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Introduction
Multiple	 sclerosis	 (MS)	 is	 a	 chronic	 and	
debilitating	 disease	 of	 the	 central	 nervous	
system	 with	 a	 progressive	 and	 prolonged	
nature,	 which	 usually	 begins	 during	 the	
ages	20	to	40.[1]	Based	on	valid	reports,	MS	
is	 the	 second	 leading	 cause	 of	 disability	
after	 trauma	 among	 young	 adults.[2]	 The	
prevalence	of	MS	 in	 the	world	 is	estimated	
to	 range	 from	 1	 to	 150	 per	 100,000	
depending	 on	 the	 country;[3]	 including	
approximately	 2.3	 million	 patients	
worldwide.[4]

The	 occurrence	 of	 MS	 has	 increased	
in	 the	 Middle	 East,[5]	 especially	 in	 Iran	
recently.[6,7]	 The	 prevalence	 of	 the	 disease	
varies	 from	 5.3	 to	 70.4	 per	 100,000	
across	 different	 parts	 of	 Iran	with	 a	 higher	
prevalence	 among	 females	 (female:male	
ratio	 ranged	 from	 1.8	 to	 3.6).[6‑10]	 The	
most	 prevalent	 subtype	 of	 MS	 was	
the	 relapsing‑remitting	 form	 (65.8–87.8%).	
The	 sensory	 disturbance	 was	 the	 most	
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Abstract
Background:	 Multiple	 sclerosis	 is	 a	 common	 debilitating	 chronic	 disease	 of	 the	 central	
nervous	 system	 with	 a	 progressive	 and	 prolonged	 nature.	 Patients	 need	 an	 adjusted	 lifestyle	 and	
continuous	 care	 in	 order	 to	 prevent	 its	 recurrence	 and	 progressive	 disabilities.	 This	 study	 aimed	
to	 assess	 the	 effect	 of	 continuous	 care	 on	 lifestyle	 in	 patients	 suffering	 from	 multiple	 sclerosis.	
Materials and Methods: A randomized	 clinical	 trial	 was	 conducted	 among	 72	 patients	 with	
multiple	 sclerosis	 who	 referred	 to	 the	 Farshchian	 Educational	 Hospital	 in	 Hamadan,	 Iran	 in	 2013.	
The	 patients	were	 allocated	 to	 intervention	 and	 control	 groups	 using	 balanced	 block	 randomization	
with	blocks	of	 four.	The	steps	of	continuous	care	(orientation,	sensitization,	control,	and	evaluation)	
were	 implemented	 in	 the	 case	 group	 for	 2	months.	 The	 patients’	 lifestyle	was	 assessed	 before	 and	
1	 and	 2	 months	 after	 continuous	 care	 using	 the	 researcher‑developed	 Lifestyle	 Questionnaire.	 The	
data	 were	 analyzed	 using	 the	 Chi‑square	 test,	 t‑test,	 and	 repeated‑measures	 analysis	 of	 variance.	
Results:	The	mean	score	of	lifestyle	and	its	dimensions	were	significantly	higher	in	the	intervention	
group	 1	 and	 2	months	 after	 the	 intervention	 compared	 to	 the	 baseline	 (P	 =	 0.001).	 In	 contrast,	 the	
mean	 score	 of	 lifestyle	 and	 its	 dimensions	 had	 no	 significant	 difference	 in	 the	 control	 group	 1	 and	
2	months	 after	 routine	 care	 compared	 to	 the	 baseline.	Conclusions:	 Continuous	 care	 improved	 the	
patients’	 lifestyle.	 It	 could	 be	 designed	 as	 an	 appropriate	 care	 system	 into	 the	 hospitals	 or	 other	
health	care	centers.	This	care	system	could	be	used	widely	in	order	to	improve	adherence	to	suitable	
lifestyle	in	patients	with	chronic	diseases.
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initial	 presentation.[10]	 Hamadan	 province	
is	 one	 of	 the	 high‑risk	 areas	 in	 the	west	 of	
Iran	 with	 a	 prevalence	 62.6	 per	 100,000.[7]	
There	were	 1100	 confirmed	 cases	with	MS	
in	 this	 province	 in	 2013,	 including	 850	
women	 and	 250	 men.[10]	 Moreover,	 MS	
poses	 particular	 problems	 to	 both	 patients	
and	 their	 families	 in	 non‑adjusted	 lifestyle	
and	 health	 care	 system,	 adding	 to	 the	
burden	of	the	disease.[11,12]

