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Introduction
In	 each	 decade,	 the	 rate	 of	 heart	 failure	
doubles,	 and	 the	cost	of	 treatment	 for	heart	
failure	 is	 twice	 the	 cost	 of	 treatment.[1]	
The	 disease	 leads	 to	 social	 isolation	 and	
depression.	 These	 are	 disturbing	 the	
lifestyle,	 performance,	 family,	 and	 social	
life	 of	 patients.	 Moreover,	 the	 disease	
outcomes	 can	 deprive	 the	 patient	 of	
desirable	 sleep.[2]	 The	 number	 of	 people	
with	insomnia	hospitalized	is	approximately	
twice	higher	that	of	people	without	a	history	
of	 sleep	 disorders.[3]	 Undesirable	 sleep	
disrupts	 the	 quality	 of	 life	 and	 physical	
performance.[4]	 Sleep	 disorders	 can	 affect	
the	 quality	 of	 life,	 general	 health,	 physical,	
cognitive,	 psychological	 functions,	 and	
daily	 activities.[5]	 Lack	 of	 sleep	 increases	
blood	 pressure	 and	 heart	 rate,	 which	
consequently	 increases	 the	 risk	 of	 a	 heart	
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Abstract
Background:	 Cardiovascular	 diseases	 can	 affect	 sleep	 quality.	 The	 use	 of	 non‑pharmacological	
methods	 to	 improve	 the	 sleep	 quality	 of	 heart	 failure	 patients	 is	 essential.	 Therefore,	 this	 study	
compared	 the	 effects	 of	 the	 Benson	 relaxation	 technique	 and	 foot	 reflexology	 massage	 on	 sleep	
quality	of	those	patients.	Materials and Methods: In	this	clinical	trial	study,	93	patients	with	systolic	
heart	failure	referred	to	Javad	Al‑Aeme	heart	clinic	in	Torbat	Heydarieh	were	selected	with	purposive	
sampling	method	 and	 divided	 into	 the	 foot	 reflexology	massage,	 Benson	 relaxation	 technique,	 and	
control	groups	using	 the	balanced	blocking	randomization	method.	The	Benson	relaxation	technique	
and	the	foot	reflexology	massage	were	performed	for	20	and	30	minutes	three	days	per	week	for	four	
weeks,	respectively.	The	control	group	only	received	routine	care.	Sleep	quality	was	measured	by	the	
Pittsburgh	sleep	quality	index	and	then	compared	among	the	groups	before	and	after	the	intervention.	
The	 data	were	 analyzed	 using	ANOVA,	Tukey’s	post	hoc	 tests,	 paired	 t	 test,	 and	Chi‑square	 at	 the	
significant	level	of p <	0.05.	Results:	After	interventions,	the	mean	(SD)	quality	of	sleep	significantly	
increased	 in	 both	 intervention	 groups	 (Reflexology:	 pre‑intervention	 10.80	 (3.40),	 post‑intervention	
6.60	 (3.10),	 Benson	 relaxation:	 pre‑intervention	 15.50	 (2.40)	 post‑intervention	 12	 (2.60),	 compared	
to	 the	 control	 group	 (pre‑intervention	 10.50	 (1.90)	 post‑intervention	 9.40(1.70)	 (p	 <	 0.001).	 There	
was	 no	 significant	 difference	 between	 the	 two	 intervention	 groups	 (p	 =	 0.53).	 Conclusions: The	
interventions	 improved	 the	 quality	 of	 sleep	 in	 patients	 with	 systolic	 heart	 failure.	 Therefore,	 these	
methods	 can	 be	 used	 as	 a	 suitable	 complementary	 treatment	 to	 improve	 the	 quality	 of	 sleep	 by	
nurses	and	midwives.
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attack.[6]	 Patients	 with	 heart	 failure	 have	
low	sleep	quality.[7]

