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INTRODUCTION:

Sleep is an essential biological process that plays a vital role in maintaining physical health, mental well-being,
cognitive performance, and overall quality of life. Adequate sleep supports memory consolidation, emotional
regulation, immune function, and metabolic balance. However, modern lifestyles, psychological stress, chronic
illnesses, and environmental factors have contributed to a significant increase in sleep-related disorders
worldwide [1]. Sleep disorders comprise a group of conditions that affect the quality, duration, or timing of
sleep, resulting in impaired daytime functioning and reduced quality of life. Among these, insomnia is the most
prevalent disorder and is characterized by difficulty in initiating sleep, maintaining sleep, or experiencing
restorative sleep despite adequate opportunity. Other common sleep disorders include obstructive sleep apnea,
restless legs syndrome, circadian rhythm sleep disorders, and parasomnias. Persistent sleep disturbances are
associated with an increased risk of cardiovascular disease, diabetes mellitus, obesity, anxiety, depression, and
impaired cognitive function [2].

Although pharmacological treatments are widely used to manage sleep disorders, prolonged use of
hypnotic medications may lead to adverse effects including cognitive impairment, dependence, and reduced
sleep quality over time. Consequently, there is growing interest in complementary and alternative therapies that
offer safer and more holistic approaches for improving sleep [3]. Aromatherapy, which utilizes essential oils
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extracted from aromatic plants, has gained considerable attention as a complementary therapy for enhancing
sleep quality. It is believed to promote relaxation, reduce anxiety, and improve physiological functions
associated with restful sleep. Despite several systematic reviews and meta-analyses reporting beneficial effects,
the findings remain inconsistent, highlighting the need for a comprehensive evaluation of the available evidence

[4].
Prevalence and Global Burden of Sleep Disorders:

Sleep disorders have become a major global public health concern due to their increasing prevalence and
significant impact on physical, psychological, and socioeconomic well-being. Recent estimates indicate
that approximately 16.2% of the global adult population (about 852 million adults) experience clinically
significant insomnia, while 7.9% (approximately 415 million adults) suffer from severe insomnia. Women
are consistently reported to have a higher prevalence of insomnia than men across all age groups [5].

Epidemiological studies further suggest that nearly 10% of adults have chronic insomnia disorder,
whereas an additional 20% experience occasional insomnia symptoms. The prevalence is higher among
older adults, females, individuals with chronic medical conditions, shift workers, and people experiencing
psychological stress [6].

The global burden of sleep disorders extends beyond disturbed sleep. Chronic sleep disturbances
are associated with an increased risk of cardiovascular diseases, hypertension, type 2 diabetes mellitus,
obesity, depression, anxiety, cognitive impairment, reduced work productivity, increased healthcare
utilization, and poor quality of life. These health and economic consequences emphasize the urgent need
for effective, safe, and accessible interventions to improve sleep health worldwide [7].

WHY AROMATHERAPY IS GAINING ATTENTION?

Aromatherapy has gained increasing attention as a complementary and integrative therapy for managing
sleep disorders because it is a natural, non-invasive, and relatively safe intervention. The growing
prevalence of insomnia, concerns about the adverse effects and dependence associated with long-term use
of hypnotic medications, and increasing patient preference for holistic therapies have encouraged
researchers to explore essential oils as alternative treatment options. Recent clinical studies suggest that
essential oils such as lavender, chamomile, bergamot, and sandalwood may improve sleep quality, reduce
anxiety, and promote relaxation through modulation of the autonomic nervous system and neurotransmitter
pathways, particularly the GABAergic system. Although evidence varies in quality, the increasing number
of randomized controlled trials and systematic reviews has made aromatherapy an important area of
research in sleep medicine [8].

