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Abstract: Anxiety disorders are the most prevalent and disabling mental disorders, causing health-
related burdens. With the increasing demand for and interest in safe and acceptable anxiolytics,
several studies report the anxiolytic effects of lavender aromatherapy, providing evidence of its
physiological and psychological effects. However, existing reviews comprehensively cover the effects
of different modes of delivering aromatherapy. Therefore, this review assesses the efficacy of lavender
essential oil inhalation in reducing anxiety. The titles and abstracts of relevant articles published
over the last five years were searched in PubMed, Web of Science, and Scopus databases. This
review only included clinical trials that utilized lavender inhalation for anxiety treatment. Eleven
studies comprising 972 participants were included. Of these, 10 reported significantly decreased
anxiety levels after lavender oil inhalation. The physiological measures of vital signs, including blood
pressure, heart rate, respiratory rate, pulse, and saturation, were conducted in three trials, showing
that lavender oil inhalation could physiologically affect anxiety levels. Lavender oil inhalation is a
safe and feasible anxiolytic intervention for treating people with diverse types of anxiety. Data from
further studies with a high-quality design and accurate information are necessary to confirm the
validity of these findings and elucidate the anxiety-reducing mechanisms of lavender inhalation.
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1. Introduction

Anxiety disorders are the most prevalent mental disorders [1] and include panic dis-
order (with or without agoraphobia), separation anxiety disorder, specific phobias, social
anxiety disorder, and generalized anxiety disorder [2]. Anxiety disorders are significantly
comorbid with other psychiatric disorders, such as another anxiety disorder or major
depression [3,4], making treatment more complex. Moreover, along with depressive dis-
orders, anxiety disorders are the most disabling mental disorders, causing health-related
burdens [5].

Anxiety is a negative emotional state caused by a dysfunction in the brain’s circuits
that regulate emotional responses to potential threats [6]. The modulation of anxiety can
be explained by increased excitatory neurotransmission through glutamate or decreased
inhibitory neurotransmission through gamma-aminobutyric acid (GABA) [6,7]. These
pathways play a significant role in the regulation of anxiety and are key targets for treating
anxiety disorders [7]. Anxiety is also linked to a deficiency in monoamine neurotransmit-
ters (dopamine, noradrenaline, and serotonin) and the dysregulation of neurotransmitter
receptors [8].

The recommended initial treatment options for anxiety disorders are cognitive-behavioral
therapy, pharmacotherapy, or a combination of the two [9]. Recent research is also utilizing
neuroimaging, genetic, and blood-based approaches to identify pathogenetic and treatment-
related biomarkers for anxiety disorders [10]. The first-line medications recommended for
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anxiety disorders are selective serotonin reuptake inhibitors (SSRIs) and selective serotonin-
norepinephrine reuptake inhibitors (SNRIs) because of their beneficial effects and risk balance.
Benzodiazepines are not recommended owing to their potential side effects [11]. SSRIs
and SNRIs are effective treatments for anxiety disorders, with higher doses of SSRIs being
associated in reports with a greater likelihood of treatment response and improved symp-
tomatology [12]. However, it has also been found that higher doses are more likely to cause
treatment discontinuation in patients due to side effects [12]. The chronic use of synthetic
neuropsychiatric drugs can cause psychological and physical side effects, such as headaches,
sleep problems, tiredness, anxiety, sexual dysfunction, weight gain, dry mouth, and elevated
blood pressure [13]. Symptoms usually tend to recur when medications are discontinued,
and relapses are common even when patients follow instructions for administering medica-
tion [14]. Patients with anxiety face concerns about the psychological burden of having to take
medication continuously, as well as the potential side effects. Thus, the demand for safe and
acceptable anti-anxiety drugs, especially in alternative medicine, is increasing.

Aromatherapy is a field of alternative medicine or complementary and alternative
medicine [15-17]. It refers to the use of essential oils extracted from medicinal plants to
help restore the balance of the body and mind. The term “aromatherapy” was first coined
by the French chemist and perfumer Gattefosse in the book Aromatherapie, published in
1937 [16,18,19]. However, the practice of extracting and using aromatic oils from plants has
existed globally in various forms since ancient times, long before the term “aromatherapy”
was coined [20-22].

Essential oils, known as secondary metabolites, are biochemical aromatic substances
produced by plants for survival in the environment; they are mainly diffused onto the
plant surface through a special secretory tissue [22,23]. Essential oils can be extracted from
various parts of the plant, such as flowers, leaves, seeds, fruit peels, heartwood, resins, and
roots [15]. These organic compounds consist of numerous molecular structures of hydrocar-
bons and oxygenated derivatives, including terpenoids and phenylpropanoids that come
from different biosynthetic pathways [22,24,25]. Extensive research has been conducted
on essential oils because of their ability to pass through cell membranes and affect various
molecular targets [26]. Their biological effects have been extensively researched, and their
antioxidant, antimicrobial, antifungal, antiparasitic, anti-inflammatory, antinociceptive, and
antitumor effects have been confirmed [22,26]. Essential oils have over 3000 constituents, of
which approximately 300 are used commercially by the food, cosmetic, and pharmaceutical
industries [27]. Aromatherapy, which utilizes essential oils for their therapeutic properties,
is commonly used to treat both mental and physical health problems.

Essential oils are used in several delivery modes, such as inhalation, massage, bath,
compression, and topical skin application [16]. Inhalation is the primary method used in
aromatherapy because odors can affect mood, behavior, and physiology [28]. Through
inhalation, essential oils influence the neurotransmission pathways that affect emotions [29]
and stimulate the brain to release chemicals like serotonin and dopamine, which help
regulate mood [30].

Lavender is one of the most commonly used essential oils in aromatherapy for various
clinical purposes, including nervousness, insomnia, spasms, pain, headaches, depression,
and anxiety [31-33]. Lavender belongs to the Lamiaceae family, and the most commonly
grown species for producing essential oils is Lavandula angustifolia, also known as true
lavender or English lavender [31].

