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Abstract

Lavender (Lavandula spp.), a perennial flowering plant known for its distinctive aroma and medicinal properties, has been popularized all over the
world. Lavender has its depictions in the ancient literature of Greeks and Romans as an herb with calming, antibacterial and anti-inflammatory
properties which can help with stress relief, sleep, skin care and overall wellness. France, Bulgaria and India are the major lavender producers,
with the latter experiencing a significant upsurge in commercial cultivation as a part of the Purple Revolution in recent years. With the objective of
empowering farmers through improved socioeconomic development, higher income and sustainable farming, the Indian government launched
the ‘Purple Revolution’ under CSIR Aroma Mission in the Union Territories of Jammu and Kashmir and Himachal Pradesh. Lavender cultivation
has improved environmental sustainability by fostering biodiversity, reducing soil erosion and adding richness to the agricultural landscape of
India. Lavender cultivation has huge commercial potential as it is becoming an important component of a number of medicinal and aromatic
industries due to increased consumer demand for natural and organic products. Hence, the expansion of lavender cultivation during the Purple

Revolution offers improved agri-entrepreneurship opportunities for international trade and financial prosperity for farming communities.
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Introduction

In 2016, the 'Purple Revolution'- a campaign focused on lavender
cultivation in India, was launched under the CSIR Aroma Mission
initiated by the Council of Scientific and Industrial Research. The
Aroma Mission was initiated to exponentially proliferate the
cultivation, processing and marketing of aromatic plants in India
to ensure higher agricultural income as well as sustainability in
the farming communities (Fig. 1). This mission primarily focuses
on promoting the production of various aromatic crops like
lavender, geranium, rosemary etc., as these crops find their
major utilisation in the perfumery, cosmetic and pharmaceutical
industries. Among all these crops, lavender is one of the
important crops that holds a promising position in the national
as well as international aromatic market (1, 2). The present
review is aimed at highlighting the botanical, cultural, economic
and industrial aspects of lavender cultivation, with special
emphasis on India's Purple Revolution and its socio-economic
significance.

Lavender taxonomy and botany

Lavender scientifically known as Lavandula angustifolia, is a
small flowering shrub, a member of the mint family Lamiaceae

and a native of the Mediterranean hills (3, 4). It is predominantly
classified as a temperate shrub adaptive to growing conditions of
areas receiving abundant sunlight with lithophilic soil structures.
It has been successfully introduced to Australia, the United
States and Southern Europe (5). The shrub possesses gray-green,
hoary linear leaves along with numerous branches that can grow
up to 60 cm (24 inches) tall (6, 7). Their purple flowers are
produced in clusters with tall stalks, further developing into small
nutlet type fruits. The characteristic aroma of the plant comes
from the oil glands located within little star-shaped trichomes
(plant hairs) over the flowers, leaves and stems. The name
Lavandula is derived from the Latin word Lavare, which means
‘to wash’ (8, 9). The meaning signifies its importance from the
ancient Greek culture where the lavender oil was used for
bathing, cleaning and air freshening properties.

Lavender is a perennial shrub in the Lavandula genus
that is known for its decorative appeal and essential oils. These
plants are small and bushy, with grey-green leaves and long,
flowering stems. The leaves can be simple or split, measuring
between 30 and 50 mm in length. Lavender blooms on tall spikes
20-40 cm long, with lilac or blue flowers. It generally grows 0.4 m
tall and can live for 20-30 years. Lavender, also known as true
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Fig. 1. Main objectives of CSIR aroma mission.

lavender, medicinal lavender or English lavender, originated in
the Mediterranean, Middle East and India (7, 10).

Lavender grows best in a variety of climatic conditions
but grows well in between 7 °C and 21 °C (44.6 °F—69.8 °F),
demanding full exposure to bright sunlight during the day.
Lavender prefers light, sandy soil that drains easily and has a pH
of 5.8 t0 8.3 (11, 12). Once established, the plants can withstand
dry conditions; however they require regular watering when
originally transplanted. Lavenders with smaller bloom heads,
such as L. stoechas and L. dentata, have beautiful bracts and
grow higher. When grown in full sunlight and fertile soil with
enough nutrients, they can grow up to three feet tall. Their
flexible stems usually have a greener appearance. Although they
grow in the Atlantic islands, Turkey, Pakistan, India and
mountainous regions of the western Mediterranean, the majority
of lavender species are native to these regions.