Lifestyle	 is	 a	 way	 that	 one	 may	 adopt	 for	
his/her	 life	 and	 is	 a	 very	 important	 factor	
for	 physical	 and	 mental	 health,	 especially	
for	 patients	 with	 chronic	 diseases	 such	 as	
MS.[13]	 Lifestyle	 includes	 different	 domains	
such	 as	 diet,	 self‑care,	 physical	 activity,	
coping	 with	 stress,	 and	 sleep	 patterns.[14,15]	
MS	 patients	 have	 varied	 lifestyle	 problems	
such	 as	 depression,	 overweight,[14,16]	
inappropriate	 support	 resources	 with	 low	
knowledge	 about	 their	 job	 and	 family,[17]	
unhealthy	 diet,	 physical	 inactivity,	 and	
stressfull	conditions.[18]
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Nursing	 theories	 and	 models	 guide	 the	 clinical	 activities	
and	 researches	 of	 this	 field;	 using	 nursing	 models	 is	 one	
of	 the	 main	 and	 important	 steps	 to	 achieve	 this	 goal.[19]	
Ahmadi	 et al.	 in	 2010	 suggested	 a	 care	model	 for	 chronic	
patients	with	coronary	artery	diseases.	This	care	model	was	
composed	of	four	stages	including	orientation,	sensitization,	
control,	 and	 evaluation	 with	 a	 continuous	 and	 dynamic	
nature.[20]	 Many	 researchers	 in	 Iran	 have	 applied	 the	 care	
model	in	chronic	diseases,	such	as	myocardial	infarction,[21]	
kidney	 transplant,[22]	 diabetes,[23]	 and	 hemodialysis,[20,24]	 in	
order	 to	 prevent	 re‑hospitalization,	 reduction	 of	 signs	 and	
symptoms,	 and	 improvement	 of	 quality	 of	 life	 and	 sleep	
quality.

Community	health	nurses	were	trained	in	effective	academic	
educations	 in	 the	 field	 of	modifying	 and	 promoting	 health	
behaviors,	 which	 could	 play	 a	 role	 in	 the	 improvement	 of	
lifestyle	in	chronic	diseases	such	as	MS.	Community	health	
nurses	also	can	play	an	important	role	in	the	post‑discharge	
care,	home	care,	and	care	in	the	society	to	prevent	or	at	least	
reduce	the	secondary	complications	of	the	disease.[11,12]	The	
continuous	care	model	establishes	and	maintains	a	dynamic,	
flexible,	 and	 continuous	 communication	 between	 the	 nurse	
and	the	patient	in	order	to	improve	the	patients’	lifestyle.[21]	
This	 study	 aimed	 to	 investigate	 the	 effects	 of	 applying	 a	
continuous	care	model	on	the	lifestyle	of	patients	with	MS.	
The	 effect	 of	 continuous	 care	model	 has	 been	 investigated	
on	some	chronic	diseases,	however,	patients	suffering	from	
MS	 with	 respect	 to	 its	 characteristics,	 such	 as	 continuous	
care,	has	not	been	done	yet.	Hence,	the	question	that	arises	
is	whether	 this	model	 affects	 the	 lifestyle	 of	 these	 patients	
or	not?

Materials and Methods
This	 single	 blind,	 randomized	 clinical	 trial	 registered	 in	
the	 registry	 of	 clinical	 trials	 (IRCT	 registration	 number:	
IRCT2013021112439N1).	 Study	 conducted	 among	 72	
patients	 with	 MS	 in	 the	 Farshchian	 Educational	 Hospital,	
affiliated	 with	 Hamadan	 University	 of	 Medical	 Sciences	
and	Multiple	 Sclerosis	Association,	Hamadan,	 Iran,	 during	
July‑October	in	2013.

