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Inhalation effect of lychee-scented candles on 
stress and sleep quality among adults and the 
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Abstract.	 [Purpose]	This	pilot	study	aims	to	investigate	the	effects	of	inhaling	lychee-scented	candles	on	stress	
and sleep quality among adults and the elderly. [Participants and Methods] Thirty participants were randomly as-
signed	to	either	the	control	(n=15)	or	experimental	(n=15)	groups.	The	experimental	group	inhaled	the	scent	from	
the	lychee	soy	wax	candle	prior	to	going	to	bed	for	four	weeks	(20	minutes/session,	three	days/week).	Perceived	
stress	was	 assessed	 using	 the	 Suanprung	 Stress	 Test-20	 (SPST-20),	while	 sleep	 quality	was	 assessed	 using	 the	
Thai-Pittsburgh	Sleep	Quality	Index	(Thai-PSQI).	All	outcomes	were	determined	at	the	baseline	two	weeks	to	four	
weeks	after	scent	 inhalation.	 [Results]	The	results	 indicated	significant	differences	 in	sleep	quality	between	 the	
two	groups.	The	experimental	group	showed	a	statistically	significant	improvement	in	sleep	quality	compared	to	
the	control	group.	Although,	there	was	no	difference	between	groups,	the	experimental	group	presented	significant	
decrease	 in	 stress	as	 time	passed	whereas	 the	opposite	 trend	was	 seen	 for	 the	control	group.	 [Conclusion]	This	
preliminary	study	suggests	that	the	inhalation	of	lychee	soy	wax	candles	over	a	four-week	period	improved	sleep	
quality	in	adults	and	the	elderly	but	had	no	effect	on	reducing	stress.
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INTRODUCTION

Stress	results	from	a	person’s	perception	that	they	do	not	have	the	resources	to	cope	with	a	perceived	situation.	Stress	
occurs	when	an	individual	is	faced	with	a	situation	considered	to	be	overwhelming	and	one	they	cannot	cope	with1). While 
stress is a typical reaction to daily pressures or demands, prolonged stress can result in mental health disorders and physical 
ailments2).

Sleep	is	an	essential	physiological	process	for	the	survival	of	human	beings.	Having	good	sleep	quality	is	crucial	since	it	
greatly	affects	various	aspects	in	relation	to	quality	of	life3).	Chronic	exposure	to	poor	sleep	quality	is	related	to	depression,	
anxiety, and other health problems4).	Quality	sleep	is	necessary	for	a	person’s	physical	health,	and	physical	therapists	can	help	
individuals	achieve	restful	sleep	through	a	variety	of	strategies	such	as	exercise,	massage,	and	other	relaxation	techniques5).

Aromatherapy	has	emerged	in	recent	years	as	a	complementary	and	alternative	treatment,	defined	as	the	application	of	
essential	oils	or	herbal	essences	extracted	from	natural	plants	using	various	delivery	methods	(e.g.,	inhalation,	massage,	com-
pression,	whole	body	or	foot	bath,	external	or	internal	skin	absorption,	and	ingestion)	for	medicinal	purposes	through	scents.	
It	is	well	known	that	aromatherapy	is	one	of	the	most	popular	complementary	health	methods	for	improving	relaxation	and	
sleep quality6–8).

Overall,	the	use	of	aromatherapy	candles	is	an	easy	and	popular	way	to	add	atmosphere	and	aroma	to	a	room.	Importantly,	
candles	can	induce	calmness	and	relaxation.	In	addition,	they	can	be	placed	anywhere	in	the	home.	Scented	candles	light	up	

J. Phys. Ther. Sci. 36: 181–185, 2024

*Corresponding	author.	Somruthai	Poomsalood	(E-mail:	somruthai.po@up.ac.th)
©2024	The	Society	of	Physical	Therapy	Science.	Published	by	IPEC	Inc.