The anxiolytic effects of lavender essential oils in patients with different conditions
have been reported in several studies, which provide evidence for their physiological
and psychological benefits [34-36]. However, studies reviewing the anxiolytic effects of
lavender essential oils have not accounted, in detail, for the effects of different modes of
delivering aromatherapy. Therefore, excluding other delivery modes, this study aims to
systematically review the recent scientific literature on the efficacy of lavender inhalation
for anxiety reduction in relevant clinical trials.
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2. Materials and Methods
2.1. Data Sources and Search Strategy

A systematic review following the PRISMA guidelines was conducted to inves-
tigate the anxiety-reducing effect of inhaling lavender essential oil. Relevant studies
on the anxiety-reducing effects of lavender fragrance published in the last five years
were analyzed.

In April 2023, a keyword search-based review was conducted using Advanced Search
on PubMed, Web of Science, and Scopus databases. Titles and abstracts were searched
using the following search terms: (lavender OR lavandula) AND (inhalation OR inhale OR
inhaled OR olfactory OR smell) AND (anxiety OR anxious OR anxiolytic).

2.2. Eligibility Criteria

This review was limited to English language papers published between 1 January 2018,
and 31 December 2022. The inclusion criteria were as follows: (1) studies exploring the
anxiety-reducing effect of inhaling lavender essential oil; (2) studies based on experiments
with human participants; (3) studies following a treatment—control experimental approach;
(4) studies that used self-rated or physiological indicators of anxiety.

This review focused on the anxiety-reducing effects of inhaled lavender oil; other
effects of lavender and the effects of other delivery modes of aromatherapy were not
included. Studies were excluded if they used a blend of lavender and other herbal essential
oils or if lavender oil inhalation was not the main intervention. All lavender species
were included. However, studies that did not clearly specify the species (scientific name)
were excluded.

2.3. Study Selection and Data Extraction

Preliminary screening was conducted by reviewing titles and abstracts, followed by
the full-text screening of the included articles using the predetermined eligibility criteria.

The following data were collected from the included articles: the first author’s name,
publication year, study design, lavender species, the number and characteristics of partici-
pants, the number of analyzed patients/controls, intervention (a brief description of the
intervention), the type of control, anxiety outcomes, significant intergroup differences, the
author’s conclusion, and reported adverse events.

3. Results
3.1. Results of the Literature Search

A total of 102 papers were retrieved from the electronic database search. After remov-
ing 52 duplicates and screening titles and abstracts, 24 articles were retained for a full-text
assessment. Only 11 studies met the eligibility criteria. Figure 1 shows the selection process.

3.2. Study Characteristics and Outcomes

In Table 1, we summarize the main data from the included studies. All the 11 included
studies were randomized controlled trials. A total of 972 participants were included, 431
of whom underwent lavender aromatherapy intervention. The trial sample sizes ranged
between 34 and 183 participants. Most participants were adults, except in one study, which
involved 126 children [37]. Six studies adopted a two-arm parallel group design, and five
adopted a three-arm parallel group design. These studies tested the anxiolytic efficacy of
lavender essential oil in patients undergoing general [38], orthognathic [39], cataract [40],
and benign prostate hyperplasia surgeries [41]. Furthermore, it was tested among patients
with diagnosed depression undergoing electroconvulsive therapy [42], patients with a
myofascial pain syndrome undergoing their first trigger-point injections [43], hemodialysis
patients [44], women undergoing intrauterine insemination [45], postmenopausal women
with depression [46], children awaiting tooth extraction [37], and older adults [47].



Healthcare 2023, 11, 2978

40f12

Included

T
= . .
o Records identified through Records removed before
E database searching (n = 102): screening:
= = IS :
!‘.'-S PubMed (n_ 21) Duplicate records removed
e Scopus (n =42) (n = 52)
< Web of Science (n = 39)
—_—
2 \ 4
Records excluded after
pecorsisereaned — | screening Title and Abstract
o (n = 26)
=
=
o
2 v
o
(77}
Full-text articles assessed for | | Full-text articles excluded with
eligibility (n = 24) reasons:
\ No information of lavender
species (n =12)
Missing essential information
about intervention (n = 1)

Studies included in the review
(n=11)

Figure 1. Flow diagram of the literature review and selection process.

The most used lavender species in the included studies was Lavandula angustifolia.
Among the 11 studies, eight studies used essential oil from L. angustifolia (the synonym
L. officinalis was included as L. angustifolia), and the other three studies used L. stoechas,
L. latifolia, and L. x intermedia, respectively. In most studies, two to six drops of lavender
essential oil were used for inhalation via cotton balls, med patches, napkins, gauze pads,
handkerchiefs, or diffusers, whereas one study reported the use of 20 drops through a
vaporizer. Eight studies were designed for patients undergoing surgery or therapy—which
are anxiety-inducing situations—and implemented aromatherapy once, whereas three
studies conducted aromatherapy every night for one to four weeks among patients with
anxiety in their daily lives. Participants in the control groups received placebos, routine
care, or no intervention. Placebos mostly use water (distilled water and water vapor) or oil
(baby oil and grapeseed oil) without a fragrance.

