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Introduction
Pain	 is	 one	 of	 the	 most	 prevalent	
problems	 among	 patients	 undergoing	
hemodialysis.[1]	 It	 has	 been	 reported	 that	
54%	 of	 these	 patients	 suffer	 from	 pain.[2] 
This	 pain	may	 be	 due	 to	 polycystic	 kidney	
disease,	 chronic	 kidney	 failure	 (renal	
osteodystrophy	 and	 vascular	 calcification),	
high	 urea,	 or	 its	 accompanying	
diseases	 such	 as	 diabetes,	 arthritis,	 and	
cardiovascular	 disease	 (CVD).[3] Moreover, 
the	 source	 of	 64%	 of	 pain	 these	 patients	
experience	 is	 due	 to	musculoskeletal	 issues	
and	 it	 is	 experienced	 in	 the	 legs.[4] The 
intensity	 of	 this	 pain	 ranges	 from	 medium	
to	high.[5]

The experience of chronic pain has 
negative	 effects	 on	 patients;	 the	 resulting	
immobility	 causes	 high	 prevalence	
of	 depression,	 irritability,	 inability	 to	
cope	 with	 stress,	 increased	 fatigue,	 and	
reduced	 life	 satisfaction.[6]	 Chronic	 pain	
affects	 different	 body	 systems	 such	 as	 the	
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Abstract
Background: Pain	 is	 the	 most	 common	 problem	 experienced	 by	 hemodialysis	 patients,	 especially	
musculoskeletal	 pain	 in	 lower	 extremities,	 which	 is	 usually	 not	 completely	 treated	 and	 adversely	
affects	 their	 quality	 of	 life.	 The	 present	 study	 was	 conducted	 with	 the	 aim	 to	 determine	 and	
compare	 the	 effects	 of	 topical	 application	 of	 menthol	 and	 rosemary	 for	 musculoskeletal	 pain	 in	
hemodialysis	 patients.	 Materials and Methods: The	 present	 single‑blind	 clinical	 trial	 recruited	
105	 eligible	 patients	 undergoing	 hemodialysis	 in	 selected	 hospitals	 affiliated	 to	 Isfahan	 University	
of	Medical	 Sciences;	 patients	 were	 selected	 by	 convenient	 sampling.	 Participants’	 severity	 of	 pain	
was	determined	prior	 to	intervention.	They	were	then	randomly	divided	into	rosemary,	menthol,	and	
placebo	groups.	All	three	groups	applied	medication	on	the	site	of	pain	on	their	legs	three	times	a	day	
for	three	days	and	recorded	the	severity	of	pain	four	hours	after	morning	and	afternoon	applications.	
The	 statistical	 analysis	of	data	was	performed	using	SPSS	18.	Results:	The	mean	 score	of	 severity	
of	pain	before	the	intervention	was	not	significantly	different	among	the	three	groups	(p	=	0.83),	but	
it	became	significantly	different	after	intervention	(p	=	0.001).	Significant	differences	were	observed	
in	mean	severity	of	pain	before	and	after	 intervention	 in	 rosemary	and	menthol	groups	 (p	<	0.001),	
but	not	 in	 the	placebo	group	(p	=	0.21).	Conclusions:	Topical	application	of	menthol	and	 rosemary	
can	alleviate	 severity	and	 frequency	of	 recurrence	of	musculoskeletal	pain	 in	hemodialysis	patients;	
however,	according	to	the	results	of	the	study,	none	had	precedence	over	the	other.
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endocrine	 system	 and	 causes	 an	 increase	
in	 the	 antidiuretic	 hormone	 (ADH),	
adrenocorticotropic	 hormone	 (ACTH),	
cortisol, epinephrine, norepinephrine (NE), 
catecholamines	 (CA),	 renin,	 angiotensin	
II,	 aldosterone,	 and	 glucagon,	 and	 reduces	
insulin.[7]	 Furthermore,	 by	 affecting	 the	
cardiovascular	 system,	 it	 increases	 the	
heart	 rate,	cardiac	workload,	peripheral	and	
systemic	 vascular	 resistance,	 myocardial	
oxygen	consumption,	and	coronary	vascular	
resistance.[7]	On	the	other	hand,	lack	of	pain	
management	 results	 in	 an	 increase	 in	 the	
number	 of	 referrals	 to	 health	 centers	 and	
duration	 of	 hospitalization.[6]	 In	 addition,	
pain	 negatively	 affects	 different	 aspects	 of	
quality	 of	 life	 (QOL)	 including	 physical	
activity,	 social	 performance,	 emotional	
functioning,	 daily	 activities,	 and	 energy	
level.[4]