This	is	an	open-access	article	distributed	under	the	terms	of	the	Creative	Commons	Attribution	Non-Commercial	No	Deriva-
tives	(by-nc-nd)	License.	(CC-BY-NC-ND	4.0:	https://creativecommons.org/licenses/by-nc-nd/4.0/)

 The Journal of Physical Therapy Science

https://creativecommons.org/licenses/by-nc-nd/4.0/


J. Phys. Ther. Sci. Vol. 36, No. 4, 2024 182

the	place	and	fill	the	room	with	a	beautiful	fragrance.	Individuals	are	more	likely	to	use	scented	candles	because	they	can	be	
used	as	home	decorations	and	come	in	a	variety	of	beautiful	designs	at	affordable	prices.	Additionally,	they	are	organic	and	
very simple to use9,	10).

Lychee	is	a	delicious	tropical	and	subtropical	fruit,	with	many	unique	aromatic	genetic	sources	emerging	over	more	than	
2,000	years	of	cultivation11). One study reported that nerolidol is the most important aromatic compound in the sweetheart 
lychee.	Importantly,	linalool	was	also	discovered	to	be	the	most	important	aromatic	compound	in	the	sweetheart	lychee12).

Previous reports have shown that using aromatherapy, especially lavender essential oils, can help relieve stress and im-
prove	sleep	quality.	Linalool	is	the	most	common	terpene	in	lavender	and	has	a	calming	and	soothing	effect13–16). However, 
the	effects	of	lychee	aromatherapy	on	health-related	outcomes	have	not	been	studied.	Therefore,	the	purpose	of	this	pilot	
study	is	to	investigate	the	effects	of	lychee	soy	wax	candles	on	stress	and	sleep	quality	in	adults	and	the	elderly.

PARTICIPANTS AND METHODS

The	study	was	approved	by	the	University	of	Phayao	Human	Ethics	Committee	(UP-HEC	1.2/092/66),	while	the	Thai	
Clinical	Trials	Registry	 (TCTR20230711004)	 approved	 the	protocol.	All	 participants	 provided	written	 informed	 consent	
prior to testing.

A	total	of	30	healthy	participants	were	included	in	the	study.	Convenience	sampling	was	used	to	expedite	the	collection	
of	data.	Participants	were	randomly	allocated	into	an	experimental	group	(n=15)	and	a	control	group	(n=15)	using	the	lottery	
method. The participants were screened according to the inclusion and exclusion criteria. To meet the inclusion criteria, 
participants	must	1)	be	between	20	 to	70	years	of	age,	2)	have	no	experience	of	using	scented	candles	or	essential	oils,	
3)	receive	a	score	of	2–4	on	the	pleasantness	of	the	smell	on	a	five-point	Likert	scale	(0=very	unsatisfied,	1=unsatisfied,	
2=neutral,	3=satisfied,	4=very	satisfied),	3)	agree	to	participate	in	the	study,	4)	understand	the	Thai	language,	and	5)	use	a	
smartphone	that	could	be	tracked	while	participating	in	the	study.	Individuals	were	excluded	if	they	had	a	history	of	fragrance	
allergy, sinusitis, respiratory disease, and smell abnormalities.

Perceived	 stress	was	 assessed	using	 the	Suanprung	Stress	Test-20	 (SPST-20),	which	had	an	 acceptable	 reliability	 ac-
cording	to	Cronbach’s	alpha	of	0.7.	This	self-assessment	tool	contained	20	items,	rated	on	a	5-point	Likert	scale,	with	item	
responses	ranging	from:	“1”	(no	stress)	to	“5”	(extremely	high	stress).	The	total	scores	were	classified	into	four	stress	levels:	
mild	(0	to	23),	moderate	(24	to	41),	high	(42	to	61),	and	severe	(more	than	61).	The	total	scores	ranged	from	0	to	100,	with	a	
higher score indicating more severe stress17).