Spielberger’s State-Trait Anxiety Inventory was the most frequently used tool to
evaluate anxiety across the included studies. Six of the eleven studies included in this
review used the Spielberger State-Trait Anxiety Inventory to measure anxiety. The Face
Image Scale, Depression Anxiety Stress Scale, Hospital Anxiety and Depression Scale,
Visual Analogue Scale, Beck Anxiety Inventory, and Hamilton Anxiety Assessment Scale
were used either alone or in combination with other scales. Three studies used vital signs
to estimate anxiety levels indirectly, together with other anxiety scales.
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Table 1. Characteristics of the 11 reviewed studies.
(No. of Significant
Author, Study Lavender Participants) Intervention Control Anxiety D fgf ference Authors’ Adverse
Year Design Species Participants Group Group Evaluation Int Conclusion Events
Characteristics ntergroup
(126) (63) Yes
Children aged Two drops of lavender 63) FIS, (p =0.023) ‘Lavender oil can be
Arslan et al., 2020 RCT Lavandula 6-12 vear g; d oil on med patches; No prior Vital signs Vital signs (except  preferred as a treatment Non
[37] angustifoila to u}r’ilaers 15:0%12}61 patients inhaled the oil a (iilzatioon (BP, HR, pulse, saturation), of choice in routine one
extraftion without skin contact for PP saturation) Yes pediatric dentistry.’
3 min (p <0.05)
(30) . ,
(90) 0.1 mL of lavender oil Th (3O)m 1 }iln(})f }l)rteistrllrglfcal
Adult patients aged diffusions in roce dii: asetha ¢ 01 mLa aan;O g mL
Bozkurt and Vural, 1845 years 120 mL of water during a procec : : I
Lavandula . in the intervention lavender oil diffusions in
2019 RCT i scheduled to 1 h period before surgery STAI No . NA
39] angustifoila undereo (30) group, but water 120 mL of water did not
. orthogn;gthic The same procedure, but diffusion was have an anxiolytic effect
sureer 03 mL of laven der/oil performed on patients undergoing
sery ’ was used without oil orthognathic surgery. ..’
(61) 61) ‘Inhalation
3 drops of lavender EO The sam aromatherapy with both
Ebrahimi et al (183) on a cotton ball pinned proce dii: asetha ¢ lavender and chamomile
2022 RCT Lavandula Older adults at least ~ "© th.e pillow COVET CVEIY " in the intervention DASS Yes EO hglped deF rease NA
) stoechas night for 30 nights (p<0.01) depression, anxiety, and
[47] 65 years of age group, but .
(61) ot stress levels in
distilled water . .
The same procedure, but was used community-dwelling
chamomile EO was used older adults.”
(30)
2 drops of lavender EO The(ig)me
(90) Ogoar;lff ;lr; tdoislila}:cl: Cf)(f)r procedure as that ‘Inhalation of Citrus
Ebrahimi et al., Lavandula Adult patients over 20 em. 60 min before th in the intervention Y aurantium and lavender
2021 RCT angustifoila 40 years old ¢ S t’art of sur e; ¢ the group, but STAI (p < g’ ?)Ol) aroma reduces anxiety in None
\ undergoing genera istilled water male and female
[38] 3 dergoing general (30)g y distilled p=> le and femal
surgery The same procedure, but without a patients.’
) . ! fragrance was
Citrus aurantium EO was used

used
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Table 1. Cont.
(No. of Significant
Author, Lavender Participants) Intervention Control Anxiety 8 Authors’ Adverse
. .. . Difference .
Year Species Participants Group Group Evaluation Conclusion Events
L .. Intergroup
Characteristics
(110)
atgjtes rg I:?-Len o (55) Sgil’ ‘Lavender oil inhalation
p &€ & 5 drops of lavender EO (55) reduced anxiety levels
. unspecified) . . STAI, (p <0.05)
Genc and Saritas, s on a sterile gauze or a Standard nursing ol and had effects on the
Lavandula hospitalized at the ; . . Vital signs RR, SPO2, o .
2020 . . . cotton ball was inhaled  care in compliance vital signs of benign NA
x intermedia urology clinic ) - (BP, RR, pulse, Yes .
[41] for with the routine prostate hyperplasia
scheduled to . .. SPO2) (p <0.05) . . .
. 5 min kept at clinical procedure patients in their
undergo benign BP, Pulse, X L .
. 7-10 cm from the nose preoperative period.
prostate hyperplasia No
surgery
Postmgrf)) ausal 23) 23)
P 2 drops of lavender EO The same State anxiety, ‘Lavender aromatherapy
women aged above - .
. on a handkerchief was procedure as that Yes may be an effective
Jokar et al., 2020 Lavandula 45 years with a . X . X .
) o . attached to a collarand  in the intervention STAI (p <0.001) noninvasive treatment None
[46] latifolia depression score . . - -
removed after 20 min group, but Trait anxiety, during the
greater than 10 on . e ,
. every night before sleep distilled water No postmenopausal stage.
the Beck Depression
for 4 weeks was used
Inventory
(62) (31)
Women aged (31) The same ‘Lavender aromatherapy
1845 years Patients smelt a pouch procedure as that reduced anxiety and was
Jones et al., 2021 Lavandula undergoing containing a cotton ball  in the intervention HADS, Yes preferred by women None
[45] angustifoila intrauterine with group, but a VAS (p=0.02) during intrauterine
insemination at a 1 drop of lavender EO cotton ball with insemination fertility
hospital-based during the procedure 1 drop of water treatments.”
fertility clinic was used
22)
(66) (22) The same
Adult patients (age 5 drops of lavender oil procedure as that ‘Lavender oil inhalation
range unspecified) were dispersed through  in the intervention was found to reduce
Kasar et al., 2020 Lavandula of a myofascial pain a diffuser (100 cc group, but STAT Yes pain and anxiety during NA
[43] angustifoila syndrome distilled water) placed odorless baby oil (p < 0.001) trigger point injection
undergoing trigger 30 cm away from the was used and improve patient
point injections for participants during the (22) comfort. ..’

the first time

trigger point process

No intervention
was made
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Table 1. Cont.

(No. of

Author, Study Lavender Participants) Intervention Control Anxiety SDlﬁrf‘elil:;z‘: Authors’ Adverse
Year Design Species Participants Group Group Evaluation Intererou Conclusion Events
Characteristics srofp
(30)
2 drops of lavender EO .
(90) on a sterile gauze pad fnhaled lz.ivender EO
. . and breathing exercises
Adult patients aged was inhaled for b idered b
18-60 years with a 3-5 min before can be considered by
Moghadam et al., . . . R clinical nurses as simple,
Lavandula confirmed diagnosis electroconvulsive (30) Yes . :
2022 RCT gy : - BAI applicable, and effective None
angustifoila of depression therapy Routine care (p <0.001) . .
[42] undergoing (30) interventions to reduce
electroconvulsive Breathing exercises were electroconvulswe;
therapy-related anxiety
therapy performed before ind d pati )
electroconvulsive in depressed patients.
therapy
(34) 17) ‘Lavender oil inhalation
Adults older than 18 2 drops of lavender oil can be easily applied by
Senttirk and Lavandula years, including on a cotton ball in a box a7) Yes nurses to individuals
Kartin, 2018 RCT angustifoila patients of placed 15-20 cm away No intervention HAM-A (p <0.001) experiencing None
[44] 8 hemodialysis with from the pillow 30 min p=> hemodialysis-related
sleep problems and before going to bed for anxiety and sleep
anxiety 1 week problems.’
(39) (36)
20 drops of lavender EO The same STAI
(75) were placed in the procedure as that STAI Yes ! ‘Lavender aromatherapy
Stanley et al., 2020 Lavandula Adult patients aged vaporizer near the in the intervention X . reduced anxiety in
, RCT L 2 R . Vital signs (p =0.023) . None
[40] officinalis 21-75 years awaiting patient’s chair in the group, but a new . . preoperative cataract
(BP, RR, pulse) Vital signs
cataract surgery lounge, who vaporizer with Y No ’ surgery patients.”