SLEEP DISORDERS:

Sleep disorders comprise a range of conditions that disrupt normal sleep patterns and quality. They are
among the most common health problems encountered in clinical practice. Poor or non-restorative sleep
can negatively affect physical health, cognitive performance, emotional well-being, and social functioning
[9]. Persistent sleep disturbances may also reduce overall quality of life and increase the risk of health and
safety issues. Research has demonstrated that individuals with insomnia experience a significant decline in
their quality of life compared with those who sleep normally.

CLASSIFICATION OF SLEEP DISORDER:
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Fig 1: Classification of sleep disorder
1. Insomnia

The exact cause of insomnia remains unclear. However, it is believed to result from a combination of
environmental, genetic, psychological, and behavioural factors that contribute to a state of hyperarousal,
making it difficult to initiate or maintain sleep [10].

2. Sleep-Disordered Breathing (SDB)

Sleep-disordered breathing is caused by abnormalities in respiratory control, upper airway function, and
chest wall mechanics, leading to impaired ventilation during sleep. It includes a spectrum of conditions
ranging from upper airway resistance syndrome to obstructive sleep apnea (OSA) and central sleep apnea
(CSA). Obesity is one of the major risk factors, particularly in obstructive forms of SDB [11].

3. Central Disorders of Hypersomnolence

Central disorders of hypersomnolence result from dysfunction of the central nervous system mechanisms
that regulate the sleep—wake cycle. The major subtypes include narcolepsy type 1, narcolepsy type 2, and
idiopathic hypersomnia. Other causes include Kleine-Levin syndrome, medical illnesses, medication or
substance use, psychiatric disorders, and insufficient sleep syndrome [12].

4. Circadian Rhythm Sleep—Wake Disorders (CRSWDs)

Circadian rhythm sleep—wake disorders occur when the body's internal biological clock is not
synchronized with the external environment. These disorders may result from environmental factors such
as shift work and jet lag or from alterations in the internal circadian timing system, including delayed
sleep—wake phase disorder, advanced sleep—wake phase disorder, irregular sleep—wake rhythm disorder,
and non-24-hour sleep—wake rhythm disorder [13].

5. Parasomnias

Parasomnias are abnormal behaviours or experiences that occur during sleep. Their development is
influenced by environmental, genetic, and gene—environment interaction factors. They are broadly
classified into non-rapid eye movement (NREM) parasomnias, rapid eye movement (REM) parasomnias,
and other parasomnias. Common NREM parasomnias include sleepwalking, sleep terrors, confusional
arousals, and sleep-related eating disorder, whereas REM parasomnias include REM sleep behaviour
disorder and nightmare disorder [14].

6. Sleep-Related Movement Disorders

Sleep-related movement disorders are characterized by abnormal motor activity during sleep due to altered
motor control mechanisms. Their causes vary depending on the specific disorder. For example, restless

1416



Rakesh et al.,/ Int. J. of Allied Med. Sci. and Clin. Research 14(3) 2026 [1414-1425]

legs syndrome may result from genetic susceptibility or iron deficiency. Other movement disorders include
periodic, rthythmic, simple, and complex movements that may interfere with normal sleep quality [15].

RISK FACTORS CONTRIBUTING TO SLEEP DISORDERS:
Table 1: Risk factors contributing to sleep disorder [16]

CATEGORY RISK FACTORS

Excessive caffeine intake

Alcohol consumption

Smoking

Lifestyle factors Drug abuse

Shift work

Irregular sleep schedule

Excessive screen time before bedtime
Excessive noise

Bright light exposure at night
Uncomfortable sleeping environment
Jet lag

Stress

Anxiety

Depression

Worry and rumination

Caregiving responsibilities
Work-related stress

Insomnia

Obstructive sleep apnea

Restless legs syndrome Narcolepsy
Circadian rhythm sleep—wake disorder
Obesity

Diabetes mellitus

Cardiovascular disease

Chronic kidney disease

Medical factors Neurological disorders

Chronic pain

Respiratory disorders

Psychiatric disorders

Use of certain medication

Environmental factors

Psychological factors

Sleep — related factors

Older age
Demographic factors | Female sex
Family history of sleep disorders

AROMATHERAPY:

Aromatherapy is a complementary and integrative therapeutic approach that uses naturally extracted
essential oils from aromatic plants to improve physical, psychological, and emotional well-being. It is
commonly used alongside conventional medical treatment to promote relaxation, reduce stress, relieve
pain, and improve overall quality of life rather than replace standard medical care. Clinical aromatherapy
involves the controlled use of plant-derived essential oils through inhalation, topical application, massage,
or other appropriate methods to support symptom management. Research has shown that aromatherapy
may help reduce anxiety, depression, insomnia, nausea, vomiting, pain, and stress while enhancing patient
comfort and well-being in various healthcare settings. The therapeutic effects of aromatherapy occur when
volatile aromatic molecules are inhaled or absorbed through the skin. These molecules stimulate the
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olfactory system and the limbic region of the brain, which regulates emotions, memory, and stress
responses. This interaction promotes relaxation, emotional balance, and physiological responses such as
reduced anxiety, decreased muscle tension, and an improved sense of well-being [17].

HISTORY OF AROMATHERAPY:

Aromatherapy has been practiced for thousands of years and is one of the oldest forms of natural medicine.
Ancient civilizations such as the Egyptians, Chinese, Indians, Greeks, and Romans used aromatic plants,
herbs, and essential oils for healing, religious rituals, embalming, cosmetics, and relaxation. The Egyptians
are believed to have pioneered the extraction and medicinal use of aromatic oils around 2800 BC, while
Indian Ayurveda and Traditional Chinese Medicine incorporated aromatic herbs to restore physical and
mental balance. The Greek physician Hippocrates, known as the Father of Medicine, advocated the use of
aromatic baths and scented massage to maintain health and prevent disease. Later, the Persian physician
Ibn Sina (Avicenna) improved the steam distillation process, making the extraction of essential oils more
efficient and expanding their medicinal applications [18].

Modern aromatherapy began in the early twentieth century when the French chemist René-
Maurice Gattefossé accidentally discovered the healing properties of lavender essential oil after treating a
laboratory burn. In 1937, he introduced the term "aromatherapy" in his book Aromathérapie. Later, Jean
Valnet promoted the medical use of essential oils in clinical practice, while Marguerite Maury popularized
aromatherapy in massage therapy and holistic healthcare. These pioneers helped establish aromatherapy as
a complementary therapy used worldwide for symptom management and patient well-being [19].

CLASSIFICATION OF AROMATHERAPY:

CLASSIFICATION OF AROMATHERAPY

I
‘ '

1. TOPICAL AROMATHERAPY | 2. INHALATION AROMATHERAPY
Application of essential oils on Inhalation of essential oil vapors
the skin for therapeutic effects

I
! ' ' | !

1.1 Massage 1.2 Cosmetic 1.3 Medical 2.1 Psycho- 2.2 Olfactory
Aromatherapy Aromatherapy Aromatherapy Aromatherapy Stimulation
Essential oils are Used in skin Used for Essential cis inhalation of
diluted In carmiar and hair care therapeutic Influence mood, aromatic vapors
oils and applied products for purposes to emations and 1o stimulate the
on the body by beauty and Mmanage various mental well-being offactory system

massage cosmetic heaslth
benefits. conditions.

Fig 2: Aromatherapy Classification. The basic classification is via the route of administration; oral or
topical. It includes various techniques such as massage, psych-aromatherapy, cosmetic, medical, olfactory
stimulation, etc [20]

ESSENTIAL OILS USED FOR SLEEP: [21]

Table 2 : Essential oils used for sleep

Major Active

Essential oil Image Botanical Name .
constituents

Sleep benefits
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Improves sleep quality,