Sleep	quality	was	assessed	using	 the	Thai-Pittsburgh	Sleep	Quality	 Index	(Thai-PSQI).	The	Thai-PSQI	 is	a	valid	and	
reliable	tool	for	screening	and	determining	the	presence	of	significant	sleep	disturbances	and	is	comparable	with	the	original	
English	version.	This	measure	consisted	of	19	individual	items,	forming	seven	components	(subjective	sleep	quality,	sleep	
latency,	sleep	duration,	sleep	efficiency,	sleep	disturbance,	use	of	sleep	medication,	and	daytime	dysfunction)	to	produce	one	
global	score.	A	cut-off	value	of	>5	suggested	poor	sleep	quality18).	All	subjective	outcomes	were	determined	at	the	baseline,	
two	weeks	and	four	weeks	after	scent	inhalation.	The	assessment	researcher	was	unaware	of	the	group	allocation.

The	 experimental	 group	 inhaled	 the	 scent	 from	 the	 lychee	 soy	wax	 candle	 prior	 to	 going	 to	 bed	 for	 four	weeks	 (20	
minutes/session,	three	days/week).	This	study	was	the	first	study	that	used	aromatherapy	in	term	of	scented	candles,	specifi-
cally	lychee	scent.	For	this	reason,	we	attempted	to	adopt	the	administrative	reference	for	lychee-scented	candles	from	the	
previous research which had similar outcome parameters. A candle warmer was used to melt the lychee soy wax candle 
(60	mL)	in	a	private	bedroom.	The	control	group	was	instructed	to	maintain	their	current	lifestyle	and	abstain	from	using	any	
aromatherapy products.

The	procedures	for	making	lychee-scented	candles	and	the	safety	precautions	were	as	follows:	Firstly,	melt	natural	soy	
wax	in	a	pot	until	it	became	homogeneous	and	wait	for	the	temperature	to	cool	down.	Secondly,	add	lychee	essential	oil	and	
hydrosol	then	stir	until	the	ingredients	were	blended.	Thirdly,	pour	the	melted	candle	into	the	prepared	glass	and	wait	for	the	
candle	to	set.	Finally,	close	the	lid	2	days	before	use.	The	safety	precautions	were	considered	and	screened	by	Inhalation	test	
trying	out	in	10	volunteers.	Hong	Huay	lychee	was	chosen	to	steam	distillation	for	making	hydrosol.	For	lychee	essential	oil,	
we	used	PHATOIL	essential	oil	which	was	widely	used	for	aromatherapy.

Statistical	analysis	was	performed	using	 the	non-parametric	method	because	 the	normality	 test	was	not	 satisfied.	The	
differences	in	stress	and	sleep	quality	before	and	after	inhalation	between	the	two	groups	were	analyzed	using	the	Mann–
Whiney	U	test,	and	within-group	differences	before	and	after	inhalation	(two	weeks	and	four	weeks	after	scent	inhalation)	
were	analyzed	using	the	Friedman	test	and	Wilcoxon	signed-ranks	test.	The	data	were	analyzed	using	SPSS	version	26.0	
(IBM	Corp.,	Armonk,	NY,	USA).	The	significance	level	(α)	was	set	at	0.05.

RESULTS

Two	participants	from	each	group	were	excluded	from	the	analysis	due	to	being	infected	with	COVID-19	during	data	
collection.	Regarding	the	protocol-specific	analysis,	the	data	on	26	participants	(13	people	in	each	group)	were	analyzed	as	
they	performed	100%	of	the	inhalation	program.	The	baseline	characteristics	of	the	participants	are	presented	in	Table 1.
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According to Table	2,	sleep	quality	showed	statistically	significant	differences	between	the	groups	after	four	weeks	of	
scent	inhalation	(p<0.05).	For	stress,	no	significant	difference	was	identified	between	the	two	groups	at	any	time.

Table 3	presents	a	statistically	significant	reduction	in	stress	in	the	experimental	group	over	time.	The	results	demonstrated	
a	statistically	significant	 increase	 in	stress	over	 time	in	 the	control	group.	A	statistically	significant	deterioration	in	sleep	
quality	in	the	experimental	group	over	time	is	also	shown	in	this	table.	However,	there	were	no	significant	differences	in	the	
control group.