The	 patients	 who	 met	 the	 following	 criteria	 were	 included	
in	the	study:	(a)	20–45	years	of	age,	(b)	MS	confirmed	by	a	
neurologist,	*c)	lack	of	hearing	and	visual	problems,	(d)	lack	
of	 cardiopulmonary	 diseases,	 (e)	 lack	 of	 mental	 disorders,	
and	(f)	patients	with	EDSS	1–6	in	Expanded	Disability	Status	
Scale	 (EDSS)	 by	 a	 neurologist.	The	 patients	were	 excluded	
if	 they	had	any	 severe	diseases	 leading	 to	hospitalization	or	
if	they	were	reluctant	to	continue	their	participation.

According	 to	 the	 results	 of	 a	 previous	 study,[19]	we	 arrived	
at	a	sample	size	of	30	for	each	group	and	a	total	sample	size	
of	 60	 at	 95%	 significance	 level	 and	 80%	 statistical	 power.	
The	final	sample	size	anticipating	15%	sample	attrition	was	
a	total	of	72	(36	patients	in	each	group)	participants.

The	 eligible	 patients	 were	 randomly	 assigned	 to	 the	
intervention	 and	 control	 groups	 using	 the	 balance	 block	
randomization.	 For	 this	 purpose,	 we	 prepared	 four	 sheets	
of	 paper,	 writing	 on	 two	 sheets	 “I”	 for	 “intervention”	
and	 on	 two	 “C”	 for	 “control.”	 The	 sheets	 were	 pooled,	
placed	 in	 a	 container,	 and	 randomly	 drawn	 one	 at	 a	 time	
for	 each	 patient	 without	 replacement	 until	 all	 four	 sheets	
were	drawn.	The	four	sheets	were	then	placed	back	into	the	
container	and	this	action	was	repeated	until	the	sample	size	
was	reached.

The	trial	was	carried	out	as	single	blind	so	that	the	examiner	
who	 evaluated	 the	 lifestyle	 of	MS	 patients’	 responses	was	
not	 aware	 of	 the	 allocated	 intervention.	 Furthermore,	 the	
statistical	 analyst	was	unaware	of	 the	 trial	groups	until	 the	
data	were	analyzed	and	the	labels	were	decoded.

The	 data	 collection	 tool	 was	 a	 42‑item	 self‑reported	
questionnaire,	which	was	 developed	 by	Payamani	 et al.	 in	
2010.[25]	 The	 questionnaire’s	 validity	 was	 approved	 by	 10	
faculty	 members	 of	 the	 Hamadan	 Universities	 of	 Medical	
Sciences,	 and	 its	 reliability	was	 approved	 using	 test‑retest,	
with	 a	 Cronbach	 alpha	 of	 0.95.	 In	 the	 present	 study,	 the	
reliability	 of	 the	 questionnaire	 was	 also	 assessed	 by	
Cronbach’s	alpha	coefficient	(95%).

The	 questionnaire	 consisted	 of	 two	 sections,	 including	
demographic	 characteristics	 (13	 questions)	 and	 42	 items	 in	
Likert	 scale	 (each	 question	 ranged	 from	 1	 to	 3).	 The	 main	
questionnaire	 included	 six	 subscales;	 self‑care	 (3	 items),	
nutrition	(23	items),	physical	activity	and	exercise	(5	items),	
sleep	and	rest	patterns	(6	items),	stress	management	(4	items),	
and	 smoking	 (1	 item),	 which	 measured	 MS	 patients’	
lifestyle.	 Lifestyle	 scores	were	 interpreted	 in	 general	 and	 at	
subscales	 which	 were	 categorized	 into	 undesirable	 (<50%),	
partly	desirable	(50–75%),	and	desirable	(>75%).