Benzodiazepines	 are	 the	 most	 commonly	
used	drugs	 to	 treat	 insomnia.[8]	These	drugs	
reduce	 the	 nervous	 system’s	 function	 in	
people,	so	they	may	endanger	their	safety.[9]	
Therefore,	non‑pharmaceutical	interventions	
are	 necessary	 to	 prevent	 dependency	 on	
drugs	 and	 improve	 the	 quality	 of	 sleep.	
One	 of	 the	 interventions	 introduced	 as	 a	
complementary	 and	 sometimes	 alternative	
treatment	 to	 medication	 is	 relaxation.	
When	 people	 are	 relaxed,	 their	 pulse,	
blood	pressure,	 respiration	 rate,	and	muscle	
pressure	 decrease,	 which	 consequently	
reduce	 their	 attention	 to	 environmental	
stimuli.[10]	 The	 Benson	 Relaxation	
Technique	(BRT)	 is	a	desirable	method	due	
to	 its	 easy	 learning	 and	 teaching	 to	 others.	
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Using	this	method	reduces	the	pulse	rate,	respiration,	blood	
pressure,	 and	 the	 heart’s	 workload.[11]	 This	 method	 can	
be	 applied	 in	 any	 place.	As	 well,	 this	 technique	 needs	 no	
specialist	or	special	 tools,	and	it	 is	 teachable	because	of	 its	
applicability.	A	study	showed	that	BRT	has	a	positive	effect	
on	 sleep	 quality	 in	 chronic	 heart	 diseases,[12]	 and	 some	
studies	have	shown	that	it	was	not	completely	effective.[13]

Acupressure	 like	 reflexology	 is	 one	 of	 the	
non‑pharmacological	 methods	 of	 sleep	 disorders	 treatment	
that	 can	 use	 by	 nurses	 and	 patients.	 Based	 on	 researcher	
search	many	studies	have	been	conducted	on	the	 impact	of	
Foot	 Reflexology	 Massage	 (FRM)	 on	 controlling	 various	
diseases,[14‑17]	 there	 are	 fewer	 studies	 on	 its	 impact	 on	
sleep.[18]	 Reflexologists	 believe	 that	 putting	 pressure	 on	
the	 plantar	 during	 illness	 improves	 blood	 flow	 throughout	
the	 body.[14]	 Such	 pressure	 on	 the	 plantar	 affects	 the	
individuals’	 psychological	 responses	 and	 then	 causes	
relaxation	 in	 various	 body	 organs,[15]	 which	may	 lead	 to	 a	
desirable	 sleep.[19]	Both	BRT	and	FRT	are	 among	 the	most	
well‑known	methods	 to	 improve	 the	 quality	 of	 sleep.	 Due	
to	 controversial	 results	 of	 studies	 on	 the	 effects	 of	 those	
and	 the	 lack	 of	 comparison	 between	 BRT	 and	 FRT	 in	 the	
searches,	 and	 since	 in	most	 studies	BRT	and	FRT	have	 an	
effect	on	 the	 improvement	of	sleep	quality,	 it	was	assumed	
that	 the	 effect	 of	 those	 methods	 may	 have	 to	 difference	
on	 the	 improvement	 of	 sleep	 quality.	 So	 to	 investigate	
this	 probability,	 this	 study	 was	 conducted	 to	 compare	 the	
effects	 of	 FRM	 and	 the	 BRT	 on	 sleep	 quality	 in	 patients	
with	systolic	heart	diseases.

Materials and Methods
This	 randomized	 clinical	 trial	 study	 was	 performed	 from	
May	 to	 July	 2018.	 The	 Clinical	 Trial	 Registration	 Code	
is	 IRCT20180528039882N1.	 This	 study	 was	 conducted	
on	 patients	with	 systolic	 heart	 failure	 (mild	 and	moderate	
grades)	 referred	 to	 Javad	Al‑Aeme	 heart	 clinic	 in	 Torbat	
Heydarieh.	 This	 study	 had	 two	 intervention	 groups	 and	
one	 control	 group.	 Random	 allocation	 to	 these	 three	
groups	 was	 proportional	 (with	 the	 random	 assignment	
ratio:	 1.1.1).	 The	 inclusion	 criteria	 were	 as	 follows:	
the	 tendency	 to	 participate	 in	 the	 study,	 literacy	 for	
reading	 and	writing,	 lack	 of	 history	 of	 any	 known	mental	
disorder	 and	 neuropathy	 (such	 as	 schizophrenia,	 anxiety,	
depression,	and	dementia),	 lack	of	chronic	diseases	except	
for	heart	 failure	 (such	as	diabetes,	cancer,	musculoskeletal	
disorders,	 and	 chronic	 kidney	 failure),	 ability	 to	 learn	
BRT,	nonuse	of	sedative	(like	benzodiazepines),	no	history	
of	 injuries,	 open	 wounds,	 and	 surgery	 on	 the	 legs	 during	
the	 last	 two	 years	 that	 prevent	 FRM,	 confirmation	 of	 the	
diagnosis	 of	 systolic	 heart	 failure	 (mild	 to	 moderate)	 for	
at	least	six	months	by	a	cardiologist,	and	obtaining	a	6–21	
score	 (low	 sleep	 quality)	 from	 Pittsburgh	 Sleep	 Quality	
Index	 (PSQI).	 The	 exclusion	 criteria	 were	 as	 follows:	
death,	 the	 occurrence	 of	 any	 unforeseen	 complications	
during	 the	 intervention	 (such	 as	 arrhythmia,	 heart	 attack,	