DISCUSSION

This	preliminary	 study	aimed	 to	determine	 the	effects	of	 lychee-scented	candle	 inhalation	on	 stress	and	 sleep	quality	
among	adults	and	the	elderly.	It	was	hypothesized	that	the	inhalation	of	a	lychee-scented	candle	would	create	a	more	relaxing	
atmosphere, reduce stress, and improve sleep quality.

The	results	indicated	a	significant	difference	between	the	sleep	quality	scores	for	the	two	groups	after	a	four-week	inhala-
tion	program	(p<0.05).	Notably,	sleep	quality	scores	for	the	experimental	group	showed	a	significant	decrease	over	time	from	
the	baseline	(p<0.01).	Regarding	stress,	no	significant	difference	was	observed	between	the	two	groups	over	time.	However,	
the	stress	score	for	the	experimental	group	decreased	significantly	over	time	compared	to	the	baseline	(p<0.01).	In	contrast,	
the	control	group’s	stress	scores	increased	significantly	over	time	compared	to	the	baseline	(p<0.01).

This	study	was	the	first	study	to	investigate	the	effect	of	lychee	aromatherapy	on	sleep	quality	and	stress	levels.	Thus,	it	
was	difficult	to	compare	results	across	previous	studies.	The	lychee-scented	candle	only	had	a	positive	effect	on	sleep	quality,	

Table 1.		Baseline	characteristics	of	the	participants	(N=26)

Variables Experimental	group	(n=13) Control	group	(n=13)
Gender:	Male/Female 4/9 7/6
Age (years) 40.1	±	16.6 37.5	±	16.0
(min–max) (20–64) (20–62)
Weight	(kg) 56.6	±	8.7 55.2	±	8.8
Height (cm) 163.5	±	4.9 165.8	±	7.0
Stress:	SPST-20	(score) 33.1	±	7.9 31.2	±	7.0
Sleep	quality:	Thai-PQSI	(score) 5.4	±	0.7 4.9	±	0.7
Mean	±	SD,	SPST-20:	Suanprung	Stress	Test-20;	Thai-PQSI:	Thai	version	of	the	Pittsburgh	Sleep	Quality	Index;	SD:	standard	deviation.

Table 2.	Comparisons	of	stress	scores	between	two	groups	and	within	group	before,	after	2	weeks,	and	after	4	weeks	of	the	scent	inha-
lation

Variables Time Control	group	(n=13) Experiment	group	(n=13)
Stress:	SPST-20	(score) Baseline	assessment 31.2	±	7.0 33.1	±	7.9

After	2	weeks	of	the	scent	inhalation 31.6	±	7.2 32.3	±	7.7
After	4	weeks	of	the	scent	inhalation 32.8	±	7.8 29.7	±	7.2

Sleep	quality:	Thai-PQSI	(score) Baseline	assessment 4.9	±	0.7 5.4	±	0.7
After	2	weeks	of	the	scent	inhalation 4.9	±	0.9 5.2	±	0.7
After	4	weeks	of	the	scent	inhalation 5.3	±	1.2 4.2	±	0.8*

Mean	±	SD,	*p<0.05:	comparison	with	the	control	group.
SPST-20:	Suanprung	Stress	Test-20;	Thai-PQSI:	Thai	version	of	the	Pittsburgh	Sleep	Quality	Index;	SD:	standard	deviation.