Lifestyle	 of	 patients	 in	 both	 the	 control	 and	 intervention	
groups	was	assessed	by	MS	patients’	lifestyle	questionnaire	
at	 the	 baseline	 before	 delivering	 continuous	 care.	 Then,	
patients	 in	 the	 intervention	 group	 received	 continuous	
care,	according	 to	 its	 four	stages,	 including	 (1)	orientation,	
(2)	 sensitization,	 (3),	 control	 and	 (4)	 evaluation	 for	
8	 weeks.	 The	 patients	 in	 the	 control	 group	 received	 the	
routine	care	during	these	8	weeks.

Continuous	 care	 in	 the	 first	 or	 the	 orientation	 stage	
included	 a	 45–30	 minute	 session	 with	 patients	 and	 their	
family	 members	 to	 explain	 the	 problems	 and	 motivating	
them	 to	 learn	 to	 express	 their	 expectations.	 Moreover,	
the	 necessity	 of	 a	 sustained	 and	 continuous	 relationship	
during	 the	 study	 period	 was	 emphasized.	 In	 the	 second	
or	 the	 sensitization	 stage,	 the	 patients	 underwent	 eight	
training	 sessions	 (30–45	 minutes	 in	 three	 groups	 of	
12	 patients	 and	 one	 of	 their	 family	 members).	 Training	
sessions	 focused	 on	 the	 disease,	 complications,	 related	
limitations,	 healthy	 lifestyle,	 and	 necessity	 of	 family	
members’	 involvement	 in	 continuous	 care,	 encouraging,	
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and	instructing	them	to	participate	in	lifestyle	changes	for	
4	weeks.

In	 the	 third	 or	 the	 control	 stage,	 we	 assessed	 the	 patients’	
lifestyle	 by	 questionnaire	 at	 first	 and	 then	we	 followed‑up	
the	 continuous	 care	 for	 4	 weeks.	 Control	 stage	 was	
conducted	 according	 to	 the	 patients’	 needs	 and	 conditions	
through	face‑to‑face	interviews	or	telephone	counseling	and	
education	weekly.	 In	 the	 fourth	or	 the	evaluation	stage,	we	
evaluated	 the	 process	 of	 continuous	 care	 and	 the	 patients’	
lifestyle	 by	 filling	 the	MS	 patients’	 lifestyle	 questionnaire.	
In	the	control	group,	the	patients’	lifestyle	was	evaluated	at	
the	baseline,	after	4	weeks,	and	after	8	weeks	as	well	using	
MS	patients’	lifestyle	questionnaire.

All	 the	 statistical	 analyses	 were	 performed	 at	 the	 0.05	
confidence	 level	 using	 the	 Statistical	 Package	 for	 the	
Social	 Sciences	 version	 (SPSS	 Inc,	 Chicago,	 IL,	 USA)	
(version	 16).	The	 relationships	 between	 the	 dependent	 and	
independent	 variables	 were	 investigated	 using	 paired	 and	
independent t‑tests,	 repeated	measures	 analysis	 of	 variance	
(ANOVA)	 for	 continuous	 variables,	 and	 Chi‑square	 tests	
for	categorical	variables.

Ethical considerations

All	 patients	 participated	 voluntarily	 in	 the	 study	 and	
signed	 an	 informed	 consent.	 The	 entire	 study	 process	
was	 approved	 by	 the	 Research	 Ethics	 Committee	 of	 the	
Hamadan	 University	 of	 Medical	 Sciences	 (approval	 no:	
p/16/35/9/49).	

Results
Of	the	157	patients	identified,	54	were	ineligible,	26	declined	
to	 participate,	 and	 5	 had	 other	 reasons.	 The	 randomization	
was	based	on	the	remaining	72	patients,	of	whom	36	patients	
were	 allocated	 to	 the	 intervention	 and	 36	 to	 the	 control	
group.	Two	patients	declined	follow‑up	[Figure	1].	Thus,	the	
analysis	was	based	on	data	from	70	patients.