Historic mentions of Lavender

The use of lavender for both aromatic and medicinal purposes is
well-documented in ancient texts. In Traditional Chinese
Medicine (TCM), lavender has been used to treat anxiety, panic,
topical skin infections, infertility, upset stomach and insomnia
(13). Lavender was originally used in Arabic medicine to heal
stomach aches and kidney problems (14). It was popular as an
aphrodisiac during the Victorian era and traditional medicine
claimed it could treat everything from discomfort to hair loss (15,
16). The plant's extracts have also been used to improve bile
flow, fix bleeding ulcers, relieve carpal tunnel syndrome and
function as an antidepressant, muscle relaxant, gas reliever,
nausea treatment, diuretic and general tonic (17-20). Certain
varieties of lavender have even been used to treat worms and
relieve bug stings (14, 21). Today, lavender is widely used in
fragrances, soaps, candles and scented sachets. It is frequently
used in little amounts in teas and foods, such as the French herb
blend called herbs de Provence (22).

Lavender has been used for various purposes over the
centuries, from perfume to fighting germs. It is still widely used in
households. Recent research shows that lavender essential oils
can replace chemical methods to prevent potatoes from
sprouting during storage (23, 24). Studies in India have also
shown that lavender species can effectively repel insects (25). In

Austria, research has demonstrated that inhaling lavender
essential oil has a calming effect (26). Nowadays, most lavender
products are made for their essential oils and pleasant smell.

Lavenders’ pleasant smell has made it extremely popularin
aromatherapy which is a natural therapeutic approach that makes
use of concentrated oils known as essential oils derived from plants
such as herbs, flowers, leaves and roots (27). These oils have a
strong fragrance and are thought to help with physical and mental
issues (28). Lavender oil is frequently recommended for a variety of
health conditions, including stress, anxiety, depression, tiredness,
nausea from traveling and high blood pressure (6, 26). In Europe, it
is commonly used in massages to help people calm down, relieve
diarrhea in babies and improve appetite (29, 30). Massages using
lavender and peppermint oils are also advised for treating tension
headaches. The German Commission has authorized tea made
from L. angustifolia (lavender) to help with restlessness, insomnia
and nervous stomach disorders (8). All the above-mentioned
historic mentions of lavender depict its popularization as an
important medicinal and aromatic plant, which resonates with the
present wide applications of this crop in modern pharmaceutical
and perfumery industries.

Species Grown in India

The genus Lavandula comprises at least 28 recognized species
(21). Lavandula dentata (French lavender), Lavandula
angustifolia (syn. L. officinalis, L. vera; garden, English, pink,
white, or true lavender), Lavandula latifolia (syn. L. spica; spike,
narrow-leafed, spikenard or elf leaf lavender) , Lavandula
intermedia or L. hybrida reverchon or L. hybrida burnamii
(lavandin, a hybrid of Lavandifolia and L. latifolia), L. stoechas
(Spanish, Italian or fringed lavender) and Lavandula dhofarensis
(Arabic lavender) are some of the more commonly known
species believed to have medicinal properties (8). Five species of
lavender such as L. aristibracteata, L. citriodora, L. dhofarensis, L.
galgalloensis and L. hasikensis are indigenous to regions such as
the Arabian Peninsula, Micronesia, Bulgaria, Russia and both
northern and southern Africa (31, 32). These days, these plants
are cultivated all over the world, with famous cultivators located
in the US, Australia, France, Bulgaria, Russia, Italy, Spain and
England (33, 34). The brief description of popular varieties grown
inIndiaisillustrated in the Table 1.
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Table 1. Comparative characteristics of lavender types and cultivars grown in India