Usually,	 pain	 in	 these	 patients,	 despite	
its	 chronicity,	 is	 not	 completely	 treated.	
A	 cohort	 study	 on	 Canadian	 patients	
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undergoing	 hemodialysis	 showed	 that	 pain	 had	 not	 been	
effectively	 controlled	 in	 75%	of	 cases.[5]	 Pain	management	
is	one	of	 the	most	 important	 responsibilities	of	 the	nursing	
profession.	 Pain	 relief	 is	 achieved	 through	 pharmaceutical	
and	non‑pharmaceutical	methods.	Since	the	use	of	chemical	
medication	 in	 patients	 with	 impaired	 kidney	 function	
causes	 many	 complications,	 more	 reliable	 drugs	 with	
fewer	 side	 effects	 are	 required.[8]	 Herbal	 medicines	 have	
been	 used	 for	 pain	 relief	 since	 thousands	 of	 years,[9]	 and	
researchers	 have	 emphasized	 their	 accessibility,	 diversity,	
public	 acceptance,	 simple	 technology,	 fewer	 side	 effects,	
and	economic	efficiency.[10]

Menthol	 is	 a	 topical	 analgesic	 that	 constitutes	 30–70%	
of	 peppermint	 essential	 oil[11]	 and	 is	 effective	 in	 the	
treatment	of	mild	pain	and	musculoskeletal	pain.	Its	topical	
application	 activates	 transient	 receptor	 potential	melastatin	
8	 (TRPM8)	and	 induces	a	 sensation	of	 coolness	at	 the	 site	
of	 application,	 and	 thus,	 it	 inhibits	 afferent	 neurons	 and	
spinal	dorsal	horn,	which	guides	pain	impulses	from	the	site	
to	the	thalamus.[12]	Moreover,	menthol	increases	local	blood	
flow	through	the	dilation	of	blood	vessels.[13]	Another	herbal	
medication	 used	 in	 traditional	 medicine	 as	 an	 analgesic	 is	
rosemary.[14]	Rosemary	oil	has	pharmacological	analgesic[15] 
and	 antagonistic	 effects	 on	 inflammatory	 factors	 such	 as	
prostaglandins	(PG).[16]	Rosemary	also	improves	blood	flow	
through	the	dilation	of	blood	vessels.[17]

Some	 studies	 on	 the	 effects	 of	 rosemary	 essence	 on	
pain	 relief	 have	 reported	 a	 significant	 reduction	 in	 pain	
intensity.[18–20]	 Many	 studies	 have	 also	 been	 conducted	 on	
the	 effects	 of	 menthol	 on	 pain	 due	 to	 different	 diseases	
and	 the	 results	 of	 some	 have	 suggested	 its	 positive	 effects	

on	 the	 reduction	 of	 pain	 intensity.[12,21,22]	 However,	 some	
studies	 found	 that	 menthol	 had	 no	 effect	 on	 the	 reduction	
of	pain.[23]

The	 cause	 of	 pain	 varies	 among	 patients	 with	 chronic	
kidney	failure	undergoing	hemodialysis.	Therefore,	 there	 is	
uncertainty	 as	 to	 whether	 these	 two	 herbal	 medicines	 can	
control	musculoskeletal	 pain	 among	 these	 patients.	Hence,	
the	present	study	was	conducted	to	determine	and	compare	
the	 effect	 of	 topical	 use	 of	 menthol	 and	 rosemary	 for	
musculoskeletal	pain	in	patients	undergoing	hemodialysis.