Lavandula Linalool, Linalyl .
Lavender s reduces anxiety,
angustifolia acetate .
promotes relaxation
Roman Chamaemelum o-Bisabolol, Mild sedative, promotes
Chamomile nobile Chamazulene relaxation
. . Limonene, Reduces stress and
Bergamot Citrus bergamia . .
Linalyl acetate improves sleep
P t laxati d
Cedarwood Cedrus atlantica | Cedrol romotes refaxation an
sleep onset
. Chrysopogon Khusimol, Promotes deep sleep and
Vetiver oo .
zizanioides Vetiverol reduces restlessness
o-Santalol, B- Calms the mind and
Sandalwood Santalum album p .
Santalol improves sleep
Linalool, Relieves stress and

Ylang-Ylang

Cananga odorata

Germacrene D

promotes sleep
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Linalyl acetate, | Reduces cortisol and

Clary Sage Linalool promotes relaxation

Clary Sage

MECHANISM OF ACTION OF AROMATHERAPY IN SLEEP DISORDERS:

Aromatherapy improves sleep quality through multiple physiological and neurological pathways. After
inhalation, volatile essential oil molecules enter the nasal cavity and lungs, where they stimulate the
olfactory and respiratory systems. These molecules subsequently influence the central nervous system
either by direct neuronal signaling or by systemic absorption into the bloodstream. The combined effects
include modulation of neurotransmitters, reduction of stress hormones, autonomic nervous system
regulation, and promotion of relaxation, ultimately improving sleep quality.

Olfactory Pathway:

The olfactory pathway is considered the primary mechanism responsible for the therapeutic effects of
inhaled essential oils. During inhalation, volatile aromatic molecules dissolve in the mucus layer covering
the olfactory epithelium located in the upper nasal cavity. These molecules bind to olfactory receptor
neurons, initiating electrical impulses that are transmitted through the olfactory nerve to the olfactory bulb.

The olfactory bulb sends these signals directly to the limbic system, particularly the amygdala,
hippocampus, hypothalamus, and cerebral cortex. These brain regions regulate emotions, memory, stress
response, circadian rhythm, and sleep. Activation of these centers promotes relaxation and reduces anxiety
by enhancing inhibitory neurotransmission. Essential oil constituents such as linalool and linalyl acetate
have been reported to increase GABAergic activity and influence serotonin and dopamine signalling,
producing anxiolytic and sedative effects that facilitate sleep onset and improve sleep maintenance. Thus,
the olfactory pathway plays a vital role in translating aromatic stimuli into neurochemical responses that
promote psychological calmness and restorative sleep [22].

Respiratory Pathway:

Apart from olfactory stimulation, inhaled essential oil molecules also act through the respiratory pathway.
Following inhalation, volatile molecules enter the respiratory tract and interact with the respiratory epithelium
and trigeminal nerve endings present within the nasal cavity. The trigeminal nerve detects chemical stimuli
and transmits sensory signals to the brainstem, producing immediate physiological responses such as
relaxation, reduction in sympathetic nervous system activity, and decreased perception of stress.

The respiratory pathway also facilitates the transport of volatile compounds into the lower
respiratory tract. Continuous inhalation enables these molecules to reach the alveolar region of the lungs,
thereby allowing systemic absorption. This dual action through neural stimulation and pulmonary
absorption contributes significantly to the therapeutic effectiveness of aromatherapy in sleep disorders.
Moreover, respiratory stimulation decreases respiratory rate, heart rate, and blood pressure while
enhancing parasympathetic nervous system activity. These physiological responses create an optimal
internal environment for sleep initiation and maintenance [23]
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Fig 3: The respiratory and olfactory pathways are involved in essential oil action in the human body
system

Alveolar Absorption into Blood Circulation:

Following inhalation, small lipophilic essential oil molecules penetrate deeply into the alveolar sacs of the
lungs. The alveoli provide a large surface area with a thin respiratory membrane, allowing rapid diffusion
of volatile compounds into the pulmonary capillary circulation.

After entering the bloodstream, these molecules are transported throughout the body. Due to their
lipophilic nature, several essential oil constituents readily cross the blood-brain barrier and reach different
regions of the central nervous system. Once inside the brain, they interact with neurotransmitter systems
including GABA, serotonin, dopamine, and endorphins, producing anxiolytic, antidepressant, analgesic,
and sedative effects.