Cultivar

Lavandula angustifolia Lavandula latifolia Lavandula intermedia Lavandula officinalis
(True lavender) (Spike lavender) (Lavandin variety) (Sher-e-Kashmir variety)
Altitude range
(meters above mean sea 1600-1700 250-700 700-1000 800-1000
level)
about 100 % higher essential
Oil content 0.5% - 1.5 %. 1.5%-22% 3.6%-9.9% oil yield than standard
cultivars
. pungent, camphor-like camphoraceous, woody and  sweet aroma with balsamic
Aroma sweet, floral, calming scent herbaceous aroma undertone

Small shrub with narrow

Growth habit greyish-green leaves

Purplish blue flowers, 20 to

Flower type 40 centimeters and are :
single-stalked on multiple stalks
. Pharmaceutical,
Uses cosmetics, perfumery, aromatherapy,

aromatherapy, landscaping

Unique characteristics  longest-cultivated lavender

Taller shrub with broader
green leaves

Long spiky flowering growt

nutraceutical

More therapeutic uses as
compared to true lavender

hybrid sub-shrub with
evergreen foliage, broader grey
-green leaves
h branched inflorescence stalks
with dense, violet-blue to
white flowers

hemispherical shrub with thin
lanceolate opposite green
leaves

branched lavender spikes

Therapeutic, aromatherapy,

Cosmetics, perfumery, culinary cosmetics, perfumery,

landscaping
cross between true and spike A superior clone developed by
lavender CIMAP

Significance of Purple Revolution

The purple revolution under CSIR Aroma Mission holds its
significance in its potential towards economic empowerment,
employment generation, sustainability temperate agriculture, agro
-diversification and rural community development. It plays a
significant role in uplifting the farmer communities of temperate
agricultural systems through providing an alternative income
source through high value cash crop for progressive farmers and
agri-entrepreneurs, while also strengthening the Start-Up India
program and encouraging an entrepreneurial spirit in the region.
The purple revolution helped around 500 young people, eventually
doubling their income. This temperate region agricultural growth
can reduce economic limitations, increase shared prosperity and
feed an estimated 9.7 billion people by 2050 (2).

Production technology

Cultivated lavender does not normally produce seeds; instead, it
is propagated through root division, cuttings, layering and
micropropagation. Light, well-aerated and well-drained soil, rich
in organic matter with neutral to alkaline pH, is good for lavender
growth. Although tolerant of marginal soils, lavender is highly
sensitive to waterlogging and prefers dry conditions (35).
Lavender is a resistant plant that tolerates cold temperatures
and drought, making it a suitable crop for cultivation under
rainfed agriculture. It requires full sunlight conditions; otherwise,
yields may be reduced. For proper establishment of plants
before winter season, it is ideal to plant lavender in the autumn
under sub-temperate conditions. In temperate climates, spring
season is recommended for crop plantation to avoid frost (36,
12). The spacing for lavender transplanting should be 4 feet
between rows and 30-40 cm apart inside rows. Watering should
be done regularly until the crop is fully grown. Irrigation is
essential during the flowering stage (11, 37).

The recommended NPK ratio is 100:40:40. A basal
application of 20 kg N, 40 kg P,05 and 40 kg K,O per hectare is
recommended, followed by two split doses of the remaining 80
kg N over the subsequent two years (38). Weeding should be
done by hand or with machinery to avoid damaging the roots
and mulching can be done for moisture retention in the soil and
prevention of weed growth in the beds. To improve plant health,
flower buds should be pruned on a regular basis during the first

two years (34, 39).