bypass	surgery,	or	angioplasty),	and	changing	 the	patient’s	
heart	failure	phase.

The	 sample	 size	 was	 calculated	 based	 on	 Akbarzadeh	
et al.’s	 study,[12]	 considering	 the	 statistical	 power	 of	
80%	 and	 a	 confidence	 level	 of	 95%	 among	 28	 people.	
A	 total	 of	 31	 people	 were	 estimated	 for	 each	 group	 (93	
in	 total),	 considering	 a	 possible	 drop	 rate	 of	 10%.).	

21 1 2 1 1
2

( 15.30, 19.20, 4.70, 5.60, 1.96, 0.85x x s s z z 
     

The	 study	 units	 were	 randomly	 assigned	 into	 three	
groups	 [Figure	 1]	 using	 the	 balanced	 blocking	
randomization	 method	 with	 three	 permutation	 blocks.	 To	
do	 this,	 the	 letters	 A,	 B,	 and	 C	 were	 considered	 for	 the	
two	 intervention	 and	 control	 groups,	 respectively.	 Possible	
modes	 in	 the	 permutation	 block	 method	 are	 six	 modes	
that	 include	 (ACB,	 CBA,	 CAB,	 BCA,	 BAC,	 and	 ABC).	
Each	 mode	 wrote	 on	 a	 card	 and	 the	 cards	 assigned	 the	
number	 one	 to	 six.	 Then,	 a	 mode	 is	 selected	 by	 throwing	
the	 table	 of	 random	 numbers	 between	 one	 and	 six.	 Based	
on	 the	 selected	 mode,	 patients	 will	 be	 divided	 into	 three	
groups.	 This	 process	 will	 continue	 until	 the	 sample	 size	
is	 completed.	 The	 patients	 were	 selected	 through	 the	
purposive	 sampling	method.	 Initially,	 134	 patients	 referred	
to	a	heart	clinic	were	enrolled,	and	 then,	93	patients	based	
on	 inclusion	 criteria	 were	 selected.	 The	 corresponding	
author	 specified	 the	 random	 allocation	 sequence,	 and	 the	
first	 author	 enrolled	 the	 participants	 and	 assigned	 them	 to	
the	intervention	groups.

In	 the	BRT	group,	 the	BRT	was	 taught	 individually	 to	 the	
samples,	 and	 they	were	 then	 asked	 to	 repeat	 the	 exercises.	
Thereafter,	 the	 relevant	 instructions	 were	 provided	 to	
the	 samples	 along	 with	 a	 CD	 on	 which	 the	 process	 of	
performing	 the	 exercises	 was	 recorded.	 The	 samples	 were	
asked	 to	 perform	 the	 exercises	 twice	 a	 day,	 firstly	 at	 8	 to	
10	AM	and	 secondly	at	8	 to	10	PM	for	20	minutes	during	
three	days	per	week	 for	 four	weeks	 (based	on	Akbarzadeh	
et al.	 study).[12]	 The	 researcher	 checked	 the	 exercises	
performed	by	 the	 patients	 once	 a	week	on	 telephone	 calls.	
For	 the	FRM	group,	 the	steps	and	duration	of	 the	program	
were	 described.	 Thereafter,	 this	 technique	 was	 performed	
three	days	per	week	for	four	weeks,	and	each	session	lasted	
for	 30	minutes	 in	 a	private	 room	at	 the	heart	 clinic	 (based	
on	 Farrokhian	 et al.	 study).[18]	 At	 the	 time	 of	 performing	
the	intervention,	the	cardiologist	monitored	the	samples	for	
any	 possible	 complications.	 The	 FRM	 was	 performed	 by	
the	trained	researcher	(first	author).	The	control	group	only	
received	 routine	 care	 from	 comprehensive	 health	 centers	
for	patients	with	systolic	heart	failure.