In addition, systemic circulation allows essential oils to influence endocrine function by reducing
circulating cortisol levels while enhancing parasympathetic activity. These changes reduce physiological
arousal, improve emotional stability, decrease sleep latency, and increase total sleep duration.
Consequently, alveolar absorption serves as an important pharmacokinetic pathway through which inhaled
essential oils exert their therapeutic actions in sleep disorders [24].
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Fig 4: The alveolar absorption of essential oil into blood circulation
PHARMACOLOGICAL ACTIONS OF ESSENTIAL OILS:
1. Antibacterial Activity

Essential oils possess broad-spectrum antibacterial activity against both Gram-positive and Gram-negative
bacteria. Their antimicrobial effect is mainly due to bioactive constituents such as terpenes, phenols,
aldehydes, and alcohols, which disrupt the bacterial cell membrane, increase membrane permeability, and
cause leakage of intracellular contents. These actions inhibit bacterial growth and may lead to bacterial cell
death. Essential oils have demonstrated activity against pathogens including Staphylococcus aureus,
Escherichia coli, Salmonella spp., and oral microorganisms. Because of their natural origin and multiple
mechanisms of action, essential oils are considered promising alternatives or adjuncts to conventional
antibiotics, particularly in the management of drug-resistant bacterial infections [25].

2. Antifungal Activity

Essential oils exhibit potent antifungal activity against a variety of pathogenic fungi, including yeasts and
dermatophytes. Tea tree oil (Melaleuca alternifolia) is one of the most extensively studied essential oils for
its fungicidal properties [26]. The active compounds in essential oils damage fungal cell membranes, alter
membrane permeability, and inhibit fungal metabolism, ultimately preventing fungal growth and
reproduction. These oils have shown effectiveness against dermatophytes, filamentous fungi, and Candida
species, making them valuable for the treatment of fungal skin infections and other superficial mycoses.

3. Anti-inflammatory Activity

Essential oils possess significant anti-inflammatory properties by suppressing inflammatory mediators and
reducing the production of pro-inflammatory cytokines. They help decrease swelling, redness, pain, and
tissue irritation associated with inflammatory conditions. Tea tree oil has been shown to reduce histamine-
induced skin reactions and inflammatory responses following topical application. The anti-inflammatory
effects of essential oils make them useful in the management of skin disorders, musculoskeletal pain,
arthritis, wound healing, and other inflammatory diseases [27].

4. Antiviral Activity

Essential oils demonstrate antiviral activity against several enveloped and non-enveloped viruses. Their
active phytochemicals interfere with different stages of the viral life cycle, including viral attachment,
penetration, replication, and release from host cells. Certain essential oils such as eucalyptus, tea tree,
thyme, oregano, and lemon oil have shown inhibitory effects against respiratory viruses, herpes simplex
virus, and influenza viruses in experimental studies [28]. These antiviral properties suggest that essential
oils may be used as supportive therapeutic agents for preventing and managing viral infections, although
further clinical studies are required to establish their efficacy.

5. Antioxidant Activity

Essential oils exhibit strong antioxidant activity because they contain natural bioactive compounds such as
phenolics, flavonoids, terpenoids, and monoterpenes. These compounds neutralize reactive oxygen species
(ROS) and free radicals, thereby protecting cellular components from oxidative damage. Antioxidant
activity helps reduce oxidative stress, prevents lipid peroxidation, preserves cellular integrity, and lowers
the risk of chronic diseases associated with oxidative damage, including cardiovascular diseases, diabetes,
neurodegenerative disorders, and cancer. These properties also contribute to tissue protection, healthy
ageing, and overall maintenance of physiological functions [29].

