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ABSTRACT

Background: Insomnia is a highly prevalent sleep disorder associated with impaired daytime functioning and
multiple comorbidities. Non-pharmacological interventions, including aromatherapy, have attracted growing
attention due to their safety and accessibility. This study evaluated the effectiveness of Sleep Lab (Lavender)
spray in improving sleep quality among patients with chronic insomnia. Methods: A total of 32 patients with
chronic insomnia (mean age 50.5 + 14.6 years; 65.6% female) were enrolled. Baseline demographic, lifestyle,
and clinical characteristics were collected. Subjective sleep outcomes were assessed using the Epworth Sleepi-
ness Scale (ESS), daytime sleepiness, fatigue severity, and self-reported sleep quality scores. Objective sleep
parameters were evaluated via overnight polysomnography. Participants received Sleep Lab (Lavender) spray
for three weeks, and outcomes were compared between baseline and post-intervention. Results: At baseline,
participants reported markedly reduced nighttime sleep duration (3.5 + 1.0 hours), poor sleep quality (71.9%),
and high rates of severe insomnia (75%). After three weeks of intervention, ESS scores improved significantly
(10.6 to 2.8; p < 0.001). Subjective outcomes showed reductions in daytime sleepiness (6.1 £ 1.8 to 2.7 £1.5; p <
0.001) and fatigue severity (7.7 £ 1.4 to 2.8 £ 1.3; p < 0.001), along with improved sleep quality (2.7 + 1.8 to 6.8 £
1.3; p < 0.001). Polysomnographic findings revealed a substantial increase in deep sleep (N3: 6.53% to 34.52%),
reductions in light sleep stages (N1: 9.58% to 4.93%; N2: 55.63% to 39.21%), and a decrease in arousal index (39
to 17 events/hour). Conclusion: Sleep Lab (Lavender) spray significantly improved both subjective and objec-
tive sleep outcomes in patients with chronic insomnia. The intervention enhanced deep sleep, reduced fatigue,
and improved sleep continuity. Given its favorable safety profile and ease of use, lavender spray may serve as
a valuable adjunctive or alternative therapy for chronic insomnia management.
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RESUME

Contexte : L'insomnie est un trouble du sommeil tres répandu, associé a une altération du fonctionnement di-
urne et a de multiples comorbidités. Les interventions non pharmacologiques, y compris I’aromathérapie, sus-
citent un intérét croissant en raison de leur sécurité et de leur accessibi%ite. Cette étude a évalué l'efficacité du
spray Sleep Lab (Lavande) dans 'amélioration de la qualité du sommeil chez des patients souffrant d’insom-
nie chronique. Méthodes : Un total de 32 patients atteints d'insomnie chronique (age moyen 50,5 + 14,6 ans ;
65,6 % de temmes) ont été inclus. Les caractéristiques démographiques, de mode de vie et cliniques de base
ont été recueillies. Les résultats subjectifs liés au sommeil ont été évalués a 1'aide de I'échelle de somnolence
d’Epworth (ESS), de la somnolence diurne, de la sévérité de la fatigue et des scores de qualité du sommeil auto
-déclarés. Les parameétres objectifs du sommeil ont été mesurés par polysomnographie nocturne. Les partici-
pants ont recu le sFray Sleep Lab (Lavande) pendant trois semaines, et les résultats ont été comparés entre la
période initiale et la période post-intervention. Résultats : Au départ, les participants rapportaient une durée
de sommeil nocturne fortement réduite (3,5 + 1,0 heures), une mauvaise qualité du sommeil (71,9 %) et des
taux élevés d'insomnie sévere (75 %3. Apres trois semaines d’intervention, les scores ESS se sont significative-
ment améliorés (10,6 a 2,8 ; p < 0,001). Les résultats subjectifs ont montré une diminution de la somnolence
diurne (6,1 £ 1,84 2,7 £ 1,5; p < 0,001) et de la sévérité de la fatigue (7,7 £ 1,4 a 2,8 + 1,3 ; p < 0,001), ainsi
qu'une amélioration de la qualité du sommeil (2,7 +18a68+13;p <0,001). Les résultats polysomnog-
raphiques ont révélé une augmentation substantielle du sommeil profond (N3 : 6,53 % a 34,52 %), une réduc-
tion des stades de sommeil léger (N1 :9,58 % a 4,93 % ; N2 : 55,63 % a 39,21 %), et une diminution de l'index
d’éveils (39 a 17 événements/ heure).