The	data	were	collected	using	a	demographic	questionnaire	
and	 the	 PSQI.	 The	 demographic	 questionnaire	 included	
age,	 gender,	 educational	 level,	 and	 occupation.	 The	
demographic	 questionnaire	 was	 completed	 for	 the	 three	
groups	 before	 performing	 the	 intervention.	 As	 well,	 the	
PSQI	 was	 completed	 by	 three	 groups	 on	 the	 first	 day	
before	 and	 at	 the	 end	of	 interventions.	PSQI	was	designed	
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by	 Buysse	 (1988).[20]	 Moreover,	 Farrahi’s	 study	 has	
confirmed	 the	 validity	 of	 this	 questionnaire	 for	 the	 Iranian	
population.	 As	 a	 result,	 they	 reported	 100%	 sensitivity	
and	 93%	 specificity	 at	 a	 cutoff	 of	 7/8,	 and	 Cronbach’s	
alpha	 as	 0.89	 for	 the	 Persian	 version	 of	 PSQI.[21]	 This	
is	 a	 self‑report	 scale	 examining	 the	 quality	 of	 sleep	 in	
seven	 areas	 (subjective	 quality	 sleep,	 sleep	 latency,	 sleep	
duration,	habitual	sleep	efficiency,	sleep	disturbances,	daily	
performance,	 and	 use	 of	 sleeping	 medication).	 Thereafter,	
the	 score	 range	 is	 from	 0	 to	 21.	The	 higher	 the	 score,	 the	
worse	the	quality	of	sleep.[20]	The	data	were	analyzed	using	
IBM	 (International	 Business	Machines	 Corporation)	 SPSS	
version	21.	The	data	were	analyzed	using	the	Kolmogorov–
Smirnov	 test	 (for	 normality)	 ANOVA	 and	 Tukey’s	 post	
hoc	 tests	 for	 comparing	 the	 sleep	 quality	 of	 three	 groups	
before	 and	 after	 interventions,	 paired	 t	 test	 for	 comparing	
sleep	 quality	 within	 the	 three	 groups	 before	 and	 after	
the	 interventions,	 Chi‑square	 for	 comparing	 components	
of	 sleep	 quality	 includes	 subjective	 quality	 sleep,	 sleep	
latency,	 sleep	duration,	 sleep	efficiency,	 sleep	disturbances,	
use	 of	 sleeping	 medication	 and	 daily	 performance	 in	 the	
three	 groups	 before	 and	 after	 the	 intervention.	 The	 data	
were	analyzed	at	a	significant	level	of	5%.

Ethical considerations

This	 study	 was	 approved	 by	 the	 Ethics	 Committee	 of	
Gonabad	 University	 of	 Medical	 Sciences	 (IR.GMU.
RESEARCH.REC.1396.122).	 In	 the	 present	 study,	
informed	consent	forms	were	obtained	from	the	samples.

Results
The	 study	 units	 were	 randomly	 assigned	 into	 three	
groups	 [Figure	 1]	 using	 the	 balanced	 blocking	
randomization	method	with	three	permutation	blocks.

The	 mean	 (SD)	 age	 of	 the	 study	 groups	 was	 FRM	
50.91	 (8.42),	 BRT	 56.43	 (3.21),	 and	 control	 53.00	 (5.22),	
respectively.	 The	 study	 groups	 were	 homogenous	
in	 terms	 of	 age,	 level	 of	 education,	 occupation,	 and	
gender	(p	>	0.05)	[Table	1].