Table 3.		Comparisons	of	stress	scores	and	sleep	quality	across	time	within	each	group

Variables
Control	group	(n=13) Experiment	group	(n=13)

Baseline After	2	weeks	of After	4	weeks	of Baseline After	2	weeks	of After	4	weeks	of
assessment the scent inhalation the scent inhalation assessment the scent inhalation the scent inhalation

SPST-20 31.2	±	7.0 31.6	±	7.2 32.8	±	7.8a, b 33.1	±	7.9 32.3	±	7.7	b 29.7	±	7.2b, c

Thai-PQSI 4.9	±	0.7 4.9	±	0.9 5.3	±	1.2 5.38	±	0.7 5.2	±	0.7 4.2	±	0.8b, c

ap<0.05:	comparison	with	the	value	on	after	2	weeks	of	the	scent	inhalation.
bp<0.01:	comparison	with	the	value	on	baseline	assessment.
cp<0.01:	comparison	with	the	value	on	after	2	weeks	of	the	scent	inhalation.
SPST-20:	Suanprung	Stress	Test-20;	Thai-PQSI:	Thai	version	of	the	Pittsburgh	Sleep	Quality	Index.
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with	no	adverse	events	reported,	in	similarity	to	the	results	obtained	in	previous	investigations.	Although	the	current	find-
ings	denoted	the	stress	levels	of	the	experimental	group	tended	to	decrease	more	than	those	in	the	control	group,	statistical	
analysis	revealed	that	lychee	aromatherapy	had	no	effect	on	reducing	stress.	Evidence	suggests	that	terpene,	namely	linalool,	
is	actually	an	active	chemical	component	found	in	lavender	and	very	powerful	in	reducing	stress	as	well	as	improving	sleep	
quality16).	These	results	are	in	line	with	the	previous	findings	in	that	aromatherapy	with	lavender	oil	is	one	of	the	nonphar-
macological	methods	used	to	improve	the	quality	of	sleep.

It	has	been	 reported	 that	 the	compound	 in	 lavender	 that	 relaxes	humans	 is	called	 linalool,	 a	 terpene	 found	 in	 lychee.	
Besides,	a	previous	study	reported	that	the	unique	aroma	of	nerolidol	can	have	a	calming	effect,	potentially	enhancing	mood	
and promoting relaxation12).	Based	on	the	results	of	this	present	research,	the	improvement	in	sleep	quality	may	be	attributed	
to	the	presence	of	linalool	and	nerolidol	in	lychee.

Linalool	and	nerolidol	contained	in	lychee	may	act	on	the	hypothalamus,	pituitary,	and	olfactory	nerves.	This	action	can	
trigger memory, elicit emotional responses, reduce sympathetic nerve activity, increase parasympathetic nerve activity, and 
lower	heart	rate	and	blood	pressure.	These	effects	collectively	promote	relaxation,	leading	to	improved	sleep19).

The research conducted by Genc et al.14) on 59 older adults residing in a nursing home revealed that lavender aromatherapy 
administered	half	an	hour	before	participants	in	the	experimental	group	slept	every	day	for	a	month	can	improve	sleep	quality	
by	considering	the	PSQI	score.	During	administration,	two	drops	of	lavender	oil	were	dripped	onto	a	small	cotton	pad	and	
placed	on	a	stand.	Similarly,	in	the	quasi-experimental	research	conducted	by	Faydali	et	al.15)	on	30	elderly	people	residing	
in	a	nursing	home,	it	was	determined	that	aromatherapy	applied	with	lavender	oil	had	a	positive	effect	on	sleep	quality	by	
considering	the	PSQI	score.	During	the	experiment,	0.1	cc	of	lavender	oil	was	dripped	onto	the	pillows	of	the	nursing	home	
residents	every	night	for	a	week.