Lavender is considered to be ready for harvesting when the
lower half of the blossoms open and all the flowers are fully
developed. Harvesting usually takes place in early January or late
December, depending on the season. The best time to harvest is
between four and ten days of flower bud opening, as quality
begins to deteriorate after that point. Harvest timing is critical, as
favourable weather i.e. lower relative humidity in air is required to
avoid degradation of the oil's quality in the presence of excessive
moisture and interference with the distillation process, leading to
reduced oil yield (11). Moreover, the harvesting of crop should be
avoided during the days with intense scorching heat coupled with
strong winds in order to avoid oil loss due to evaporation. Similarly,
hypothermic climatic conditions during flower development and
harvesting are refrained from they prevent the development of
esters, significant constituents of lavender oil. Harvesting can be
done manually using sickles or shears, or with specialized
mechanical equipment built for the purpose. The flower spikes are
harvested by cutting at a length of 15-20 cm beneath the blossoms
for efficient and uniform handling. Also, the calyx and stem portion
of the spike are known to improve the oil concentration and yield
(40). Cut flowers with longer stems are frequently harvested within
a week after being harvested for oil production and sold in fresh
and dry markets (32,41-42).

Global businesses/avenue

The global lavender industry presents substantial commercial
potential due to rising demand across diverse sectors, including
health, wellness, food and cosmetics. To succeed in this field, it is
important to examine market trends, maintain high product quality
and long-term viability and build strong distribution channels.
Several animal studies demonstrate that lavender has anxiolytic,
sedative, analgesic, anticonvulsant and neuroprotective effects
(30). Lavender has potential applications in multiple sectors such as
aromatherapy, pharmaceuticals, nutraceuticals, cosmetics,
landscaping, floristry, culinary arts, agro-tourism and even textiles
and fashion (35, 43).

Aromatherapy

Aromatherapy derives its name from the word "aroma"
meaning smell and "therapy" meaning treatment. It is a natural
technique to repair your mind, body and spirit. Ancient
civilizations such as Egypt, China and India have practiced this
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approach for more than 6000 years. Aromatherapy uses essential
oils, which are highly concentrated plant extracts. It uses plant
essential oils, such as breathing them or applying them to
massages, to help reduce signs of illness (44-47). Lavender oil,
which is particularly common and well-studied, is thoroughly
used to treat a variety of mental and physical diseases (48). As a
non-drug treatment, lavender aromatherapy is found to be both
cost-effective and low risk (49).

Research suggests that lavender aromatherapy can help
elderly patients sleep better. A small study in two older patients
with dementia found that nighttime aromatherapy with
essential oils of L. angustifolia and Anthemis nobilis improved one
patient's sleep and allowed the other to stop taking sleep
medication (50). A clinical series of three senior patients with
severe insomnia found that inhaling diffused oil of lavender was
an effective alternative to previous medication treatment.
Patients reported greater quality sleep and spent the same
amount of time asleep compared to those taking medication,
along with no side effects (51). Adding a single drop of
L. angustifolia essential oil to nine elderly patients' pillows for one
week improved waking up and awareness in eight of them
compared to a week without the oil (52). A randomized clinical
investigation found that 72 % of elderly patients treated with
L. angustifolia experienced improved sleeping circumstances
over 245 patient-nights for acute medical symptoms. Patients
who received aromatherapy slept better than control patients
(11 %). 79 % of those who had lavender therapy at midnight
reported having a wonderful day, as compared to only 26 % in
the control group. In a follow-up study, nine patients who
received nightly aromatherapy with lavender for the duration of
two weeks received various benefits (53).

A Japanese study indicated that lavender scent reduced
subjective excitement and tension without affecting the
circulatory system or heart rate (54). A study of 122 patients with
critical illnesses in a hospital intensive care unit found that
massage using aromatherapy with L. angustifolia oil
significantly decreased perceived anxiety compared to rest or
massage therapy without aromatherapy. There were also no
significant differences in blood pressure, heart rate or respiratory
rate between the groups (55). Lavender alters human EEG
patterns and has an anxiolytic effect. It has been observed that
inhaling lavender (diluted to 10 % dosage) for 3 minutes boosts
alpha power of EEG, reduces anxiety and improves mood in 40
healthy persons. Lavender is known to be useful in the treatment
of acute, chronic or intractable pain (56-57).