The	comparison	of	sleep	quality	before	intervention	indicated	
that	the	mean	(SD)	total	score	of	sleep	quality	was	significant	
in	 three	 groups	 (F2,90	 =	 35.75, p <	 0.001).	 The	 comparison	
of	 sleep	 quality	 after	 the	 intervention	 was	 significant	
between	 the	 three	 groups	 (F2,90	 =	 35.35, p <	 0.001).	Also,	
the	comparison	of	sleep	quality	within	the	groups	before	and	
after	 the	 intervention	was	 significant	 (p	 <	 0.001)	 [Table	 2].	
For	 this	 reason,	 the	 sleep	 quality	 mean	 (SD)	 differences	
before	 and	 after	 the	 intervention	 were	 compared	 in	 order	
to	 determine	 the	 interventions’	 effect.	 The	 improvement	 in	
total	 sleep	 quality	 score	was	 compared	 in	 the	 three	 groups.	
The	 results	 showed	 that	 these	 groups	 were	 different	 in	 this	
regard	 (F2,90	 =	 13.43, p <	 0.001)	 [Table	 2].	 Tukey’s	 post	
hoc	 test	 showed	 that	 the	 FRM	 and	 the	 BRT	 groups	 were	
significantly	different	from	the	control	group	(p	<	0.001),	but	
there	was	no	significant	difference	between	the	FRM	and	the	
BRT	groups	(p	=	0.53).

The	 sleep	 quality	 components	 were	 also	 compared.	 The	
results	 showed	 that	 all	 components	 of	 sleep	 quality	
except	 sleep	 latency	 improved	 in	 the	 intervention	

Assessed for eligibility (n = 134)Enrollment

Randomized (n = 93)

Allocation

Excluded (n = 41)
• Not meeting inclusion criteria (n = 22)
• Declined to participate (n = 7)
• Other reasons (n = 12)

BRT* group FRT** group Control group

Allocated to intervention (n = 31)
• Received allocated intervention (n = 31)
• Did not receive allocated intervention (n = 0)
• Completion of the PSQI*** questionnaire

Allocated to intervention (n = 31)
• Received allocated intervention (n = 31)
• Did not receive allocated intervention (n = 0)
• Completion of the PSQI questionnaire

Allocated to intervention (n = 31)
• Received allocated intervention (n = 31)
• Did not receive allocated intervention (n = 0)
• Completion of the PSQI questionnaire

Follow-UpFollow-UpFollow-Up

AnalysisAnalysisAnalysis

• Lost to follow-up (n = 0)
• Discontinued intervention (n =  0)
• Completion of the PSQI questionnaire

• Lost to follow-up (n = 0)
• Discontinued intervention (n =  0)
• Completion of the PSQI questionnaire

• Lost to follow-up (n = 0)
• Discontinued intervention (n =  0)
• Completion of the PSQI questionnaire

Analysed (n = 31)
• Excluded from analysis (n = 0)

Analysed (n = 31)
• Excluded from analysis (n = 0)

Analysed (n = 31)
• Excluded from analysis (n = 0)

Figure 1: Flowchart of the randomized intervention‑control trial, *Benson Relaxation Technique,** Foot Reflexology Massage,***Pittsburgh Sleep Quality Index
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groups	 (p	 <	 0.05).	 However,	 there	 was	 no	 statistically	
significant	 difference	 in	 the	 control	 group	 before	 and	 after	
the	interventions	(p	>	0.05)	[Tables	3	and	4].