This	pilot	study	has	several	limitations	that	should	be	considered.	Firstly,	the	study	design	was	not	double-blinded,	which	
could	potentially	introduce	bias	and	result	in	an	overestimation	of	the	effect.	A	crossover	study	design	would	be	preferable	
in	the	future.	Secondly,	the	study	sample	comprised	healthy	individuals,	so	the	results	may	not	be	generalizable	to	patients	
with	sleep	disorders.	To	address	these	issues,	it	would	be	necessary	to	design	a	study	with	a	more	diverse	pool	of	participants.	
Recruiting	research	participants	with	high-stress	levels	should	also	be	considered	in	further	studies.	When	interpreting	the	
score	of	Thai-PSQI	based	on	the	cutoff	point,	the	difference	in	mean	value	of	sleep	quality	between	the	two	groups	at	baseline	
might	affect	the	study’s	finding	since	the	experimental	group	seemed	to	be	a	lot	better	in	sleep	quality	compared	to	the	control	
group.	Therefore,	further	studies	should	recruit	participants	who	have	the	score	of	Thai-PSQI	≤5.	Thirdly,	since	linalool	and	
nerolidol	were	not	presented	in	the	lychee	used	in	our	study,	and	different	strains	of	lychee	fruit	did	not	contain	the	same	
amount	of	these	compounds.	In	future	research,	component	analysis	may	be	necessary	to	evaluate	bioactive	ingredient	(com-
pound	and	amount)	in	the	lychee	fruit	that	was	used	in	the	study	prior	to	stream	distillation.	Fourthly,	the	difference	in	room	
size,	characteristic	and	elements	of	each	participant	in	the	experimental	group	might	affect	inhalation	exposure	and	outcome	
of	the	experiment.	Further	studies	should	consider	these	points	and	attempt	to	control	the	same	suitable	environment.	Fifthly,	
some	factors	such	as	caffeine,	nicotine,	exercise,	and	menstruation	might	affect	subjective	outcomes.	Drake	et	al.20) suggested 
that	caffeine	taken	6	hours	before	bedtime	had	important	disruptive	effects	on	sleep.	The	study	of	Tarun	et	al.21) showed that 
high	nicotine	dependence	was	significantly	associated	with	high	perceived	stress.	Wunsch	et	al.22) indicated that physical 
activity	and	exercise	may	be	able	to	buffer	the	negative	effects	of	stress	on	health-related	outcomes.	Also,	a	recent	systematic	
review	concluded	that	poor	sleep	satisfaction	and	efficiency,	sleepiness	during	waking	hours,	and	shorter	sleep	duration	were	
associated with menstrual disturbances including premenstrual syndrome, dysmenorrhea, abnormal menstrual cycle, and 
heavy bleeding during periods23).	For	these	reasons,	future	research	can	benefit	from	consideration	of	these	relating	points.	
Finally, this study did not explore the physiological changes underlying the observed improvement in sleep quality. For better 
understanding,	blood	pressure,	heart	rate,	and	cortisol	levels	should	be	explored	in	future	studies	to	verify	the	stress	outcome.

In	conclusion,	the	inhalation	of	a	lychee-scented	candle	may	be	a	useful,	nonpharmacological	method	for	improving	sleep	
quality	among	adults	and	the	elderly.	However,	this	study	does	not	provide	evidence	to	support	the	effectiveness	of	lychee-
scented candle inhalation in reducing stress.

Funding
This	research	project	was	supported	by	Fundamental	Fund	(FF66),	University	of	Phayao,	Phayao,	Thailand	under	grant	

FF66-RIM087.

Conflict of interest
The	authors	report	no	conflicts	of	interest.

ACKNOWLEDGMENTS

We	would	like	to	thank	our	undergraduate	student	team	for	their	assistance.	We	also	thank	Mr.	Pathitta	Fongjunta	for	
his support.



185

REFERENCES

1)	 Al-Dubai	SA,	Al-Naggar	RA,	Alshagga	MA,	et	al.:	Stress	and	coping	strategies	of	students	in	a	medical	faculty	in	Malaysia.	Malays	J	Med	Sci,	2011,	18:	57–64.	
[Medline]