Conclusion : Le spray Sleep Lab (Lavande) a significativement amélioré les résultats subjectifs et objectifs du
sommeil chez les patients souffrant d’insomnie chronique. L'intervention a favorisé le sommeil profond, réduit
la fatigue et amélioré la continuité du sommeil. Compte tenu de son profil de sécurité favorable et de sa facilité
d’utilisation, le spray a la lavande pourrait constituer une thérapie adjuvante ou alternative précieuse dans la
prise en charge de I'insomnie chronique.

MOTS CLES: insomnie, lavande, aromathérapie, qualité du sommeil, polysomnographie
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INTRODUCTION

Insomnia is one of the most common sleep disorders
worldwide, characterized by difficulty initiating or
maintaining sleep, early morning awakenings, and
impaired daytime functioning. The global prevalence
of insomnia symptoms is estimated to range from 10%
to 30%, with higher rates reported among women and
older adults [1,2]. Chronic insomnia is associated with
substantial adverse consequences, including cognitive
decline, reduced work productivity, impaired quality
of life, and an increased risk of cardiovascular, meta-
bolic, and psychiatric disorders [3-5].

Pharmacological treatments, such as benzodiazepines
and non-benzodiazepine hypnotics, are commonly
prescribed for insommia. Although effective in the
short term, these medications are associated with tol-
erance, dependence, next-day residual effects, and po-
tential long-term health risks [6]. Non-pharmacological
approaches, particularly cognitive behavioral therapy
for insomnia (CBT-I), are recommended as first-line
treatment. However, CBT-I requires trained profes-
sionals, multiple sessions, and may not be readily ac-
cessible in many settings [7]. This has prompted grow-
ing interest in complementary and alternative thera-
pies for insomnia.

Lavender (Lavandula angustifolia) is one of the most
widely used medicinal plants in aromatherapy. Exper-
imental and clinical evidence suggests that lavender
exerts anxiolytic, sedative, and sleep-promoting effects
through modulation of the autonomic nervous system
and gamma-aminobutyric acid (GABA) pathways [8,9].
Previous randomized controlled trials have demon-
strated that lavender aromatherapy can improve sub-
jective sleep quality and reduce symptoms of insomnia
[10,11]. However, most studies have focused on inhala-
tion or capsule formulations, with limited evidence on
the efficacy of lavender sprays as a practical, user-
friendly delivery method.

Therefore, this study aimed to evaluate the effective-
ness of Sleep Lab (Lavender) spray in improving sleep
quality, daytime symptoms, and sleep architecture in
patients with chronic insomnia. We hypothesized that
lavender spray would significantly enhance both sub-
jective and objective sleep outcomes after three weeks
of intervention.

METHODS
Study Design

This was a randomized controlled clinical trial
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designed to evaluate the effectiveness of Sleep Lab
(Lavender) spray in patients with insomnia. A total
of 32 patients diagnosed with insomnia were en-
rolled, and the diagnosis was confirmed objectively
through polysomnography (PSG). This design en-
sured accuracy in diagnosis and reliability in evalu-
ating treatment efficacy.

Participants and Eligibility Criteria

Eligible participants were adults aged 18-65 years
who were diagnosed with insomnia based on poly-
somnographic findings. Patients were excluded if
they had a history of using sedatives or other sleep-
related therapies within four weeks prior to enroll-
ment.
Intervention
Participants were instructed to use Sleep Lab
(Lavender) spray once daily for three consecutive
weeks. The spray was applied approximately 30
minutes before bedtime according to the manufac-
turer’s recommendations.
Study Procedures
Patients presenting with sleep complaints under-
went polysomnography.
Those not diagnosed with insomnia were excluded.
Patients confirmed with insomnia were enrolled,
interviewed using the Pittsburgh Sleep Quality In-
dex (PSQI), and instructed on proper use of Sleep
Lab spray.
After three weeks of intervention, participants un-
derwent repeat polysomnography.
Data were collected and analyzed for treatment out-
comes.
Outcome Measures

The primary outcomes included:

Total Sleep Time (TST)

Sleep Onset Latency (SOL)
Sleep quality, assessed by polysomnography and the
Pittsburgh Sleep Quality Index (PSQI).
Statistical Analysis
Data were analyzed using SPSS version 22.0 (IBM
Corp., Armonk, NY, USA). Paired t-tests were used
to compare pre- and post-intervention results. A p-
value of <0.05 was considered statistically signifi-
cant. The study posed no harm to patients or their
families. All participants and their relatives were
informed about the study objectives and procedures,
and participation was voluntary. Patients who de-
clined participation were not discriminated against
in their treatment or follow-up. All collected infor-
mation was kept strictly confidential. Data were rec-
orded honestly, and results were analyzed according
to scientific principles.
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RESULTS