APPLICATIONS OF ESSENTIAL OILS IN AROMATHETAPY:
1. Promoting Sleep

Essential oils such as lavender, chamomile, and bergamot are widely used to improve sleep quality. Their
calming and sedative properties help reduce sleep latency, promote relaxation, and enhance overall sleep
duration, making them beneficial for individuals suffering from insomnia and other sleep disorders.
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2. Reduction of Anxiety before Surgery

Preoperative aromatherapy using essential oils can help reduce anxiety, fear, and emotional stress in
patients awaiting surgery. Inhalation of calming essential oils promotes relaxation, lowers sympathetic
nervous system activity, and improves the patient's psychological well-being before surgical procedures.

3. Management of Postoperative Nausea and Vomiting

Essential oils, particularly peppermint and ginger, have been used to alleviate postoperative nausea and
vomiting. Their pleasant aroma and antiemetic properties help reduce nausea severity, improve patient
comfort, and support faster postoperative recovery.

4. Anxiolytic (Anti-anxiety) Effect

Several essential oils possess anxiolytic properties that help reduce stress, nervousness, and emotional
tension. By influencing the limbic system and regulating neurotransmitter activity, aromatherapy promotes
mental relaxation, improves mood, and enhances emotional balance without causing significant adverse
effects [30].

FUTURE PERSPECTIVES:

Aromatherapy has emerged as a promising complementary therapy for improving sleep quality and
managing sleep disorders. Future research should focus on conducting large-scale, multicenter randomized
controlled trials to establish stronger clinical evidence regarding its efficacy and safety. Standardization of
essential oil composition, dosage, route of administration, and duration of treatment is essential to ensure
consistent therapeutic outcomes.

Further studies are needed to investigate the molecular mechanisms by which essential oils
influence sleep regulation, including their effects on neurotransmitters, circadian rhythm, and the
autonomic nervous system. Advances in nanotechnology and novel drug delivery systems, such as
nanoemulsions, transdermal patches, and controlled-release formulations, may improve the bioavailability
and therapeutic effectiveness of essential oils.

Future research should also evaluate the long-term safety of aromatherapy, potential herb-drug
interactions, and its effectiveness in special populations such as older adults, children, pregnant women,
and patients with chronic diseases. Integrating aromatherapy into personalized medicine and digital health
platforms may provide individualized, non-pharmacological approaches for sleep management. With
continued scientific validation, aromatherapy has the potential to become an evidence-based adjunctive
therapy for the prevention and treatment of sleep disorders [31].

CONCLUSION:

Aromatherapy represents a safe, natural, and non-invasive complementary therapy for improving sleep
quality and managing sleep disorders. Essential oils, particularly lavender, chamomile, bergamot,
sandalwood, and vetiver, demonstrate beneficial effects by promoting relaxation, reducing anxiety, and
regulating neurophysiological pathways involved in sleep. Current scientific evidence supports its role as
an adjunct to conventional treatment; however, further well-designed clinical studies are needed to
establish standardized formulations, optimal dosage, treatment duration, and long-term safety. With
continued scientific validation, aromatherapy has the potential to become an evidence-based component of
integrative sleep management strategies.

DISCUSSION:

The evidence reviewed indicates that aromatherapy is a valuable complementary approach for improving
sleep quality, particularly in individuals with insomnia, anxiety, and stress-related sleep disturbances.
Essential oils such as lavender, chamomile, bergamot, sandalwood, and vetiver exert therapeutic effects
through olfactory stimulation, modulation of the limbic system, enhancement of GABAergic
neurotransmission, and regulation of autonomic nervous system activity. These mechanisms contribute to
reduced sleep latency, improved sleep duration, and enhanced psychological relaxation. However,
variations in essential oil composition, dosage, route of administration, and study design have resulted in
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inconsistent findings across clinical studies. Most available trials have relatively small sample sizes and
limited follow-up periods, highlighting the need for standardized protocols and larger randomized
controlled studies. Overall, aromatherapy appears to be a safe and promising adjunctive therapy rather than
a replacement for conventional management of sleep disorders.
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