breathed normally for
20 min

20 drops of grape
seed oil was used

Abbreviations: BAI, Beck Anxiety Inventory; BP, blood pressure; DASS, Depression, Anxiety, and Stress Scale; EO, essential oil; FIS, Face Image Scale; HADS, Hospital Anxiety
and Depression Scale; HAM-A, Hamilton Anxiety Assessment Scale; HR, heart rate; NA, not assessed; RCT, randomized controlled trial; RR, respiratory rate; SPO2, saturation of
percutaneous oxygen; STAI, Spielberger State-Trait Anxiety Inventory; VAS, Visual Analogue Scale.
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3.3. Efficacy of Lavender Oil Inhalation as an Anxiolytic Therapy

Anxiety level evaluation scales were measured in all 11 trials, and 10 studies reported
significantly decreased anxiety with lavender oil inhalation. The statistical significance
of the reported studies ranged from p < 0.001 to p < 0.05. Compared with the control
group, the lavender intervention group of children before tooth extraction experienced
a significant decrease in anxiety levels (p < 0.023) [37]. Significant decreases in anxiety
levels were observed in adult patients undergoing general surgery (p < 0.001) [38], elderly
patients undergoing benign prostate hyperplasia surgery (p < 0.05) [41], women undergoing
intrauterine insemination (p < 0.02) [45], adult patients with a myofascial pain syndrome
receiving trigger point injections (p < 0.001) [43], adult patients undergoing electroconvul-
sive therapy (p < 0.001) [42], and adult patients awaiting cataract surgery (p < 0.023) [40].
The groups that received the long-term lavender intervention also demonstrated a no-
table reduction in their anxiety levels. Further, lavender helped decrease anxiety in older
adults who underwent a 30-night intervention (p < 0.01) [47], postmenopausal women
with depression who received treatment for four weeks (p < 0.001) [46], and adult patients
undergoing hemodialysis with sleep problems and anxiety who were treated for one week
(p < 0.001) [44]. However, one trial involving adult patients undergoing orthognathic
surgery reported no significant anxiolytic effects in regard to psychological anxiety [39].

The physiological measurements of vital signs—including blood pressure, heart rate,
respiratory rate, pulse, and saturation—were conducted in three trials. In one trial involving
children undergoing tooth extraction, the vital signs of the lavender group were significantly
lower than those of the control group (p < 0.05), except for saturation levels [37]. Another
trial involving elderly patients undergoing benign prostate hyperplasia surgery reported
significant differences in their respiratory rates and saturation of percutaneous oxygen
(SPO2) (p < 0.05), whereas no significant differences were reported in blood pressure and
pulse [41]. A trial of elderly patients awaiting cataract surgery reported no significant
differences in their vital signs compared with the control group. Nevertheless, significant
changes were reported intragroup for systolic blood pressure (p = 0.03), pulse (p < 0.001),
and respiration (p < 0.001) [40]. The results of the vital sign measurements showed that
lavender oil inhalation can physiologically affect anxiety levels.

Among the 11 studies, 10 reported that the inhalation of lavender essential oil de-
creased anxiety. However, one study reported that lavender essential oil diffusion did not
have an anxiolytic effect on patients undergoing orthognathic surgery [39]. It is worth
noting that studies reported that exposure to lavender aromatherapy had a positive impact
on anxiety reduction, regardless of the indicator or lavender species used. Overall, the
results showed a strong positive correlation between the inhalation of lavender essential
oil and its anxiolytic effects.

4. Discussion

In this study, the effects of lavender inhalation on anxiety were reviewed based on
evidence published between 1 January 2018 and 31 December 2022. This review included
11 trials, which showed that lavender inhalation had a significant anxiety-reducing effect
on the psychological and physiological manifestations of anxiety.

Lavender includes several species with different chemical characteristics. The four
main species are Lavandula angustifolia, Lavandula latifolia, Lavandula stoechas, and
Lavandula x intermedia. These species have differences in aroma and reported therapeu-
tic uses [32]. The main constituents of lavender essential oil are linalool, linalyl acetate,
1,8-cineole, -ocimene, terpinen-4-ol, and camphor [32,48]. The key active constituents are
linalyl acetate and linalool, which are responsible for the calming and sedative effects of
lavender and are also the major constituents of L. angustifolia [49].

This review focused on inhalation as a delivery mode for aromatherapy interventions.
Previous review studies suggest that inhalation is the most effective and feasible option for
the short-term treatment of anxiety compared to other modalities [34,35]. Another review
reported that inhalation administration is easy, inexpensive, safe, and noninvasive [36]. Es-
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sential oils, when inhaled, have an effect on both the olfactory and respiratory systems [50].
The shortest connection between the central nervous system and the external environ-
ment is the olfactory nerve [51]. Odor molecules interact with olfactory receptor neurons,
generating unique electric signals that are sent to the brain and have a regulatory effect
on mood [50]. In summary, essential oils interact with central nervous system receptors,
leading to physiological changes that can have psychological effects [52].

Previous studies have shown that lavender essential oils have anxiolytic effects. These
effects can be attributed to an increase in serotonin levels [53], where the action on gamma-—
aminobutyric acid receptors as linalool produces an effect through interactions with the
GABAergic pathway [54] or the induction of a sedative effect by interacting with the
hypothalamic—pituitary—adrenal axis to lower cortisol levels in the serum [52]. The anxi-
olytic effects of lavender oil are also associated with the antioxidant regulation of H202
production by ascorbate [29]. Another study found that inhaling lavender oil signifi-
cantly increased the alpha power and low beta power spectrum, indicating the resting and
stress-free state of the brain [55].