Discussion
The	main	purpose	of	 the	present	 study	was	 to	 compare	 the	
effects	 of	 BRT	 and	 FRM	 on	 the	 sleep	 quality	 of	 patients	
with	systolic	heart	 failure.	The	 results	of	 this	 study	showed	
the	 quality	 of	 sleep	 after	 performing	 the	 interventions	
significantly	increased	in	both	intervention	groups	compared	
to	 the	 control	 group.	 Numerous	 studies	 have	 previously	
confirmed	 the	 effects	 of	 BRT	 and	 FRM	 on	 the	 quality	 of	
sleep.[11,12,15‑19]	A	 study	 evaluated	 the	 effect	 of	 FRM	 on	 the	
sleep	quality	of	hemodialysis	patients.[18]	The	results	showed	
an	 increase	 in	 sleep	 quality	 in	 the	 experimental	 group	 and	
a	 trend	of	 improvement	over	 time,	which	 is	consistent	with	
the	 results	 of	 the	 present	 study.	 The	 results	 of	 two	 studies	
indicated	 that	 reflexology	 improves	 sleep	 quality	 but	 the	
impact	 of	FRM	on	other	 variables	 such	 as	 fatigue,	 anxiety,	
and	pain	was	varied.[15,16]	Also,	the	results	of	a	meta‑analysis	
showed	 that	 this	 intervention	 was	 a	 safe	 and	 effective	
intervention	 for	 insomnia.[19]	 Accordingly,	 the	 results	 of	
these	 studies	 are	 consistent	 with	 the	 current	 research.	 In	
another	 study,	 there	 was	 no	 convincing	 evidence	 for	 the	
effectiveness	 of	 reflexology	 in	 sleep	 treatment.[17]	 The	
results	of	 that	 study	do	not	match	 the	 results	of	 the	present	

study.	 This	 may	 be	 due	 to	 the	 intervention	 period’s	 length	
because	 improving	 sleep	 efficiency	 requires	 a	 longer	 time	
of	 intervention.	 The	 use	 of	 this	 method	 due	 to	 its	 low	
cost	 and	 ease	 of	 use	 is	 recommended	 to	 improve	 sleep	 in	
these	 patients.[22]	To	 justify	 the	 results	 of	 the	 present	 study,	
it	 can	 be	 said	 that	 the	 FRM	 reduces	 anxiety,	 stress,	 and	
pain,	 and	 as	 a	 result,	 improves	 sleep	 quality.[23,24]	 FRM	
probably	 increases	 the	 secretion	 of	 endorphins,	 which	 are	
endogenous	 opioids	 like	 morphine	 known	 as	 a	 natural	
relaxation	 that	 makes	 the	 person	 sleep	 faster	 and	 more	
efficiently.[25]	 There	 is	 a	 relationship	 between	 sleep	 latency	
and	 daily	 stress.[26]	 The	 more	 stress	 people	 have,	 the	 later	
they	 fall	 asleep.	 Consequently,	 they	 have	 longer	 sleep	
latency.	In	this	regard,	FRM	and	BRT	by	reducing	stress	and	
anxiety	 could	 ultimately	 improve	 the	 sleep	 latency	 phase	
due	 to	 their	 sedating	 and	 relaxing	 properties.[10]	 Increasing	
blood	 circulation	 in	 the	 body	 and	 reducing	 anxiety	 and	
stress	 are	 the	 gentle	 and	 profound	 effects	 of	 reflexology.[10]	
They	help	 the	body	 in	 regaining	 its	 strength,	 so	as	a	 result,	
there	 is	 a	 feeling	 of	 a	 greater	 satisfaction	 from	 sleep	 after	
it.	Reflexology	 could	 cause	 relaxation	 in	 some	 areas	 of	 the	
body	as	well	as	 stimulation	 in	 the	passive	part	of	 the	body,	
which	 can	 cause	 body	 balance	 and	 peace.	 In	 addition,	 it	
can	 regulate	 the	 physical	 mechanisms	 that	 make	 the	 body	
to	be	relaxed	and	improve	sleep	quality.[15,24]	Although	most	
studies,	 including	 systematic	 review	 and	 meta‑analysis,	
indicate	 positive	 effects	 of	 reflexology	 and	 relaxation	 on	

Table 1: Baseline characteristics of the samples
G1* (n=31) n (%) G2** (n=31) n (%) Control (n=31) n (%) p

Level	of	educational
Illitrace 21	(70) 21	(70) 22	(73.33) 0.97***
Middle	school 4	(13.33) 4	(13.33) 5	(16.67)
High	school 3	(10) 3	(10) 2	(6.67)
Collegiate 2	(6.67) 2	(6.67) 1	(3.33)

Occupation
Employed 3	(10) 4	(13.33) 7	(23.33) 0.06****
Unemployed 21	(70) 22	(73.34) 12	(40)
Retired 6	(20) 4	(13.33) 11	(36.67) 0.13****

Gender
Male 16	(53) 17	(56.66) 18	(60)
Female 14	(47) 13	(44.34) 12	(40)