2)	 Rasheed	N:	Prolonged	stress	leads	to	serious	health	problems:	preventive	approaches.	Int	J	Health	Sci	(Qassim),	2016,	10:	V–VI.	[Medline]
3)	 Badri	M,	Alkhaili	M,	Aldhaheri	H,	et	al.:	From	good	sleep	to	health	and	to	quality	of	life—a	path	analysis	of	determinants	of	sleep	quality	of	working	adults	

in	Abu	Dhabi.	Sleep	Sci	Pract,	2023,	7:	1.
4)	 Majumdar	A,	Ramya	S,	Ramakrishnan	J:	Depression,	anxiety,	and	bodily	pain	independently	predict	poor	sleep	quality	among	adult	women	attending	a	pri-

mary	health	center	of	Puducherry,	India.	J	Family	Med	Prim	Care,	2019,	8:	1182–1188.	[Medline]  [CrossRef]
5)	 Bertisch	SM,	Wells	RE,	Smith	MT,	et	al.:	Use	of	relaxation	techniques	and	complementary	and	alternative	medicine	by	American	adults	with	insomnia	symp-

toms:	results	from	a	national	survey.	J	Clin	Sleep	Med,	2012,	8:	681–691.	[Medline]  [CrossRef]
6)	 Her	J,	Cho	MK:	Effect	of	aromatherapy	on	sleep	quality	of	adults	and	elderly	people:	a	systematic	literature	review	and	meta-analysis.	Complement	Ther	Med,	

2021,	60:	102739.	[Medline]  [CrossRef]
7)	 Song	X,	Peng	J,	Jiang	W,	et	al.:	Effects	of	aromatherapy	on	sleep	disorders:	a	protocol	for	systematic	review	and	meta-analysis.	Medicine	(Baltimore),	2021,	

100:	e25727.	[Medline]  [CrossRef]
8)	 Farrar	AJ,	Farrar	FC:	Clinical	aromatherapy.	Nurs	Clin	North	Am,	2020,	55:	489–504.	[Medline]  [CrossRef]
9)	 Statista:	Global	candle	market—statistics	&	facts.	https://www.statista.com/topics/11364/global-candle-market/#topicOverview	(Accessed	Nov.	10,	2023)
10)	 Future	market	insights:	Scented	candle	market	outlook	from	2023	to	2033.	https://www.futuremarketinsights.com/reports/scented-candles-market	(Accessed	

Nov.	10,	2023)
11)	 Liu	Z,	Zhao	M,	Li	J:	Aroma	volatiles	in	litchi	fruit:	a	mini-review.	Hortic,	2022,	8:	1166.		[CrossRef]
12)	 Feng	S,	Huang	M,	Crane	JH,	et	al.:	Characterization	of	key	aroma-active	compounds	in	lychee	(Litchi	chinensis	Sonn.).	Yao	Wu	Shi	Pin	Fen	Xi,	2018,	26:	

497–503.	[Medline]
13)	 Ghavami	T,	Kazeminia	M,	Rajati	F:	The	effect	of	lavender	on	stress	in	individuals:	a	systematic	review	and	meta-analysis.	Complement	Ther	Med,	2022,	68:	

102832.	[Medline]  [CrossRef]
14)	 Genç	F,	Karadağ	S,	Kılıç	Akça	N,	et	al.:	The	effect	of	aromatherapy	on	sleep	quality	and	fatigue	level	of	the	elderly.	A	randomized	controlled	study.	Holist	Nurs	

Pract,	2020,	34:	155–162.	[Medline]  [CrossRef]
15)	 Faydalı	S,	Çetinkaya	F:	The	effect	of	aromatherapy	on	sleep	quality	of	elderly	people	residing	in	a	nursing	home.	Holist	Nurs	Pract,	2018,	32:	8–16.	[Medline]  

[CrossRef]
16)	 Koulivand	PH,	Khaleghi	Ghadiri	M,	Gorji	A:	Lavender	and	the	nervous	system.	Evid	Based	Complement	Alternat	Med,	2013,	2013:	681304.	[Medline]  [Cross-

Ref]
17)	 Mahatnirunkul	S,	Pumpaisalchai	W,	Tapanya	P:	The	construction	of	Suan	Prung	stress	test	for	Thai	population.	J	Suanprung	Psychiatr	Hosp,	1997,	13:	1–20	

(in Thai).
18)	 Sitasuwan	T,	Bussaratid	S,	Ruttanaumpawan	P,	et	al.:	Reliability	and	validity	of	the	Thai	version	of	the	Pittsburgh	Sleep	Quality	Index.	J	Med	Assoc	Thai,	