The present review has a limitation in that while many studies reported the anxiety-
reducing effects of lavender inhalation, they did not provide essential information on the
lavender species used in the trial. Twelve additional studies that explored the anxiolytic
effect of lavender inhalation over the last five years were excluded from this review as
they did not specify the plant species (scientific names) used in their trials [56—67]. The
chemical composition of essential oils depends on the plant species and its variety, the part
collected, its origin, climate, soil, the agrochemicals used, stocking time, preparation, the
method of extraction, and other factors [68]. The therapeutic effects of essential oils mainly
depend on their active compounds, and the combination of diverse chemical compounds
in essential oils may interact with different neurotransmitter pathways, resulting in nu-
merous therapeutic effects [50]. Accordingly, studies performed with essential oils should
always specify the scientific name of the plant used, which should be considered essential
information to ensure the quality and accuracy of data and the safety of research. Despite
the importance of providing information on the lavender species used, many studies did
not, which resulted in an inability to identify the scientific name of the lavender.

Other possible limitations include the absence of clinical participants, such as patients
with anxiety disorders or subclinical participants exhibiting elevated levels of anxiety. The
studies primarily focus on stressful situations within medical contexts. It is desirable to
have more appropriate measures for the symptoms of anxiety disorders. Despite our best
efforts to cover all possible studies, it is still conceivable that some research may have
been overlooked, as our search was limited to English language papers. The results of this
review should be considered with caution owing to these limitations.

5. Conclusions

The results of this review showed decreased anxiety levels regardless of the lavender
species used. This review provides evidence supporting the anxiety-reducing efficacy of
lavender essential oil inhalation. Inhaling lavender essential oil appears to be an effective,
safe, and feasible treatment option for anxiety. Based on the current evidence, the inhalation
of lavender essential oil can be recommended as an efficacious anxiolytic solution to
improve coping in people facing diverse anxiety situations. Furthermore, the results of this
review can be referred to for designing psychological interventions in participants with
anxiety disorders who expect positive emotional effects.

However, the conclusions of the review are provisional in nature. Data from further
random controlled trials with a high-quality design and accurate information are necessary
to confirm the validity of these findings and elucidate the anxiety-reducing mechanisms
of lavender oil inhalation. In addition, the amount and method of lavender oil inhalation
utilized in the reviewed studies varied widely. In future studies, it is crucial to define the
qualifications of oils that can be used therapeutically, establish guidelines for dosages, and
gather accurate information on safe inhalation methods.



Healthcare 2023, 11, 2978 10 of 12

Author Contributions: Conceptualization: S.-A.P. and O.Y. Methodology: O.Y. Investigation: O.Y.
Data curation: O.Y. Writing—original draft: O.Y. Writing—review and editing: O.Y. and S.-A.P.
Supervision: S.-A.P. All authors have read and agreed to the published version of the manuscript.

Funding: This paper was supported by Konkuk University in 2023.

Institutional Review Board Statement: No ethical approval was required as this study did not
involve human participants or laboratory animals.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Acknowledgments: The authors extend their appreciation to the support of this paper of Konkuk
University in 2023.

Conflicts of Interest: The authors declare that they have no conflict of interest.

References

1. Baxter, A.J.; Scott, KM.; Vos, T.; Whiteford, H.A. Global prevalence of anxiety disorders: A systematic review and meta-regression.
Psychol. Med. 2013, 43, 897-910. [CrossRef]

2. Bandelow, B.; Michaelis, S. Epidemiology of anxiety disorders in the 21st century. Dial. Clin. Neurosci. 2022, 17, 327-335.
[CrossRef] [PubMed]

3. Kessler, R.C; Chiu, W.T,; Demler, O.; Merikangas, K.R.; Walters, E.E. Prevalence, severity, and comorbidity of 12-month DSM-IV
disorders in the National comorbidity Survey Replication. Arch. Gen. Psychiatry 2005, 62, 617-627. [CrossRef] [PubMed]

4.  Stein, D.J.; Scott, KM.; de Jonge, P.; Kessler, R.C. Epidemiology of anxiety disorders: From surveys to nosology and back. Dial.
Clin. Neurosci. 2017, 19, 127-136. [CrossRef]

5. GBD 2019 Diseases and Injuries Collaborators. Global burden of 369 diseases and injuries in 204 countries and territories,
1990-2019: A systematic analysis for the Global Burden of Disease Study 2019. Lancet 2020, 396, 1204-1222. [CrossRef]

6. Nuss, P. Anxiety disorders and GABA neurotransmission: A disturbance of modulation. Neuropsychiatr. Dis. Treat. 2015, 11,
165-175. [CrossRef]

7. Lydiard, R.B. The role of GABA in anxiety disorders. . Clin. Psychiatry 2003, 64 (Suppl. S3), 21-27.

8. Liu, Y,; Zhao, J.; Guo, W. Emotional roles of mono-aminergic neurotransmitters in major depressive disorder and anxiety disorders.
Front. Psychol. 2018, 9, 2201. [CrossRef]

9.  Andrews, G.; Bell, C.; Boyce, P; Gale, C.; Lampe, L.; Marwat, O.; Rapee, R.; Wilkins, G. Royal Australian and New Zealand
College of Psychiatrists clinical practice guidelines for the treatment of panic disorder, social anxiety disorder and generalised
anxiety disorder. Aust. N. Z. ]. Psychiatry 2018, 52, 1109-1172. [CrossRef]

10. Maron, E.; Nutt, D. Biological markers of generalized anxiety disorder. Dialogues Clin. Neurosci. 2022, 19, 147-158. [CrossRef]

11. Thibaut, F. Anxiety disorders: A review of current literature. Dial. Clin. Neurosci. 2017, 19, 87-88. [CrossRef] [PubMed]

12.  Jakubovski, E.; Johnson, J.A.; Nasir, M.; Miiller-Vahl, K ; Bloch, M.H. Systematic review and meta-analysis: Dose-response curve
of SSRIs and SNRIs in anxiety disorders. Depress. Anxiety 2019, 36, 198-212. [CrossRef] [PubMed]

13. Santarsieri, D.; Schwartz, T.L. Antidepressant efficacy and side-effect burden: A quick guide for clinicians. Drugs Context 2015, 4,
212290. [CrossRef] [PubMed]

14. Ivanov, I; Schwartz, ]. M. Why psychotropic drugs don’t cure mental illness—But should they? Front. Psychiatry 2021, 133, 579566.
[CrossRef] [PubMed]

15. Ali, B.; Al-Wabel, N.A ; Shams, S.; Ahamad, A.; Khan, S.A.; Anwar, F. Essential oils used in aromatherapy: A systemic review.
Asian Pac. ]. Trop. Biomed. 2015, 5, 601-611. [CrossRef]

16. Cooke, B.; Ernst, E. Aromatherapy: A systematic review. Br. ]. Gen. Pract. 2000, 50, 493—-496.

17.  Farrar, A.]J; Farrar, FE.C. Clinical aromatherapy. Nurs. Clin. N. Am. 2020, 55, 489-504. [CrossRef]

18. Boehm, K.; Biissing, A.; Ostermann, T. Aromatherapy as an adjuvant treatment in cancer care—a descriptive systematic review.
Afr. ]. Tradit. Complement. Altern. Med. 2012, 9, 503-518. [CrossRef]

19. BucKle, J. Clinical Aromatherapy-E-Book: Essential Oils in Practice, 3rd ed.; Churchill Livingstone: London, UK, 2014.