The	 detailed	 demographic	 information	 of	 the	 72	 patients	
is	 shown	 in	 Table	 1.	 The	 analysis	 was	 based	 on	 data	
from	 72	 patients,	 including	 36	 in	 the	 intervention	 and	 36	
in	 the	 control	 group	 (male:female	 ratio	 was	 12/24	 and	
14/22	 in	 the	 intervention	 and	 control	 groups,	 respectively; 
P =	0.736).	According	 to	 the	 results	presented	 in	 the	 table,	
there	was	no	statistically	significant	difference	between	 the	
intervention	 and	 control	 groups	 regarding	 the	 individual	
characteristics	that	might	have	an	effect	on	continuous	care.	
The	results	of	 this	study	showed	that	both	 the	groups	were	
similar	 regarding	 the	 variables	 of	 gender,	 marital	 status,	
age,	education	level,	occupation	status,	type	of	disease,	and	
financial	support	(P	>	0.05).

The	 mean	 of	 lifestyle	 scores	 increased	 from	 72.94	 (5.91)	
before	 continuous	 care	 to	 101.30	 (5.24)	 1	 month,	 and	
to	 103.16	 (3.64)	 2	 months	 after	 continuous	 care	 in	 the	
intervention	 group.	 Whereas	 the	 mean	 of	 lifestyle	 scores	
were	 almost	 unchanged	 72.94	 (6.82)	 before	 routine	 care	
to	 72.88	 (6.91)	 1	 month,	 and	 72.94	 (6.90)	 2	 months	 after	
routine	care	in	the	control	group.

Assessed for eligibility
(n = 157)

Excluded (n = 85)
• Not meeting inclusion criteria (n = 54)
• Declined to participate (n = 26)
• Other reasons (n = 5)

Randomized
(n = 72) Allocation

Allocated to Intervention (n = 36)
Allocation

Allocated to Control (n = 36)

Lost to follow- up (discharged)
(n = 0)

Follow-Up

Lost to follow- up (discharged)
(n = 0)

Follow-Up

Lost to follow- up (n = 1)
Discontinued intervention

(Worsening of conditions) (n = 1)

Lost to follow- up (n = 1)
Discontinued intervention

(Lack of cooperation) (n = 1)

Analysed (n = 35)
• Excluded from analysis (n = 0)

Analysis

Analysed (n = 35)
• Excluded from analysis (n = 0)

Figure 1: Trial profile
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The	 mean	 level	 of	 lifestyle	 increased	 significantly	 in	 the	
intervention	 group	 compared	 to	 the	 control	 group.	 There	
was	 no	 significant	 difference	 between	 the	 mean	 of	 the	
total	 lifestyle	 score	 before	 continuous	 and	 routine	 care	 in	
intervention	 and	 control	 groups	 (P	 =	 0.99).	 There	 was	 a	
significant	 difference	 between	 the	 mean	 of	 total	 lifestyle	
score	1	month	 (P	=	0.001)	and	2	months	 (P	=	0.001)	after	
continuous	 care	 in	 the	 intervention	 group	 and	 the	 control	
group.	 The	 intervention	 group	 improved	 significantly	

in	 terms	 of	 lifestyle.	 However,	 in	 the	 control	 group,	 the	
changes	 in	 the	 mean	 score	 remained	 stable	 over	 1	 and	
2	months,	and	these	changes,	based	on	independent	sample	
t‑test,	were	not	significant.

Moreover,	 statistical	 test	 of	 repeated‑measures	 ANOVA	
showed	 the	 mean	 scores	 and	 standard	 deviations	 (SDs)	 for	
the	 intervention	 and	 control	 groups	 at	 the	 baseline	 and	 1	 and	
2	months	 after	 continuous	 care,	 and	 the	 results	 are	 shown	 in	

Table 1: Characteristics of the study population
Variables Control group Intervention group P

Number(Percent) Number(Percent)
Gender
Male 14	(38.89) 12	(33.33) 0.736
Female 22	(61.11) 24	(66.67)

Marital	status
Single 12	(33.33) 14	(38.89) 0.62
Married 24	(66.77) 22	(61.11)