Baseline Characteristics

A total of 32 patients with chronic insomnia were in-
cluded in the study. The mean age was 50.5 + 14.6
years, indicating that most participants were middle-
aged or older adults. Females accounted for 65.6% of
the cohort, reflecting the higher prevalence of insom-
nia among women, particularly around menopause.
Anthropometric measurements showed that the mean
BMI was 22.2 + 2.7 kg/m?, within the normal range.
The mean neck and waist circumferences were 33.3 +
3.5 cm and 82.5 + 9.2 cm, respectively, suggesting that
obesity-related risk factors such as central adiposity or
obstructive sleep apnea were not predominant in this
sample.

Regarding marital status, 93.8% of participants were
married, while only 6.3% were divorced. Lifestyle as-
sessment revealed that the majority did not smoke
(93.8%) or consume alcohol regularly (90.6%). Howev-
er, electronic device use before bedtime was frequent,
with 50% reporting occasional and 25% frequent use.
Regular exercise was reported by 15.6% of partici-
pants, while 53.1% exercised occasionally. Prolonged
daytime napping was also common, with 56.3% re-
porting this habit occasionally or frequently.

With respect to comorbidities, hypertension (37.5%)
and cardiovascular diseases (21.9%) were the most
prevalent conditions, followed by chronic obstructive
pulmonary disease (12.5%) and diabetes mellitus
(9.4%). Neurological disorders (6.3%) and stroke
(3.1%) were less common. Snoring was present in
53.1% of patients, with 34.4% classified as severe; in
40.6% of cases, snoring was reported to disturb bed
partners. (Table 1)

Sleep Patterns and Insomnia Severity

Participants had a markedly reduced average sleep
duration of 3.5 + 1.0 hours per night. Daytime napping
occurred an average of 4.0 + 3.0 times per week, last-
ing 23.8 + 21.1 minutes per nap, with an additional 4.5
1 2.0 hours of compensatory sleep outside of nighttime
rest.

All patients (100%) met criteria for insomnia, with 75%
reporting severe and 25% moderate symptoms. None
rated their sleep quality as good; 28.1% described it as
fair, while 71.9% reported poor sleep quality. (Table 2)

Effects of Sleep Lab (Lavender) Spray

After 3 weeks of intervention with Sleep Lab
(Lavender) spray, significant improvements were ob-
served. The mean Epworth Sleepiness Scale (ESS)
score decreased from 10.6 at baseline (moderate
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Baseline characteris-

tics of participants
(N=32)

TABLE 1

Characteristic Mean % SD / n (%)
Age (years) 50.5+14.6
Sex (Male/Female) 11 (34.4) / 21 (65.6)
BMI (kg/m?) 222+27
Neck circumference (cm) 33.3+35
Waist circumference (cm) 82.5+9.2
Marital status - Married 30 (93.8)
Smoking (current) 2 (6.2)
Alcohol consumption (regular) 3 (9.4)
Regular exercise 5 (15.6)
Daytime napping (frequent) 4 (12.5)
Comorbid hypertension 12 (37.5)
Cardiovascular disease 7 (21.9)
COPD 4 (12.5)
Diabetes mellitus 3 (9.4)
Snoring (any) 17 (53.1)

Sleep patterns and

insomnia severity of
participants (N = 32)

TABLE 2

Parameter Mean £ SD / n (%)

Average nighttime sleep dura- 35410
tion (hours)
D'aytime napping frequency 10430
(times/week)
Da?ltlme nap duration 23.8 4211
(minutes/nap)
Additional t 1

itional compensatory sleep , ., ,
(hours)
Insomnia severity
- Severe 24 (75.0)
- Moderate 8 (25.0)
- Mild 0 (0)
Self-reported sleep quality
- Poor 23 (71.9)
- Fair 9(28.1)
- Good 0 (0)
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daytime sleepiness) to 2.8 post-intervention (minimal
sleepiness). (Figure 1)

Subjective outcomes showed marked improvements
across multiple domains. Daytime sleepiness de-
creased from 6.1 £ 1.8 to 2.7 £ 1.5 (p < 0.001), sleep
quality improved from 2.7 £ 1.8 to 6.8 £ 1.3 (p < 0.001),
and fatigue severity was reduced from 7.7 +1.4t0 2.8 +
1.3 (p < 0.001). (Table 3)

3
after 3 weeks of intervention - 24
Pm_inte“-el“ion _ 106

FIGURE 1. Change in Epworth Sleepiness Scale (ESS)
score before and after 3 weeks of Sleep Lab (Lavender) spray

Subjective sleep outcomes

stal Sleep Time (%)

Percentage of T&

.