Materials and Methods
The	 study	 was	 undertaken	 in	 Khorshid	 Hospital	
and	 Amin	 Hospital	 of	 Isfahan	 and	 Emam	
Khomeini	 Hospital	 of	 Falavarjan,	 Iran. The 
present	 study	 was	 a	 single‑blind	 (subjects)	 clinical	
trial	 (IRCT2016101430296N1)	 with	 three	 groups.	
Sampling	 was	 performed	 in	 March	 and	 April	 2016.	
Sample	 volume,	 in	 the	 confidence	 interval	 of	 95%	 and	
power	 of	 80%,	 was	 calculated	 as	 32	 individuals	 in	 each	
group.	 With	 the	 consideration	 of	 10%	 sample	 loss,	
35	 subjects	were	 placed	 in	 each	 group	 [Diagram	1].	Thus,	
the	 study	 comprised	 105	 patients	 with	 chronic	 kidney	
failure	 undergoing	 three	 sessions	 of	 hemodialysis	 per	
week.	 Age	 range	 was	 18–65	 years	 and	 a	 permanent	 and	
active	 health	 record	 in	 the	 hemodialysis	 ward,	 and	 were	
conscious.[24]	 Other	 inclusion	 criteria	 included	 lack	 of	 a	
history	 of	 diagnosed	 musculoskeletal	 disorders	 (MSDs),	
candidacy	 for	 transplantation	during	 the	 study,	drug	use,[25] 
skin	damage,	such	as	skin	rash	or	wound,	at	the	site	of	drug	
administration,[26]	 capability	 of	 verbal	 communication,	 lack	
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of	 any	 physical,	 auditory,	 and	 visual	 defects,	 the	 passage	
of	 at	 least	 3	 months	 since	 the	 beginning	 of	 hemodialysis,	
being	 literate,	 and	 a	 pain	 intensity	 score	 in	 the	 lower	
extremities	of	at	least	4.	The	subjects	were	selected	through	
convenience	 sampling.	 The	 participants	 could	 leave	 the	
study	 at	 any	 stage	 due	 to	 unwillingness	 to	 continue	 or	
hospitalization;	 however,	 all	 subjects	 remained	 in	 the	
study	 until	 the	 end.	 The	 data	 collection	 tools	 consisted	
of	 a	 demographic	 characteristics	 questionnaire	 and	 the	
10‑point	 Pain	 Intensity	 Numerical	 Rating	 Scale	 (PI‑NRS).	
The	reliability	of	the	PI‑NRS	was	evaluated	by	Farrar	et al.	
through	 test‑retest	 method	 (r	 =	 0.83)	 between	 two	 stages,	
and	 its	validity	was	obtained	 through	content	validity.[27]	 In	
Iran,	the	reliability	of	this	scale	was	evaluated	by	Yaghouby	
et al.	using	the	Pearson	correlation	coefficient	between	two	
stages	(r	=	0.96).[28]