*=Reflexology;	**=Benson	relaxation;	***Kruskal‑Wallis	test;	****	Chi‑square	test

Table 2: Comparison of the mean (SD) sleep quality and mean (SD) difference before and after intervention in the 
three groups

Sleep quality G1* (n=31) Mean (SD) G2** (n=31) Mean (SD) Control (n=31) Mean (SD) F df p
Before	intervention 10.81	(3.42) 15.56	(2.41) 10.54	(1.91) 35.75 2,90 <	0.001***
After	intervention 6.63	(3.12) 12	(2.63) 9.47	(1.73) 35.35 2,90 <	0.001***
t	test −10.44 −6.47 −3.35
df 30 30 30
p <	0.001**** <	0.001**** 0.004****
Mean	(SD)	difference	before	
and	after	intervention

−	4.18	(2.21) −	3.56	(3.00) −	1.07	(1.92) 13.43 2,90 <	0.001***

*=Reflexology;	**=Benson	relaxation;	***ANOVA	test;	****	Paired	t	test
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sleep	quality,[15,19,27]	 it	is	not	clear	which	of	the	two	methods	
has	a	better	effect	on	sleep	quality.	Therefore,	it	is	suggested	
that	 more	 studies	 be	 done	 to	 determine	 the	 best	 and	 most	
effective	methods	to	improve	sleep	quality.

A	 comparison	 of	 sleep	 quality	 before	 and	 after	 the	
intervention	 in	 each	group	 showed	 that	 the	 sleep	quality	 in	
both	groups	(BRT	and	FRM)	was	significantly	different.	The	
results	showed	that	the	sleep	quality	of	the	FRM	group	was	
lower	than	those	of	the	BRT	group	but	it	was	not	significant.	
The	results	of	a	study	showed	that	BRT	has	a	positive	impact	

on	 sleep	 quality	 in	 chronic	 heart	 patients.[12]	 Therefore,	 it	
can	be	used	as	a	complementary	treatment	to	improve	these	
patients’	 sleep	quality.	The	BRT	due	 to	 its	 low	cost,	 safety,	
and	simplicity	could	be	used	as	a	complementary	treatment,	
in	 order	 to	 reduce	 fatigue	 in	 hemodialysis	 patients.[28]	 The	
results	 of	 the	 above	 two	 studies	 are	 consistent	 with	 those	
of	 the	 present	 study.	 A	 study	 compared	 the	 impacts	 of	
reflexology	and	foot	bath	on	the	quality	of	sleep	among	the	
elderly.[29]	 The	 results	 showed	 that	 the	 mean	 (SD)	 scores	
of	 sleep	 quality	 decreased	 after	 the	 intervention	 in	 the	 foot	
bath	and	reflection	therapy	in	both	groups.

Table 3: Frequency distribution of the samples according to sleep quality components (the first four components) 
before and after the intervention in the three groups

Level variable G1* n (%) G2** n (%) Control n (%) χ2 df p***
Subjective	quality	sleep	before
Very	good 3	(9.68) 0	(0.00) 5	(16.14) 6.57 6 0.36
Fairly	good 8	(25.80) 7	(22.58) 4	(12.90)
Relatively	bad 12	(38.72) 15	(48.39) 14	(45.16)
Very	bad 8	(25.80) 9	(29.03) 8	(25.80)

Subjective	quality	sleep	after
Very	good 8	(25.80) 0	(0.00) 2	(6.45) 13.58 6 0.03
Fairly	good 10	(32.25) 11	(35.48) 12	(38.72)
Relatively	bad 11	(35.49) 18	(58.07) 13	(41.93)
Very	bad 2	(6.46) 2	(6.45) 4	(12.90)

Sleep	latency	before
Less	than	15	min 5	(16.14) 0	(0.00) 2	(6.45) 17.19 6 0.009
16	to	30	min 2	(6.45) 2	(6.45) 3	(9.67)
31	to	60	min 13	(41.93) 3	(9.67) 11	(35.48)
More	than	60	min 11	(35.48) 26	(83.88) 15	(48.40)