.
FIGURE 2: Sleep architecture (N1, N2, N3, REM) before
vs. after 3 weeks of treatment
The arousal index also improved markedly, decreas-
ing from 39 to 17 events per hour, indicating a signif-
icant reduction in sleep fragmentation and enhanced
sleep continuity. (Figure 3)

Arousal index improvement
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TABLE 3 before and after 3 weeks of
intervention
after 3
Pre-
X re weeks of
interven-
. interven-
Outcome tion i p-value
ion
+
(Mse];l; -  (Meanz
SD)
Epworth Sleepiness
10.6 2.8 <0.001
Scale (ESS)
Dayti leepi 1-
aytime sleepiness (1= (1 15 27415 <0001
10)
Sleep quality (1-10) 27+18 68+13 <0.001
Fatigue severity (1-10) 7.7+14 28+1.3 <0.001

Polysomnographic Findings

Objective sleep assessment revealed favorable changes
in sleep architecture. After 3 weeks of treatment, the
proportion of deep sleep (N3) increased substantially
from 6.53% to 34.52%, while light sleep stages de-
creased (N1: 9.58% to 4.93%; N2: 55.63% to 39.21%).
REM sleep showed a modest reduction (28.26% to
23.49%). (Figure 2)
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DISCUSSION

This study demonstrated that the Sleep Lab
(Lavender) spray significantly improved both sub-
jective and objective sleep parameters among pa-
tients with chronic insomnia. After three weeks of
intervention, participants reported substantial reduc-
tions in daytime sleepiness and fatigue, along with
improved sleep quality. These findings were corrob-
orated by polysomnographic data showing a marked
increase in deep sleep (N3) and a reduction in sleep
fragmentation, as indicated by the lower arousal in-
dex.

The observed benefits are consistent with previous
evidence highlighting the therapeutic effects of lav-
ender on sleep and relaxation. Lavender essential oil
has been shown to exert anxiolytic and sedative
properties, primarily through modulation of the au-
tonomic nervous system and gamma-aminobutyric
acid (GABA) receptors [12]. Several randomized con-
trolled trials have demonstrated that lavender aro-
matherapy can enhance sleep quality and reduce
insomnia severity [13,14]. Our results align with these
studies, suggesting that lavender spray may be

J Func Vent Pulm 2025;50(16):19-24
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a convenient, non-pharmacological option for insom-
nia management.

The increase in deep sleep (N3) observed in this study
is particularly noteworthy. Deep sleep plays a crucial
role in memory consolidation, immune regulation, and
overall restorative processes [15]. Insomnia patients
often experience reduced slow-wave sleep, which con-
tributes to fatigue and impaired daytime functioning
[16]. By enhancing N3 duration, lavender spray may
help restore these physiological functions, offering a
potential advantage over conventional pharmacologi-
cal agents that primarily reduce sleep latency without
significantly improving sleep architecture.

Another important finding was the improvement in
the Epworth Sleepiness Scale (ESS), decreasing from
moderate to minimal sleepiness levels. Excessive day-
time sleepiness is a common complaint among insom-
nia patients and is associated with reduced work
productivity, impaired cognitive performance, and
increased risk of accidents [17]. Our findings suggest
that lavender spray not only improves nocturnal sleep
but also alleviates daytime consequences of insomnia,
thereby enhancing overall quality of life.

The reduction in arousal index from 39 to 17 events
per hour also deserves emphasis. Frequent arousals
are a hallmark of poor sleep continuity and have been
linked to cardiovascular and metabolic dysfunctions
[18,20]. By improving sleep stability, lavender spray
may exert additional protective effects beyond sleep
restoration.

These results also resonate with findings from Viet-
namese studies that emphasized the importance of
evaluating sleep disorders and daytime sleepiness. For
example, Dang-Thi-Mai et al. demonstrated the corre-
lation between excessive daytime sleepiness and ob-
structive sleep apnea, while Bui-Diem et al. proposed
methods for assessing vigilance in OSA patients. Such
evidence underlines the broader implications of sleep
improvement interventions for reducing daytime dys-
function and associated risks. Furthermore, studies on
frontline healthcare workers during COVID-19 re-
vealed high prevalence of tiredness, depression, and
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CONCLUSION
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