Demographic	 characteristics	 including	 age,	 sex,	 duration	
of	 hemodialysis	 treatment,	 and	 the	 cause	 of	 kidney	 failure	
were	obtained	from	the	patients’	health	records	and	written	
in	 the	 questionnaire.	 Pre‑intervention	 pain	 intensity	 was	
determined	 using	 the	 PI‑NRS.	 The	 subjects	 were	 selected	
based	 on	 the	 inclusion	 criteria	 and	 consent	 forms	 were	
obtained	 from	 all	 participants.	 Then,	 using	 the	 table of 
random	 numbers,	 35	 individuals	 were	 randomly	 allocated	
to	 each	 group	 [5%	 menthol	 drop,	 rosemary	 spray,	 and	
placebo	 groups	 (hygienic	 Vaseline	 ointment)].	 Before	 the	
intervention,	 the	 existence	of	 any	allergies	was	determined	
in	 all	 participants.	The	medication	used	 in	 each	group	was	
placed	 on	 the	 inside	 of	 the	 upper	 arm	 without	 vascular	
access,	 and	 after	 24	 hours,	 its	 status	 in	 terms	 of	 allergic	
symptoms,	 such	 as	 itchiness,	 irritation,	 redness,	 rash,	 and	
a	 burning	 sensation,	 was	 determined.	 In	 case	 of	 lack	 of	
any	 allergic	 reactions,	 the	medication,	 based	 on	 the	 group	
of	 the	 participant,	 and	 the	 PI‑NRS	 form,	 to	 determine	
pain	 intensity,	 frequency	 of	 analgesics	 use,	 incidence	 of	
allergies,	 and	 recurrence	 of	 pain,	 were	 distributed	 among	
the	subjects.	The	dosage,	method	of	use	on	the	site	of	pain,	
and	 the	 frequency	 of	 use	 of	 the	 medication	 were	 verbally	
explained	 to	 subjects.	 An	 instruction	 booklet	 and	 the	
researcher’s	phone	number,	 in	case	of	emergencies	such	as	
observation	 of	 allergic	 symptoms,	 were	 also	 provided	 for	
each	participant.

Since	 the	 present	 study	 was	 a	 single‑blind	 trial,	 the	
patients	received	no	information	regarding	the	name	of	the	
medication	(the	patient	was	only	 told	 that	 this	medication	
was	 for	 pain	 relief	 in	 the	 legs),	 and	 sprays,	 drops,	 and	
ointments	were	distributed	in	containers	without	names	or	
information.	 The	 rosemary,	 menthol,	 and	 placebo	 groups	
used	 2	 puffs	 of	 rosemary	 spray,	 10	 drops	 of	 menthol,	
and	 Vaseline	 ointment,	 respectively,	 three	 times	 a	
day	(morning,	noon,	and	night)	for	three	consecutive	days	
at	 the	 site	 of	 pain	 on	 the	 legs.	The	 participants	 evaluated	
their	 pain	 intensity	 using	 the	 PI‑NRS	 and	 recorded	 the	
result	 in	 the	questionnaire	4	hours	after	medication	use	 in	
the	morning	and	noon.	They	completed	 the	other	 sections	

of	 the	 questionnaire	 (analgesics	 use,	 and	 pain	 or	 allergy	
incidence)	 once	 a	 day.	 During	 the	 study,	 the	 researcher	
followed	 up	 on	 the	 use	 of	medication	 by	 the	 participants	
through	phone	 calls	 and	visiting	 the	 dialysis	wards.	After	
the	 intervention,	 the	 completed	 questionnaires	 were	
collected	 and	 the	 collected	 data	 were	 analyzed	 using	
Chi‑squared	 test,	 one‑way	 ANOVA,	 and	 paired	 t‑test 
in	 SPSS	 software	 (version	 18,	 SPSS	 Inc.,	 Chicago,	 IL,	
USA).

Ethical considerations

Consent	 forms	 were	 obtained	 from	 the	 participants	 after	
explaining	 the	 study	 goals	 to	 them,	 and	 explaining	 that	
the	 study	 involved	 no	 additional	 costs	 and	 that	 they	 could	
leave	the	study	at	any	stage.	They	were	also	assured	of	the	
confidentiality	of	their	information.	The	results	of	the	study	
were	provided	for	any	subjects	who	wished	to	have	them.

Results
In	 the	present	 study,	105	patients	undergoing	hemodialysis	
qualifying	 the	 inclusion	criteria	participated.	Since	none	of	
the	 participants	 had	 allergic	 reactions	 to	 the	 medications	
used	and	 they	were	all	willing	 to	 take	part	 in	 the	study,	all	
subjects	 completed	 the	 study.	Mean	age	of	 the	participants	
was	 56.89	 (8.86)	 years	 and	 mean	 duration	 of	 their	
hemodialysis	 treatment	 was	 52.33	 (7.27)	 months.	 Among	
the	 participants,	 51.42%	 were	 women	 and	 	 48.57%	 were	
men;	2.85%	were	single,	83.16%	were	married,	and	13.86%	
were	 divorcees	 or	 widowers.	 The	 highest	 prevalence	 of	
cause	 of	 kidney	 failure	 was	 related	 to	 diabetes	 (56.19%)	
and	hypertension	(18.09%)	[Table	1].

