inhalation on
emotional states, autonomic nervous
system, and brain electrical activity. J Med
Assoc Thai, 954:598-606.

Sebastian LA, Kear T. 2024. The Effect of
Lavender Aromatherapy on Heart Rate,
Blood Pressure, and Perceived Stress
Among Cardiac Rehabilitation Patients: A
Pilot Study. Holist Nurs Pract, 384:238-
244.

Shahidi J, Khodabakhshi R, Yahyazadeh S,
Amini MG, Nosrati H. 2007. Quality of
sleep in cancer patients: evidence from
Persian translation of Pittsburg Sleep
Quality Index. Austral Asian J Cancer,
6:165-168.

Shahmohamadi E, Yousefi M, Mohammadi E,
Ghanbari A, Shaker E, Azadnajafabad S,
Abbasi-Kangevari M, Rashidi MM, Rezaei
N, Mohammadi Fateh S, Foroutan Mehr E,

Rahimi S, Effatpanah M, Jamshidi H,
Farzadfar F. 2023. National and Provincial
Prevalence of Cigarette Smoking in Iran; A
Systematic Analysis of 12 Years of STEPS
Experience. Arch Iran Med, 269:472-480.

Shiffman S, Sayette MA. 2005. Validation of
the nicotine dependence syndrome scale
(NDSS): a criterion-group  design
contrasting chippers and regular smokers.
Drug Alcohol Depend, 791:45-52.

Slomp FM, Bara TS, Picharski GL, Cordeiro
ML. 2019. Association Of Cigarette
Smoking With Anxiety, Depression, And
Suicidal Ideation Among Brazilian
Adolescents. Neuropsychiatr Dis Treat,
15:2799-2808.

Soleimani M, Asgari M, Imani A, Tammadon
M. 2017. The effect of cool temperature
dialysate on sleep quality in hemodialysis
patients. J Adv Med Biomed Res,
25111:128-138.

Stanley PF, Wan LF, Karim RA. 2020. A
randomized prospective placebo-controlled
study of the effects of lavender
aromatherapy on preoperative anxiety in
cataract surgery patients. J Perianesth Nurs,
35:403-406.

Su G, LiuF, Yang X, Chen Z, Kang Y, Gao S.
2025. The effect of inhaled aromatherapy
on cognitive function in patients with
cognitive impairment: A systematic review
and meta-analysis. Gen Hosp Psychiatry,
93:20-31.

Tahmasebi H, Poorkhiz A, Joubari HA. 2019.
Comparing the aromatherapeutic effects of
orange and lavender essential oils on
anxiety and physiological indicators in
patients undergoing coronary angiography:
a clinical trial study. Med Surg Nurs J, 8:1-
7.

Tamaki K, Fukuyama AK, Terukina S, Kamada
Y, Uehara K, Arakaki M, Yamashiro K,
Miyashita M, Ishida T, McNamara KM.
2017. Randomized trial of aromatherapy
versus conventional care for breast cancer
patients during perioperative periods.
Breast Cancer Res Treat, 162:523-531.

Tan L, Liao FF, Long LZ, Ma XC, Peng YX,
Lu JM, Qu H, Fu CG. 2023. Essential oils
for treating anxiety: a systematic review of
randomized controlled trials and network
meta-analysis. Front Public Health,
11:1144404.

Tanida M, Niijima A, Shen J, Nakamura T,
Nagai K. 2006. Olfactory stimulation with

Epub ahead of print 13



Fallahet al.

scent of lavender oil affects autonomic
neurotransmission and blood pressure in
rats. Neurosci Lett, 3981-2:155-160.

Thompson E. 2015. Hamilton Rating Scale for
Anxiety (HAM-A). Occup Med (Lond),
657:601.

Wang R, Huang X, Wang Y, Akbari M. 2022.
Non-pharmacologic approaches in
preoperative anxiety, a comprehensive
review. Front Public Health, 10:854673.

Wang ZJ, Heinbockel T. 2018. Essential Oils
and Their Constituents Targeting the
GABAergic System and Sodium Channels
as Treatment of Neurological Diseases.
Molecules, 235:1061.

World Health Organization. 2025. WHO
tobacco trends report: 1 in 5 adults still
addicted to tobacco.

Yogi W, Tsukada M, Sato Y, Izuno T, Inoue T,
Tsunokawa Y, Okumo T, Hisamitsu T,
Sunagawa M. 2021. Influences of Lavender
Essential Oil Inhalation on  Stress
Responses during Short-Duration Sleep
Cycles: A Pilot Study. Healthcare (Basel),

97:900.

Yoo O, Park SA. 2023. Anxiety-Reducing
Effects of Lavender Essential Oil
Inhalation: A Systematic  Review.
Healthcare (Basel), 1122:2978.

Zamanifar S, Bagheri-Saveh MI, Nezakati A,
Mohammadi R, Seidi J. 2020. The Effect of
Music Therapy and Aromatherapy with
Chamomile-Lavender Essential Oil on the
Anxiety of Clinical Nurses: A Randomized
and Double-Blind Clinical Trial. J Med
Life, 131:87-93.

ZiM, Xu Z, LiB, YuW, Wang D. 2026. Global
burden of smoking-attributable digestive
cancers from 1990 to 2021: insights from
the Global Burden of Disease study. Int J
Surg, 1;112(1):213-225.

Ziyaeifard M, Azarfarin R, Faritous Z,
Dehdashtian E, Baghestani A, Ziyaeifar P,
Yousefi Z. 2017. Evaluation of lavender oil
inhalation effects on blood pressure and
heart rate in patients undergoing coronary
angiography. Iran Heart J ,184:29-33.

Epub ahead of print 14