Age	group	(year)
20‑29 6	(16.67) 8	(22.22)
30‑39 17	(47.22) 17	(47.22) 0.80
40‑45 13	(36.11) 11	(30.56)

Educational	level
Primary	and	intermediate	school 3	(8.33) 2	(5.55)
High	school 17	(47.22) 19	(52.78) 0.744
University 16	(44.45) 15	(41.67)

Occupational	status
Working 25	(69.44) 27	(75.00) 0.82
Unemployed 11	(30.56) 9	(25.00)

Type	of	disease
Relapsing‑Remitting 26	(72.22) 28	(77.78) 0.80
Secondary	Progressive 10	(27.78) 8	(22.22)

Financial	support
Family 31	(86.11) 27	(75.00)
Relatives 2	(5.56) 4	(11.11) 0.55
Multiple	Sclerosis	Association 3	(8.33) 4	(11.11)
Others 0	(0.00) 1	(2.78)

Table 2: Mean score (standard deviation) of dimensions of lifestyle at baseline and 1 and 2 months after continuous 
care in intervention and control groups

Lifestyle and its dimensions Time
Group

Mean score (standard deviation) P
Baseline (T1) One month after (T2) Two months after (T3)

Self‑care Control 2.41	(0.60) 2.42	(0.60) 2.42	(0.60) 0.211
Intervention 2.44	(0.69) 4.11	(0.39) 4.13	(0.54) 0.001

Diet Control 42.61	(3.23) 42.62	(3.29) 42.65	(3.30) 0.569
Intervention 42.02	(3.47) 59.16	(3.21) 60.13	(1.22) 0.001

Physical	activity Control 4.11	(2.69) 4.11	(2.74) 4.14	(2.76) 0.324
Intervention 4.22	(2.82) 7.47	(1.81) 7.83	(1.93) 0.001

Pattern	of	sleep Control 12.83	(2.04) 12.77	(2.11) 12.77	(2.11) 0.327
Intervention 12.94	(1.85) 16.94	(1.72) 17.27	(1.40) 0.001

Coping	with	stress Control 9.22	(1.39) 9.20	(1.36) 9.20	(1.36) 0.325
Intervention 9.55	(1.27) 11.69	(0.52) 11.83	(0.44) 0.001

Lifestyle Control 72.94	(6.82) 72.88	(6.91) 72.94	(6.90) 0.402
Intervention 72.94	(5.91) 101.30	(5.24) 103.16	(3.64) 0.001
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Table	 2.	The	 intervention	 group	 improved	 significantly	 on	 all	
related	dimensions	of	lifestyle	(self‑care,	diet,	physical	activity,	
pattern	 of	 sleep	 and	 coping	 with	 stress)	 as	 well	 as	 the	 total	
lifestyle	 score	 at	 1	 (P	 =	 0.001)	 month	 after	 continuous	 care.	
However,	 in	 the	control	group,	 the	changes	 in	 the	mean	score	
remained	 stable	 over	 1	month	 compared	 to	 the	 baseline.	This	
condition	 for	 the	 control	 group	 remained	 the	 same	 2	months	
later,	however,	in	the	intervention	group,	mean	scores	compare	
with	 baseline	 and	 1	 month	 after	 continuous	 care	 improved	
significantly,	 with	 the	 increase	 from	 the	 first	 to	 the	 second	
month	being	less	than	the	first	month	compared	to	the	baseline.

The	 results	 of	 repeated‑measures	 ANOVA	 indicated	 that	
the	 mean	 score	 of	 lifestyle	 on	 all	 its	 dimensions	 did	 not	
follow	 a	 similar	 trend	 in	 the	 intervention	 and	 the	 control	
group	 over	 time	 and,	 noting	 the	 aforementioned	 mean	
scores,	 the	 patients	 in	 the	 intervention	 group	 improved	
over	 time,	confirming	the	significant	difference	between	the	
intervention	and	the	control	group	during	the	implementation	
of	 the	 intervention.	Therefore,	 the	 intervention	was,	 indeed,	
influential	in	the	intervention	group	[Table	2].