One‑way	 ANOVA	 results	 showed	 no	 statistically	
significant	 difference	 between	 the	 groups	 in	 terms	 of	 pain	
intensity	 before	 the	 intervention	 (p	 =	 0.83),	 but	 showed	
a	 significant	 difference	 between	 the	 groups	 after	 the	
intervention (p	=	0.001)	[Table	2].	Paired	t‑test	showed	that	
the	mean	pain	 intensity	score	of	 the	rosemary	and	menthol	
groups	 were	 significantly	 lower	 after	 the	 intervention	
compared	 to	 before	 the	 intervention	 (p	 <	 0.001).	
However,	 in	 the	 placebo	 group,	 this	 difference	 was	 not	
significant	(p	=	0.21)	[Table	3].

The	 results	 of	 one‑way	ANOVA	 also	 showed	 a	 significant	
difference	 in	 mean	 variation	 in	 pain	 intensity	 after	 the	
intervention	 compared	 to	 before	 the	 intervention	 in	 the	
three groups (p	 <	 0.001).	Mean	 variation	 in	 pain	 intensity	
in	 the	 placebo	 group	 was	 significantly	 lower	 than	 the	
rosemary	 (p	 <	 0.001)	 and	 menthol	 groups	 (p	 =	 0.005).	
However,	 no	 significant	 difference	 was	 observed	 between	
the	menthol	and	rosemary	groups	in	this	regard	(p	=	0.115).	
One‑way	 ANOVA	 showed	 no	 significant	 difference	 in	
mean	 analgesic	 use	 between	 the	 groups	 during	 the	 3	 days	
of intervention (p	 >	 0.05).	 Nevertheless,	 Chi‑squared	 test	
showed	 that	 pain	 incidence	was	 significantly	 higher	 in	 the	
placebo	group	compared	to	the	other	groups	on	each	day	of	
the intervention (p	<	0.001).



Keshavarzian and Shahgholian: Rosemary, menthol, and pain relief in hemodialysis patients

Iranian Journal of Nursing and Midwifery Research ¦ Volume 22 ¦ Issue 6 ¦ November-December 2017 439

Discussion
The	 present	 study	 was	 conducted	 in	 order	 to	 determine	
and	 compare	 the	 effects	 of	 the	 topical	 use	 of	 menthol	
and	 rosemary	 for	 musculoskeletal	 pain	 in	 the	 legs	 among	
patients	 undergoing	 hemodialysis.	 The	 results	 showed	 no	
significant	 difference	 in	 mean	 pain	 intensity	 score	 before	
the	 intervention	 in	 the	 three	 groups.	 In	 other	 words,	 it	
approved	 the	 random	 allocation	 of	 the	 participants	 to	 the	
groups.	 Nonetheless,	 there	 was	 a	 significant	 difference	
in	 mean	 pain	 intensity	 in	 the	 three	 groups	 after	 the	
intervention;	mean	pain	 intensity	was	 lower	 in	 the	menthol	
and	 rosemary	 groups	 after	 the	 intervention	 compared	