Sleep	latency	after
Less	than	15	min 10	(32.25) 2	(6.45) 0	(0.00) 40.64 6 <0.001
16	to	30	min 14	(45.18) 5	(16.12) 5	(16.12)
31	to	60	min 3	(9.67) 6	(19.35) 17	(54.83)
More	than	60	min 4	(12.90) 18	(58.08) 9	(29.05)

Sleep	duration	before
More	than	7	hours 2	(6.47) 0	(0.00) 0	(0.00) 7.05 6 0.31
6	to	7	hours 3	(9.67) 4	(12.90) 6	(19.35)
5	to	6	hours 13	(41.93) 8	(25.80) 12	(38.72)
Less	than	5	hours 13	(41.93) 19	(61.30) 13	(41.93)

Sleep	duration	after
More	than	7	hours 5	(16.13) 0	(0.00) 0	(0.00) 19.31 6 0.004
6	to	7	hours 13	(41.94) 12	(38.71) 8	(25.80)
5	to	6	hours 12	(38.71) 10	(32.26) 15	(48.40)
Less	than	5	hours 1	(3.22) 9	(29.03) 8	(25.80)

Sleep	efficiency	before
Higher	than	85% 7	(22.58) 0	(0.00) 7	(22.58) 75.29 6 <0.001
75	to	84% 16	(51.62) 0	(0.00) 13	(41.90)
65	to	74% 7	(22.58) 1	(3.20) 9	(29.05)
Less	than	65% 1	(3.22) 30	(96.80) 2	(6.67)

Sleep	efficiency	after
Higher	than	85% 16	(51.61) 0	(0.00) 6	(19.35) 87.42 6 <0.001
75	to	84% 11	(35.49) 2	(6.45) 18	(58.08)
65	to	74% 4	(12.90) 0	(0.00) 6	(19.35)
Less	than	65% 0	(0.00) 29	(93.55) 1	(3.22)

*Reflexology;	**Benson	relaxation;	***Chi‑square	test
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The	 comparison	 of	 sleep	 quality	 components	 of	 three	
groups	after	the	intervention	showed	a	significant	difference	
between	 the	 two	 groups	 of	 FRM	 and	 BRT,	 which	 were	
significantly	different	 from	the	control	group.	 Interventions	
were	 effective	 in	 improving	 certain	 subscales	 of	 sleep	
quality	 in	 patients	 with	 heart	 failure,	 which	 are	 consistent	
with	the	study	of	Chegeni	et al.[13]	However,	no	statistically	
significant	 difference	was	 found	 in	 any	 of	 the	 components	
and	 the	 total	 score	 between	 the	 two	 groups	 of	 FRM	 and	
foot	 bath,[24]	 so	 these	 results	 are	 similar	 to	 those	 of	 the	
present	study.

One	of	the	advantages	of	this	study	is	helping	to	solve	one	
of	 the	 serious	 problems	 of	 heart	 failure	 patients.	 Another	
advantage	 of	 this	 study	 is	 having	 two	 intervention	 groups	
and	a	control	group	that	helps	to	better	analyze	the	results.

One	of	 the	 limitations	of	 this	 study	was	 that	 some	patients	
probably	did	not	perform	fully	BRT,	because	 the	BRT	was	
performed	by	 the	samples	and	 the	FRM	was	performed	by	
the	researcher,	and	it	can	be	assumed	that	the	BRT	was	not	
performed	correctly	 in	 some	cases.	The	careful	monitoring	

of	it	was	beyond	the	researcher’s	reach.	Since	the	BRT	was	
performed	by	the	samples,	despite	telephone	monitoring	by	
the	 researcher,	 it	 was	 likely	 that	 in	 some	 cases	 it	 was	 not	
performed	correctly,	so	this	can	be	considered	as	one	of	the	
limitations	of	this	study.

Conclusion
The	 results	 of	 the	 present	 study	 show	 that	 both	 FRM	 and	
BRT	 can	 be	 used	 as	 an	 intervention	 to	 improve	 sleep	
quality	 in	 patients	 with	 heart	 failure.	 Therefore,	 it	 is	
recommended	 that	 these	methods	can	be	used	as	a	suitable	
complementary	 treatment	 to	 improve	 the	 quality	 of	 sleep	
by	nurses	and	midwifes.
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