20. Djilani, A.; Dicko, A. The therapeutic benefits of essential oils. In Nutrition, Well-Being and Health; Bouayed, J., Bohn, T., Eds.;
IntechOpen: London, UK, 2012; pp. 155-179. [CrossRef]

21. Kubeczka, K.-H. History and sources of essential oil research. In Handbook of Essential Oils; Baser, H.C., Buchbauer, G., Eds.; CRC
Press: Boca Raton, FL, USA, 2020; pp. 3-39.

22. Sharifi-Rad, ]J.; Sureda, A.; Tenore, G.C.; Daglia, M.; Sharifi-Rad, M.; Valussi, M.; Tundis, R.; Sharifi-Rad, M.; Loizzo, M.R.;
Ademiluyi, A.O,; et al. Biological activities of essential oils: From plant chemoecology to traditional healing systems. Molecules
2017, 22, 70. [CrossRef]

23. Bakkali, F; Averbeck, S.; Averbeck, D.; Idaomar, M. Biological effects of essential oils—A review. Food Chem. Toxicol. 2008, 46,

446-475. [CrossRef]


https://doi.org/10.1017/S003329171200147X
https://doi.org/10.31887/DCNS.2015.17.3/bbandelow
https://www.ncbi.nlm.nih.gov/pubmed/26487813
https://doi.org/10.1001/archpsyc.62.6.617
https://www.ncbi.nlm.nih.gov/pubmed/15939839
https://doi.org/10.31887/DCNS.2017.19.2/dstein
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.2147/NDT.S58841
https://doi.org/10.3389/fpsyg.2018.02201
https://doi.org/10.1177/0004867418799453
https://doi.org/10.31887/DCNS.2017.19.2/dnutt
https://doi.org/10.31887/DCNS.2017.19.2/fthibaut
https://www.ncbi.nlm.nih.gov/pubmed/28867933
https://doi.org/10.1002/da.22854
https://www.ncbi.nlm.nih.gov/pubmed/30479005
https://doi.org/10.7573/dic.212290
https://www.ncbi.nlm.nih.gov/pubmed/26576188
https://doi.org/10.3389/fpsyt.2021.579566
https://www.ncbi.nlm.nih.gov/pubmed/33889091
https://doi.org/10.1016/j.apjtb.2015.05.007
https://doi.org/10.1016/j.cnur.2020.06.015
https://doi.org/10.4314/ajtcam.v9i4.7
https://doi.org/10.5772/25344
https://doi.org/10.3390/molecules22010070
https://doi.org/10.1016/j.fct.2007.09.106

Healthcare 2023, 11, 2978 11 of 12

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Pichersky, E.; Noel, ].P.; Dudareva, N. Biosynthesis of plant volatiles: Nature’s diversity and ingenuity. Science 2006, 311, 808-811.
[CrossRef]

Tisserand, R.; Young, R. Essential Oil Safety: A Guide for Health Care Professionals, 2nd ed.; Churchill Livingstone: London, UK,
2013.

De Aratjo, D.A.M.; Freitas, C.; Cruz, ].S. Essential oils components as a new path to understand ion channel molecular
pharmacology. Life Sci. 2011, 89, 540-544. [CrossRef] [PubMed]

Bassolé, .H.N.; Juliani, H.R. Essential oils in combination and their antimicrobial properties. Molecules 2012, 17, 3989—-4006.
[CrossRef] [PubMed]

Herz, R.S. Aromatherapy facts and fictions: A scientific analysis of olfactory effects on mood, physiology and behavior. Int. J.
Neurosci. 2009, 119, 263-290. [CrossRef]

Aponso, M; Patti, A.; Hearn, M.T.W.; Bennett, L.E. Anxiolytic effects of essential oils may involve anti-oxidant regulation of the
pro-oxidant effects of ascorbate in the brain. Neurochem. Int. 2021, 150, 105153. [CrossRef] [PubMed]

Lv, X.N,; Liu, ZJ.; Zhang, H.].; Tzeng, C.M. Aromatherapy and the central nerve system (CNS): Therapeutic mechanism and its
associated genes. Curr. Drug Targets 2013, 14, 872-879. [CrossRef]

Battaglia, S. The Complete Guide to Aromatherapy, 2nd ed.; International Centre of Holistic Aromatherapy: Brisbane, Australia, 2003.
Cavanagh, H.M.; Wilkinson, J.M. Biological activities of lavender essential oil. Phytother. Res. 2002, 16, 301-308. [CrossRef]
[PubMed]

Price, S.; Price, L. Aromatherapy for Health Professionals, 5th ed.; Elsevier: Amsterdam, The Netherlands, 2011.

Guo, P; Li, P; Zhang, X.; Liu, N.; Wang, J.; Yang, S.; Yu, L.; Zhang, W. The effectiveness of aromatherapy on preoperative anxiety
in adults: A systematic review and meta-analysis of randomized controlled trials. Int. J. Nurs. Stud. 2020, 111, 103747. [CrossRef]
Sayed, A.M.; Morsy, S.; Tawfik, G.M.; Naveed, S.; Minh-Duc, N.T.; Hieu, T.H.; Ali, Z.A.; Shinkar, A.; Doheim, M.F.,; Hashan,
M.R;; et al. The best route of administration of lavender for anxiety: A systematic review and network meta-analysis. Gen. Hosp.
Psychiatry 2020, 64, 33—40. [CrossRef]

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

Arslan, I.; Aydinoglu, S.; Karan, N.B. Can lavender oil inhalation help to overcome dental anxiety and pain in children? A
randomized clinical trial. Eur. J. Pediatr. 2020, 179, 985-992. [CrossRef] [PubMed]