to	 before	 the	 intervention.	 Ghannadi	 et al.	 studied	 the	
effects	 of	 the	 topical	 application	 of	 the	 combination	
of	 rosemary	 and	 lavender	 on	 pain	 in	 patients	 with	
knee	 osteoarthritis	 (OA).[18]	 They	 found	 that	 mean	 pain	
intensity	 of	 patients	 significantly	 decreased	 in	 weeks	 4,	
8,	 and	 12	 of	 the	 study	 compared	 to	 the	 beginning	 of	 the	
study.[18]	 In	 addition,	 Jung‑Hee	 et al.	 studied	 the	 effects	
of	 aromatherapy	 with	 lavender,	 rosemary,	 and	 rose	 oil	 on	
headache,	 anxiety,	 and	 cortisol	 level	 among	 middle‑aged	
women	and	found	a	higher	reduction	in	mean	pain	intensity	
in	the	experimental	group	compared	to	the	control	group.[19] 
Gedney	et al.	studied	the	impact	of	aromatherapy	with	two	
essential	 oils	 (lavender	 and	 rosemary)	 on	 emotional	 and	
sensory	responses	of	induced	pain	and	reported	a	reduction	
in	pain	 intensity	as	a	result	of	 this	 treatment.[20] The results 
of	 all	 of	 these	 studies	 were	 in	 agreement	 with	 that	 of	 the	
present	study.

Therefore,	 the	 use	 of	 rosemary	 essence	 is	 effective	 on	
the	 reduction	 of	 pain	 intensity.	 1,8‑cineol,	 as	 the	 main	
natural	 component	 in	 rosemary	 essence,	 can	 inhibit	 the	
formation	of	 the	 inflammatory	mediators	of	prostaglandins,	
leukotrienes,	 and	 cytokines	 in	 laboratory	 environment.	
Thus,	 it	 seems	 that	 it	 has	 presented	 significant	 analgesic	
and	anti‑inflammatory	effects	in	the	present	study.

Atashzadeh	 et al.	 compared	 the	 effects	 of	 massage	 with	
menthol	 with	 that	 of	 sweet	 almond	 oil	 on	 pain	 intensity	
among	 patients	 with	 multiple	 sclerosis	 (MS).[21] The 
results	 of	 their	 study	 suggested	 that	 mean	 pain	 intensity	
after	 the	 intervention	 in	 the	 two	 groups	 had	 significantly	
decreased	 compared	 to	 before	 the	 intervention;	 however,	
this	 reduction	 was	 higher	 in	 the	 menthol	 group.[21] Topp 
et al.	 compared	 the	 effect	 of	 topical	 application	 of	
menthol	 and	 placebo	 on	 function	 and	 pain	 in	 the	 knee	
among	 patients	 with	 OA.[22]	 They	 reported	 that	 menthol	

Table 2: Mean score of severity of pain in participants 
before and after intervention

Group Mean (SD) One‑way 
variance 
analysis

Placebo Rosemary Menthol F p
Before	
intervention

7.23	(1.83) 7.49	(2) 7.26	(1.90) 0.19 0.83

After 
intervention

6.41	(2.34) 4.15	(2.97) 4.81	(2.45) 6.96 0.001

Table 3: Mean score of severity of pain in three groups of 
patient before and after intervention

Group Mean (SD)
Placebo Rosemary Menthol

Before	intervention 7.23	(1.83) 7.49	(2) 7.26	(1.90)
After intervention 6.41	(2.34) 4.15	(2.97) 4.81	(2.45)
Paired	t‑Test

t 3.61 6.81 5.77
p 0.21 <0.001 <0.001

Table 1: Demographic and disease characteristics
Variables Mean (SD) ANOVA

Placebo Rosemary Menthol F p
Age 57.72(9.23) 56.94(8.42) 56.02	(8.93) 0.30 0.74
Duration	ofdialysis 55.15(6.13) 55.95(9.74) 45.91(5.95) 0.55 0.58
Variables N (Percent) N (Percent) N (Percent) Chi‑square

χ2 p
Gender
Female 18	(51.42) 18	(51.42) 18	(51.42) 0 1
Male 17	(48.57) 17	(48.57) 17	(48.57)

Marital Status
Single 0	(0.00) 1	(2.85) 2	(5.71) 4.70 0.32
Married 30	(85.71) 27	(77.14) 27	(77.14)
Other 5	(14.28) 7	(20.00) 6	(17.14)