Discussion
The	 results	 revealed	 that	 there	 was	 a	 significant	 difference	
between	 the	 mean	 lifestyle	 scores	 in	 the	 intervention	 and	
the	control	groups;	 the	 results	of	 the	present	study	 indicated	
that	 the	 continuous	 care	 model	 could	 efficiently	 improve	
the	 patients’	 lifestyle	 in	 the	 intervention	 group.	 Because	
all	 domains	 of	 lifestyle	 were	 considered	 in	 this	 model	 and	
sensitization	was	repeated	during	the	study	period	and	family	
members	were	 involved	 in	 the	 entire	 program,	 the	 patients’	
lifestyle	 remarkably	 improved	 in	 all	 domains.	 This	 result	
was	consistent	with	that	of	the	study	conducted	by	Molazem	
et al.	 that	 showed	 the	 effect	 of	 continuous	 care	 model	 on	
the	lifestyle	of	patients	with	myocardial	infarction.[21]	In	their	
study,	 Ennis	 et al.	 showed	 that	 health	 promotion	 education	
program	for	patients	suffering	from	MS	produced	changes	in	
health‑promotion	behaviors.[26]	Moreover,	Chahkhoie	et al.	in	
their	study	showed	that,	in	all	dimensions	of	lifestyle,	except	
sleep,	there	was	a	significant	difference.[8]

Various	 studies	 have	 investigated	 the	 effect	 of	 continuous	
care	on	the	lifestyle	of	the	patients	and	have	concluded	that	
continuous	 care	 can	 improve	 patients’	 lifestyle	 and	 reduce	
the	jeopardy	of	the	disease.[27,28]

The	 score	 of	 self‑care	 domain	 was	 significantly	 different	
between	the	intervention	and	control	groups.	This	indicates	
the	effect	of	continuous	care	model	on	self‑care	 in	patients	
with	 MS.	 This	 finding	 is	 consistent	 with	 the	 results	 of	
Chahkhoie	 et al.[8]	 Hemmati	 and	 Raiesi	 showed	 that	
implementing	 the	 self‑management	 program	 along	 with	
regular	 follow‑up	 increased	 the	 perception	 of	 self‑efficacy	
in	patients	with	MS.[9]

The	score	of	sleep	and	rest	domain	was	significantly	different	
between	 the	 intervention	 and	 control	 groups.	 This	 indicates	

the	 effect	 of	 continuous	 care	model	 on	 the	 quality	 of	 sleep	
in	patients	with	MS.	Consistent	with	our	 results,	Khosravan	
et al.	and	Sadeghi	et al.	 reported	 that	continuous	care	could	
efficiently	 improve	 the	 quality	 of	 life	 and	 sleep	 status	 in	
patients	 with	 hemodialysis	 and	 diabetes;[23,24]	 in	 contrast,	
Chahkhoie	 et al.	 reported	 that	 collaborative	 care	 had	 no	
effect	 on	 sleep	 status	 of	 MS	 patients.[8]	 The	 discrepancy	
between	 the	 results	 of	 these	 studies	 may	 be	 due	 to	 the	
differences	in	the	period	of	follow‑up	and	the	care	model.

Evidence	 has	 shown	 that	 stress	 is	 common	 among	
patients	with	MS	and	can	exacerbate	 the	disease	 signs	and	
symptoms.	We	noted	 that	 continuous	 care	 could	 efficiently	
help	patients	with	MS	in	coping	with	stress	as	a	component	
of	 lifestyle.	 Ebadifar	 et al.	 performed	 an	 educational	
program	 based	 on	 stress	 management	 using	 BASNEF	
model,	 and	 reported	 that	 the	 improvement	 of	 behavior	 in	
patients	with	MS	 could	 effectively	 help	 them	 in	managing	
stressful	conditions.[29]