Ebrahimi, A.; Eslami, J.; Darvishi, I.; Momeni, K.; Akbarzadeh, M. An overview of the comparison of inhalation aromatherapy on
emotional distress of female and male patients in preoperative period. ]. Complement. Integr. Med. 2021, 19, 111-119. [CrossRef]
[PubMed]

Bozkurt, P.; Vural, C. Effect of lavender oil inhalation on reducing presurgical anxiety in orthognathic surgery patients. J. Oral.
Maxillofac. Surg. 2019, 77, 2466.e1-2466.e7. [CrossRef] [PubMed]

Stanley, PF,; Wan, L.E; Karim, R.A. A randomized prospective placebo-controlled study of the effects of lavender aromatherapy
on preoperative anxiety in cataract surgery patients. J. Perianesth Nurs. 2020, 35, 403-406. [CrossRef]

Genc, H.; Saritas, S. The effects of lavender oil on the anxiety and vital signs of benign prostatic hyperplasia patients in
preoperative period. Explore 2020, 16, 116-122. [CrossRef]

Moghadam, Z.E.; Delmoradi, F.; Aemmi, S.Z.; Vaghee, S.; Vashani, H.B. Effectiveness of aromatherapy with inhaled lavender
essential oil and breathing exercises on ECT-related anxiety in depressed patients. Explore 2022, 18, 683-687. [CrossRef] [PubMed]
Kasar, K.S.; Yildirim, Y.; Aykar, ES.; Uyar, M.; Sagin, EG.; Atay, S. Effect of inhalation aromatherapy on pain, anxiety, comfort, and
cortisol levels during trigger point injection. Holist. Nurs. Pract. 2020, 34, 57-64. [CrossRef]

Senttirk, A.; Kartin, P.T. The effect of lavender oil application via inhalation pathway on hemodialysis patients” anxiety level and
sleep quality. Holist. Nurs. Pract. 2018, 32, 324-335. [CrossRef]

Jones, T.; Purdy, M.; Stewart, E.A.; Cutshall, S.M.; Hathcock, M.A.; Mahapatra, S.; Bauer, B.A.; Ainsworth, A.J. Lavender
aromatherapy to reduce anxiety during intrauterine insemination: A randomized controlled trial. Glob. Adv. Health Med. 2021, 10,
21649561211059074. [CrossRef]

Jokar, M.; Delam, H.; Bakhtiari, S.; Paki, S.; Askari, A.; Bazrafshan, M.-R.; Shokrpour, N. The effects of inhalation lavender
aromatherapy on postmenopausal women'’s depression and anxiety: A randomized clinical trial. JNP 2020, 16, 617-622. [CrossRef]
Ebrahimi, H.; Mardani, A.; Basirinezhad, M.H.; Hamidzadeh, A.; Eskandari, F. 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 2022, 18, 272-278. [CrossRef]

Harborne, J.B.; Williams, C.A. Phytochemistry of the genus Lavandula. In Lavender; Lis-Balchin, M., Ed.; CRC Press: London, UK,
2002; pp. 100-113.

Basch, E.; Foppa, I; Liebowitz, R.; Nelson, J.; Smith, M.; Sollars, D.; Ulbricht, C. Lavender (Lavandula angustifolia miller). J. Herb.
Pharmacother. 2004, 4, 63-78. [CrossRef] [PubMed]

Fung, TK.H.; Lau, BW.M.; Ngai, S.P.C.; Tsang, H.W.H. Therapeutic effect and mechanisms of essential oils in mood disorders:
Interaction between the nervous and respiratory systems. Int. |. Mol. Sci. 2021, 22, 4844. [CrossRef]

Van Riel, D.; Verdijk, R.; Kuiken, T. The olfactory nerve: A shortcut for influenza and other viral diseases into the central nervous
system. J. Pathol. 2015, 235, 277-287. [CrossRef]


https://doi.org/10.1126/science.1118510
https://doi.org/10.1016/j.lfs.2011.04.020
https://www.ncbi.nlm.nih.gov/pubmed/21620870
https://doi.org/10.3390/molecules17043989
https://www.ncbi.nlm.nih.gov/pubmed/22469594
https://doi.org/10.1080/00207450802333953
https://doi.org/10.1016/j.neuint.2021.105153
https://www.ncbi.nlm.nih.gov/pubmed/34384852
https://doi.org/10.2174/1389450111314080007
https://doi.org/10.1002/ptr.1103
https://www.ncbi.nlm.nih.gov/pubmed/12112282
https://doi.org/10.1016/j.ijnurstu.2020.103747
https://doi.org/10.1016/j.genhosppsych.2020.02.001
https://doi.org/10.1016/j.phymed.2019.153099
https://doi.org/10.1007/s00431-020-03595-7
https://www.ncbi.nlm.nih.gov/pubmed/32030454
https://doi.org/10.1515/jcim-2020-0464
https://www.ncbi.nlm.nih.gov/pubmed/33984876
https://doi.org/10.1016/j.joms.2019.08.022
https://www.ncbi.nlm.nih.gov/pubmed/31574261
https://doi.org/10.1016/j.jopan.2019.12.004
https://doi.org/10.1016/j.explore.2019.07.008
https://doi.org/10.1016/j.explore.2021.12.006
https://www.ncbi.nlm.nih.gov/pubmed/35027302
https://doi.org/10.1097/HNP.0000000000000350
https://doi.org/10.1097/HNP.0000000000000292
https://doi.org/10.1177/21649561211059074
https://doi.org/10.1016/j.nurpra.2020.04.027
https://doi.org/10.1016/j.explore.2020.12.012
https://doi.org/10.1080/J157v04n02_07
https://www.ncbi.nlm.nih.gov/pubmed/15829470
https://doi.org/10.3390/ijms22094844
https://doi.org/10.1002/path.4461

Healthcare 2023, 11, 2978 12 of 12

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Lizarraga-Valderrama, L.R. Effects of essential oils on central nervous system: Focus on mental health. Phytother. Res. 2021, 35,
657-679. [CrossRef] [PubMed]

Chioca, L.R.; Ferro, M.M.; Baretta, L.P; Oliveira, S.M.; Silva, C.R.; Ferreira, J.; Losso, E.M.; Andreatini, R. Anxiolytic-like effect of
lavender essential oil inhalation in mice: Participation of serotonergic but not GABAA /benzodiazepine neurotransmission. J.
Ethnopharmacol. 2013, 147, 412-418. [CrossRef]