2014,	97:	S57–S67.	[Medline]
19)	 Ali	B,	Al-Wabel	NA,	Shams	S,	et	al.:	Essential	oils	used	in	aromatherapy:	a	systemic	review.	Asian	Pac	J	Trop	Biomed,	2015,	5:	601–611.		[CrossRef]
20)	 Drake	C,	Roehrs	T,	Shambroom	J,	et	al.:	Caffeine	effects	on	sleep	taken	0,	3,	or	6	hours	before	going	to	bed.	J	Clin	Sleep	Med,	2013,	9:	1195–1200.	[Medline]  

[CrossRef]
21)	 Gaur	T,	Rao	DS,	Jadhav	AA,	et	al.:	Nicotine	dependence,	perceived	stress,	and	self-efficacy	among	primary	health	care	professionals	during	the	times	of	

COVID-19	pandemic—a	cross-sectional	descriptive	study.	J	Family	Med	Prim	Care,	2021,	10:	4124–4130.	[Medline]  [CrossRef]
22)	 Wunsch	K,	Kasten	N,	Fuchs	R:	The	effect	of	physical	activity	on	sleep	quality,	well-being,	and	affect	 in	academic	stress	periods.	Nat	Sci	Sleep,	2017,	9:	

117–126.	[Medline]  [CrossRef]
23)	 Jeon	B,	Baek	J:	Menstrual	disturbances	and	 its	association	with	sleep	disturbances:	a	systematic	review.	BMC	Womens	Health,	2023,	23:	470.	[Medline]  

[CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/22135602?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/27004066?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/31041271?dopt=Abstract
http://dx.doi.org/10.4103/jfmpc.jfmpc_118_19
http://www.ncbi.nlm.nih.gov/pubmed/23243402?dopt=Abstract
http://dx.doi.org/10.5664/jcsm.2264
http://www.ncbi.nlm.nih.gov/pubmed/34166869?dopt=Abstract
http://dx.doi.org/10.1016/j.ctim.2021.102739
http://www.ncbi.nlm.nih.gov/pubmed/33907165?dopt=Abstract
http://dx.doi.org/10.1097/MD.0000000000025727
http://www.ncbi.nlm.nih.gov/pubmed/33131627?dopt=Abstract
http://dx.doi.org/10.1016/j.cnur.2020.06.015
http://dx.doi.org/10.3390/horticulturae8121166
http://www.ncbi.nlm.nih.gov/pubmed/29567218?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/35429599?dopt=Abstract
http://dx.doi.org/10.1016/j.ctim.2022.102832
http://www.ncbi.nlm.nih.gov/pubmed/32282491?dopt=Abstract
http://dx.doi.org/10.1097/HNP.0000000000000385
http://www.ncbi.nlm.nih.gov/pubmed/29210873?dopt=Abstract
http://dx.doi.org/10.1097/HNP.0000000000000244
http://www.ncbi.nlm.nih.gov/pubmed/23573142?dopt=Abstract
http://dx.doi.org/10.1155/2013/681304
http://dx.doi.org/10.1155/2013/681304
http://www.ncbi.nlm.nih.gov/pubmed/24772581?dopt=Abstract
http://dx.doi.org/10.1016/j.apjtb.2015.05.007
http://www.ncbi.nlm.nih.gov/pubmed/24235903?dopt=Abstract
http://dx.doi.org/10.5664/jcsm.3170
http://www.ncbi.nlm.nih.gov/pubmed/35136777?dopt=Abstract
http://dx.doi.org/10.4103/jfmpc.jfmpc_629_21
http://www.ncbi.nlm.nih.gov/pubmed/28490911?dopt=Abstract
http://dx.doi.org/10.2147/NSS.S132078
http://www.ncbi.nlm.nih.gov/pubmed/37658359?dopt=Abstract
http://dx.doi.org/10.1186/s12905-023-02629-0