Pharmaceutical

The use of lavender as a natural medicine is well-known. It is widely
used to treat bites, vaginal discharge, anal fissures, scalds, nursing
injuries and sunburns. Despite its carminative and versine
characteristics, it is most commonly used externally, particularly on
the temple region, to treat anxious headaches. Lavender extracts
can also help to treat bacterial infections such as typhoid,
diphtheria, Streptococcus and Pneumococcus and they are a potent
antidote to several snake venoms (58-61).

In recent years, various animal and human studies have
used current scientific approaches to examine traditional lavender
medicinal treatments. These research raised the possibility of
restoring lavender's therapeutic value in neurological diseases on

the assumption of evidence-based medicine (61-62). Lavender has
been demonstrated to have anticonflict properties in mice (63).
Continuous exposure to lavender aromatic oils for 7 days
significantly reduced anxiety and depression-like behaviours in rats,
as measured by raised plus-maze and forced swimming tests (64-
65). Exposure to lavender significantly corrected spatial memory
deficits caused by cholinergic system malfunction (27). In a rat
model of Alzheimer's disease (produced by intracerebroventricular
injection of AB1), administering lavender successfully restored
spatial learning deficits (65). In mice, lavender oil dramatically
reduced neurological deficiency scores, infarct size and levels of
mitochondrial-generated reactive oxygen species, as well as
neuronal damage in a localized cerebral ischemia caused by
intraluminal blockage (66). Lavender oil lowered c-fos expression in
the hypothalamic paraventricular and dorsomedial nuclei (67). In
mice, lavender oil reduced anti-DNP IgE-induced tumor necrosis
factor-alpha secretion and histamine release from peritoneal mast
cellsin a dose-dependent manner (66, 67).

Inhaled lavender is thought to activate the limbic system,
specifically its hippocampus and amygdala (68). Linalool and
linalyl acetate are quickly absorbed via the skin following topical
application with massage and they are thought to promote
central nervous system depression (69-70).

Nutraceutical

For generations, lavender has been utilized in cooking because
to its unique flowery aroma. Historically, lavender was largely
used in herbal drinks and potpourri. Recently, lavender has
become a prominent element in modern cuisine. and the
manufacture of numerous food and beverage products. Several
lavender types, including English lavender (Lavandula
angustifolia) and Provence lavender (Lavandula x intermedia),
are grown for culinary reasons. Lavender can be used fresh or
dried, depending on personal preference and recipe. Dried
lavender is preferred for its concentrated flavour, whereas fresh
lavender has a more delicate taste (71-73). Infusion is one of the
most common applications for lavender. To extract the flavour
and perfume of lavender, steep the buds or sprigs in liquids like
water, milk, cream, oil or alcohol. The infusion period varies
according on the desired degree of the lavender flavour (74).

Lavender's unique flavour and perfume have captured
the attention of chefs and customers in the food business.
Lavender is a versatile flavouring agent that complements a
variety of foods. Its delicate floral tones and mild sweetness can
enhance dishes like cakes, cookies and ice cream, adding an
intriguing twist. Lavender may lend complexity to savory meals,
particularly in Mediterranean and Provencal cuisine. It pairs well
with roasted meats, stews and sauces. Lavender infused oils,
honeys and spreads are gaining popularity due to their
captivating scents and distinct appeal (75). The use of lavender in
food reflects changing preferences for flavour and a desire for
distinctive culinary experiences. Lavender's use in menu and
food products appeals to consumers seeking unique flavours
and a refined eating experience. Lavender is known for its
relaxing and calming qualities. The use of this ingredient in
culinary products has gained popularity among those seeking a
holistic approach to wellness. Lavender-infused teas, beverages
and sweets are marketed for their relaxing effects, appealing to
health-conscious consumers (43, 76, 77).
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Lavender's delicate floral flavour and enticing perfume
have been incorporated into many dishes, beverages and food
products, bringing elegance and fascination to the culinary world
(78). Lavender's popularity in the food business reflects changing
customer demands, particularly for holistic wellbeing and
distinctive culinary experiences. Lavender's increased appeal
stems from its relationship with relaxing and the farm-to-table
movement (74, 79).