Wang, Z.].; Heinbockel, T. Essential oils and their constituents targeting the gabaergic system and sodium channels as treatment
of neurological diseases. Molecules 2018, 23, 1061. [CrossRef] [PubMed]

Choi, N.Y;; Wu, Y.T; Park, S.A. Effects of olfactory stimulation with aroma oils on psychophysiological responses of female adults.
Int. |. Environ. Res. Public. Health 2022, 19, 5196. [CrossRef] [PubMed]

Abbasijahromi, A.; Hojati, H.; Nikooei, S.; Jahromi, H.K.; Dowlatkhah, H.R.; Zarean, V.; Farzaneh, M.; Kalavani, A. Compare
the effect of aromatherapy using lavender and Damask rose essential oils on the level of anxiety and severity of pain following
C-section: A double-blinded randomized clinical trial. J. Complement. Integr. Med. 2020, 17. [CrossRef] [PubMed]

Abbaszadeh, R.; Tabari, F.; Asadpour, A. The effect of lavender aroma on anxiety of patients having bone marrow biopsy. Asian
Pac. J. Cancer Prev. 2020, 21, 771-775. [CrossRef]

Beyliklioglu, A.; Arslan, S. Effect of lavender oil on the anxiety of patients before breast surgery. . Perianesth. Nurs. 2019, 34,
587-593. [CrossRef]

Ilali, E.S.; Taraghi, Z.; Jafari-Koulaee, A.; Elyasi, F.; Moosazadeh, M. Comparison of the effect of multisensory stimulation
intervention and aromatherapy inhalation with lavender essence on anxiety and depression in the older adults undergoing
hemodialysis. J. Nurs. Midwif. Sci. 2021, 8, 155-162. [CrossRef]

Iokawa, K.; Kohzuki, M.; Sone, T.; Ebihara, S. Effect of olfactory stimulation with essential oils on cardiovascular reactivity during
the moving beans task in stroke patients with anxiety. Complement. Ther. Med. 2018, 36, 20-24. [CrossRef] [PubMed]
Jafarbegloo, E.; Ahmari Tehran, H.; Bakouei, S. The impacts of inhalation aromatherapy with lavender essential oil on students’
test anxiety: A randomized placebo-controlled clinical trial. J. Med. Plants 2020, 1, 100-108. [CrossRef]

Jirdehi, M.M.; Monfared, A.; Ghanaei, EM.; Leyli, E.K. Effect of aromatherapy with lavender and damask rose extracts on anxiety
in endoscopy patients: A randomised trial. Gastrointest. Nurs. 2022, 20 (Suppl. S8), 524-S31. [CrossRef]

Karadag, E.; Baglama, S.S. The effect of aromatherapy on fatigue and anxiety in patients undergoing hemodialysis treatment: A
randomized controlled study. Holist. Nurs. Pract. 2019, 33, 222-229. [CrossRef]

Karimzadeh, Z.; Azizzadeh Forouzi, M.; Rahiminezhad, E.; Ahmadinejad, M.; Dehghan, M. The effects of lavender and citrus
aurantium on anxiety and agitation of the conscious patients in intensive care units: A parallel randomized placebo-controlled
trial. BioMed. Res. Int. 2021, 2021, 5565956. [CrossRef]

Nategh, M.; Heidari, M.R.; Ebadi, A.; Norouzadeh, R.; Mohebbinia, Z.; Aghaie, B. Lavender aromatherapy on anxiety and
depression in patients with Acute Coronary Syndrome: A single-blind randomized clinical trial. Front. Nurs. 2022, 9, 233-239.
[CrossRef]

Sahin, S.; Tokgoz, B.; Demir, G. Effect of lavender aromatherapy on arteriovenous fistula puncture pain and the level of state and
trait anxiety in hemodialysis patients: A randomized controlled trial. Pain. Manag. Nurs. 2021, 22, 509-515. [CrossRef]

Shirzad, M.; Nasiri, E.; Hesamirostami, M.; Akbari, H. The effect of lavender on anxiety and hemodynamic status before
septorhinoplasy and rhinoplasty. J. Perianesth. Nurs. 2023, 38, 45-50. [CrossRef]

Freires, I.A.; Denny, C.; Benso, B.; de Alencar, S.M.; Rosalen, PL. Antibacterial activity of essential oils and their isolated
constituents against cariogenic bacteria: A systematic review. Molecules 2015, 20, 7329-7358. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1002/ptr.6854
https://www.ncbi.nlm.nih.gov/pubmed/32860651
https://doi.org/10.1016/j.jep.2013.03.028
https://doi.org/10.3390/molecules23051061
https://www.ncbi.nlm.nih.gov/pubmed/29724056
https://doi.org/10.3390/ijerph19095196
https://www.ncbi.nlm.nih.gov/pubmed/35564590
https://doi.org/10.1515/jcim-2019-0141
https://www.ncbi.nlm.nih.gov/pubmed/31730539
https://doi.org/10.31557/APJCP.2020.21.3.771
https://doi.org/10.1016/j.jopan.2018.10.002
https://doi.org/10.4103/JNMS.JNMS_105_20
https://doi.org/10.1016/j.ctim.2017.11.009
https://www.ncbi.nlm.nih.gov/pubmed/29458924
https://doi.org/10.29252/jmp.1.73.100
https://doi.org/10.12968/gasn.2022.20.Sup8.S24
https://doi.org/10.1097/HNP.0000000000000334
https://doi.org/10.1155/2021/5565956
https://doi.org/10.2478/fon-2022-0022
https://doi.org/10.1016/j.pmn.2021.01.009
https://doi.org/10.1016/j.jopan.2022.05.067
https://doi.org/10.3390/molecules20047329
https://www.ncbi.nlm.nih.gov/pubmed/25911964

	Introduction 
	Materials and Methods 
	Data Sources and Search Strategy 
	Eligibility Criteria 
	Study Selection and Data Extraction 

	Results 
	Results of the Literature Search 
	Study Characteristics and Outcomes 
	Efficacy of Lavender Oil Inhalation as an Anxiolytic Therapy 

	Discussion 
	Conclusions 
	References