Kidney	failure	cause
DM 19	(54.28) 19	(54.28) 21	(60.00) 3.69 0.72
HTN 8	(22.85) 4	(11.42) 7	(20.00)
Other 8	(22.85) 12	(34.28) 7	(20.00)

DM:	Diabetes	Mellitus;	HTN:	Hypertension
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decreased	 pain	 intensity	 in	 these	 patients	 during	 the	
studied	 activities	 compared	 to	 placebo.[22]	 Sundstrup	 et al.	
evaluated	 the	 impact	of	 the	 topical	 application	of	menthol	
on	 pain	 in	 slaughterhouse	 workers	 with	 carpal	 tunnel	
syndrome	 (CTS).	 They	 reported	 a	 31%	 reduction	 in	 pain	
due	to	CTS.[12]

Yosipovitch	 et al.	 studied	 the	 effects	 of	 the	 topical	
application	 of	menthol	 on	 itchiness,	 pain,	warmth,	 and	 the	
biophysical	 characteristics	 of	 skin.	 However,	 the	 results	
of	 their	 study	 showed	 that	 although	 menthol	 is	 a	 strong	
stimulant	 of	 the	 skin	 compared	 to	 alcohol,	 it	 was	 not	
more	 effective	 than	 alcohol	 in	 the	 reduction	 of	 pain	 and	
itchiness.[29]	 This	 difference	with	 the	 results	 of	 the	 present	
study	seems	to	be	due	to	the	difference	in	the	concentration	
of	menthol	used	in	the	two	studies.	Vase	et al.	assessed	the	
effect	 of	 menthol	 on	 phantom	 pain	 among	 patients	 who	
had	 undergone	 upper	 limb	 amputation	 with	 varying	 pain	
intensities.[23]	 They	 reported	 an	 increase	 in	 pain	 intensity	
among	these	patients	(p	=	0.011).[23]	The	difference	between	
the	results	of	this	study	and	that	of	the	present	study	may	be	
due	 to	 the	 difference	 in	 the	 type	 of	 pain	 studied	 (phantom	
pain	vs.	musculoskeletal	pain).

Menthol	 reduces	 pain	 through	 the	 stimulation	 of	 the	
TRPM8,	blocking	of	calcium	channels	of	nerves,	inhibition	
of	 voltage‑gated	 sodium	 channels	 in	 the	 dorsal	 horn,	
dilation	 of	 blood	 vessels,	 and	 increasing	 of	 local	 blood	
flow.	Lack	of	transmission	of	pain	signals	is	a	factor	which	
causes	the	reduction	in	pain	after	the	application	of	menthol	
and	is	approved	by	the	results	of	the	present	study.

The	limitations	of	 the	present	study	were	 the	 lack	of	direct	
supervision	of	the	researcher	on	all	stages	of	data	collection	
and	 the	 short	 duration	 of	 the	 intervention	 due	 the	 limited	
time	 allocated	 to	 the	 thesis.	 Therefore,	 it	 is	 recommended	
that	 in	 future	 studies	 the	 intervention	 be	 performed	 for	 a	
longer	period	of	time.

Conclusion
The	 prevalence	 and	 intensity	 of	 pain,	 especially	
musculoskeletal	 pain,	 is	 high	 among	 patients	 undergoing	
hemodialysis,	and	 they	also	have	a	high	rate	of	medication	
intake	 as	 a	 substitute	 for	 the	 loss	 of	 functioning	 of	 the	
kidney.	 Thus,	 relieving	 pain	 with	 the	 use	 of	 medication	
and	 methods	 with	 fewer	 side	 effects	 and	 complications	 is	
essential	 among	 these	 patients.	 Hence,	 the	 present	 study	
was	 conducted	 in	 this	 regard	 and	 showed	 that	 the	 topical	
use	 of	 menthol	 and	 rosemary	 reduces	 musculoskeletal	
pain	 intensity	 in	 the	 legs	 among	 patients	 undergoing	
hemodialysis.
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