Cosmetics and perfumes

Lavender oil's calming impact and dermatologically friendly
characteristics make it useful in a variety of industries, including
the cosmetic business. Lavender body creams can help reduce
tissue scarring by maintaining skin moisture levels. Lavandula
angustifolia oil has long been prized for its rich aroma and
therapeutic properties. Historic mentions of Queen Elizabeth
using lavender as a scent reveal that for centuries lavender has
been used for its aromatic properties and continues to be a
popular choice in perfumery even in present times. Lavender oil
was popular among Victorian women as a perfume and it was
also employed as an antiseptic during World War | (80, 81).

In ancient times, lavender was considered a holy herb.
Furthermore, it was frequently used to freshen and add some
fragrance to a number of individual products, like clothes and
hair (43, 82). Lavender oil, also known as lilac flower oil, is
produced by distilling lavender blossoms and is mostly used in
premium perfumes and cosmetic products. Linalool acetate,
linalool, pinene, limonene, geraniol and cineole are the aromatic
components of this colourless or yellow liquid. Lavender water is
a solution of the essential oil in alcohol with other additional
smells that is used in a number of toilette treatments (67, 13).
Today, lavender is much more than a fragrant shrub. It has been
widely utilized for cosmetics and therapeutic purposes.

Lavender has maintained its commercial relevance since
antiquity. Its applications in the soap and perfume industries are
limitless, including dried arrangements, filler components,
incense packets, potpourri, flames, wands, floral bundles,
wreaths, wall hangings and so on. Its diverse applications, such
as washing agents, mosquito repellents, vital toiletries (soap,
shampoo and conditioner, bath oil, moisturizer, bath salt),
incense sticks and so on, are quite fascinating. In fact, its fresh
leaves could be utilized successfully to control pests. As an
organic insecticide, a 2 % blend of rosemary oil and lavender
essential oil could be utilized (28, 36, 82-84).

Landscaping with lavender (ornamental aspects)

Lavender is usually utilized as an ornamental plant rather than for
production. Lavender is a beautiful addition to practically any
garden. Its foliage is a wide range of colours, from varied greens to
grey-green and silver, with variegated types available. Lavender
flowers come in a variety of colours, including blues, purples, whites
and pinks, in addition to the traditional lavender (48). Lavender
needs little water once it has established itself. Drought-tolerant
plants may withstand dry spells with little or no additional watering
(37, 83). Lavender plants have a wide range of applications in
landscape design, including hedges, topiaries, spiral gardens,
mazes, raised beds, potted plants and hanging baskets. It gives
elegance and a pleasant smell to its surroundings. Certain lavender
cultivars flourish indoors, but they can also be grown outside during

the summer for added versatility (79, 83).

Lavender is most commonly used in hedges, which
frequently feature minor modifications like as raised or rounded
parts at regular intervals. They can be moulded into animals or
any other desired shape to provide a more complex touch (10,
79). Lavender is a great plant for maze design because it adds a
pleasing visual framework and a pleasant scent that makes the
experience of walking through it more enjoyable (83, 85). It has a
significant impact on the dried flower industry. Desiccated pale
purple flower buds are commonly used in potpourris. Instead of
utilizing commercial chemical pest and pest control agents,
sachet-sealed dried flowers of lavender could be used as an
effective substitute, particularly to scent linens and prevent
moths (79). Lavender was found to be essential when making
bridal confetti, scented liquids and sachets (4, 10, 36, 85).

Keeping in view the diversified applications of lavender
crop, number of studies has been undertaken by researchers
from different countries to conclude therapeutical benefits of
lavender oil. A comprehensive overview of such studies has been
summarised inthe Table 2 (86-95).

Future aspects and conclusion

Lavender is emerging as one of the most valuable oil-bearing
crops among popular medicinal and aromatic plants. The diverse
benefits of the lavender oil have expanded its market demands,
driven by awareness and consciousness regarding healthy
lifestyle among consumers over the past few years. Lavender
being a low-input crop, owing to its growing adaptability in
marginal, less productive rainfed temperate cultivable land,
provides diverse opportunities for socio-economic development
of farming communities and allied processing industries.
Although, unresolved concerns pertaining to adulteration of
essential oil, authenticity certification schemes, etc. should be
acknowledged to maintain sustainable application and demand
for lavender products.

In conclusion, lavender (Lavandula spp.) stands out as a
remarkable crop known for its medicinal, fragrant and
ornamental properties. Its distinctive chemical profile and
adaptability make it important in a variety of industries, including
aromatherapy, medicines, nutraceuticals, cosmetics and
landscaping. The "Purple Revolution", launched by the CSIR
Aroma Mission, has transformed lavender production in India,
empowering rural communities, developing sustainable methods
and boosting the country's position in the global essential oil
market. With its numerous applications and contributions to
ecological sustainability, rural upliftment and industrial growth,
lavender has the potential to be a revolutionary crop for modern
agriculture and holistic well-being,
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Table 2. Case studies on utilisation of lavender in various avenues worldwide

S.No. Year Study title and reference Country of study Important conclusion
- - The study concluded significant improvement in patients’
i 2006 tlrigl:tlil;atlo;s?g aer?;?i?/tehe;?#y (ill‘g,zlgpudder)(ég) USA satisfaction with their pain control in case of postoperative
gp P pain: p y lavender oil aromatherapy after breast biopsy.
Lavender inhalation twice weekly for 12 weeks significantly
i 202 astonomic nervocssysiem inmidife. Thaiwan improved sleep quality and temporarly enhanced
women with insomnia (87) parasympathetic aCtlvill’tl)S/é:"\'?’l\i/; in midlife women with
Lavender aromatherapy in the intermediate care unit
Effect of lavender aromatherapy on vital signs modestly lowered overnight blood pressure (midnight-
iii. 2014 and perceived quality of sleep in the USA 4 AM) which led to a conclusion that lavender aromatherapy
intermediate care unit: A pilot study (88) can be considered as a non-medicated way to improve
sleep in an intermediate care unit.
Effect of inhalation aromatherapy with ‘s A N
v s Sereealalonstesandvialoms e ood pessureaso el mhaiofoncl 250
surgery: A single-blinded randomized clinical lavender essential oil on %oAsé%peratlve days 2 and 3 after
trial (89) :
. Lavender essential oil inhalation over 15 nights significantly
V. 2017 Effects of a;%':zizth%'}a pg/t%r:qiéez(egg)quallty and Turkey improved sleep quality and reduced anxiety levels in
yorp coronary ICU patients compared to controls.
The effects of lavender essential oil o . .
- - L The haemodialysis patients found a notable decrease in
vi. 2017  aromatherapy on anxiety and depression in Iran - -
haemodialysis patients (91) depression severity by the end of the fourth week.
The lowered anxiety scores were observed in the patients
vii 2020 The effect of lavender aroma on anxiety of Iran inhaling lavender essential oil for 15 min before having
) patients having bone marrow biopsy (92) bone marrow biopsy, suggesting aromatherapy to be an
effective pre-treatment to reduce procedural anxiety.
- - - The children with burns under study were asked to inhale
aromEziicetrI;en%Sr? ogilﬁ\f:\?gle;r:gr:/?tlgltgnns in lavender oil before the dressing of wounds and they
viii. 2021 children wittﬁ))tl)urng' a randomized cont%olled Turkey observed significantly lowered post-dressing pain and
trial (93) stabilized vital signs (respiratory rate, heart rate and mean
arterial pressure) compared to placebo group.
] . : Lavender oil inhalation for 5 nights before bedtime
The efjf;cﬁ'atcyir?f l:g/igﬂglse;vc&l#C;]f;ga'ag;'oel:”igaslleep significantly improved sleep quality and reduced overall
ix. 2025 q Y In patiel oglc Turkey fatigue—including behavioural, sensory and cognitive
malignancy receiving chemotherapy: a single- - - 4
blind randomized controlled trial (94) aspects in chemotherapy-treated patients with
haematological malignancies
This quasi-experimental study of 15 postpartum women
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