MS	progressively	leads	to	physical	disability.	Motor	disability	
(e.g.,	impaired	walking)	is	one	of	the	most	common	features	
of	MS	that	changes	patients’	lifestyle	depending	on	the	stage	
of	 the	 disease.	 Sports	 and	 physical	 activities	 can	 promote	
health,	 reduce	 motor	 disability,	 and	 reduce	 stress	 and	
anxiety.[30]	 In	 this	 study,	 we	 trained	 patients	 how	 to	 engage	
in	 physical	 activities.	 Nancy	 et al.	 revealed	 that	 sport	 and	
physical	 activity	 can	 modify	 the	MS‑related	 outcomes,	 and	
suggested	 that	 physical	 activity,	 regardless	 of	 its	 intensity	
and	duration,	should	be	considered	as	a	part	of	the	treatment	
process	in	order	to	improve	the	patients’	lifestyle	and	reduce	
their	 disabilities.[31]	 Erin	 et al.	 performed	 a	 meta‑analysis	
to	 assess	 the	 enabling	 effect	 of	 physical	 activities	 on	motor	
function	 in	 patients	 with	 MS.	 They	 indicated	 that	 physical	
activity	can	 improve	 impairment	of	walking.[32]	The	findings	
of	Chahkhoie	et al.	are	consistent	with	our	results.[8]

A	 healthy	 diet	 can	 promote	 health	 conditions	 of	 patients	
with	MS.	Pozuelo‑Moyano	et al.	 evaluated	 the	 role	of	diet	
in	the	clinical	condition	of	patients	with	MS,	and	concluded	
that	 the	 severity	of	 signs	and	symptoms	of	 the	disease	and	
its	 recurrent	 attacks	 are	 associated	with	 the	 type	of	 diet.[33]	
Ghavami	 et al.	 investigated	 the	 effect	 of	 continuous	 care	
model	 on	 the	 amount	 of	 blood	 sugar	 in	 diabetic	 patients,	
and	concluded	that	implementing	this	model	can	effectively	
reduce	blood	sugar	in	diabetic	patients.[34]

There	 is	 a	 sufficient	 evidence	 that	 shows	 implementing	
continuous	 care	 model	 can	 have	 a	 significant	 effect	 on	
various	domains	of	lifestyle	in	patients	with	MS.	Therefore,	
a	training	course	at	discharge	is	suggested	for	patients	with	
MS	 in	 order	 to	 improve	 their	 knowledge	 regarding	 the	
disease	 and	 to	 increase	 their	 self‑efficacy	 to	 overcome	 the	
disease	 related	 limitations	 in	 daily	 activities	 and	 to	 reduce	
treatment	costs.

The	 main	 limitation	 of	 the	 present	 study	 was	 that	 the	
blinding	of	 the	 intervention	 to	 the	patients	was	 impossible.	
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This	might	raise	the	possibility	of	information	bias.	Another	
limitation	 of	 this	 study	 is	 its	 short	 follow‑up	 phase	 due	 to	
the	limitation	of	research	time.

Conclusion
With	 regard	 to	 the	 chronic	 nature	 of	MS	 and	 the	 fact	 that	
the	 present	 programs	 fall	 short	 of	 completely	 controlling	
the	 side	 effects	 and	 the	 various	 difficulties	 following	 this	
disease,	 the	 existence	 of	 a	 continuous	 care	 method	 that	
can	 affect	 the	 patients’	 lifestyle	 seems	 quite	 inevitable.	
The	 results	 of	 the	 present	 study	 indicated	 that	 the	
implementation	 of	 the	 continuous	 care	model	 can	 improve	
the	 lifestyle	 in	 patients	 with	 MS	 with	 no	 additional	
cost.	 Therefore,	 training	 the	 patients	 with	 this	 model	 is	
suggested.

Acknowledgement

This	article	is	part	of	the	MSc	thesis	in	Nursing	Education,	
approved	 by	 the	 Vice‑chancellor	 of	 Research	 and	
Technology,	 Hamadan	 University	 of	 Medical	 Sciences.	
We	 would	 like	 to	 gratefully	 thank	 the	 staff	 of	 Farshchian	
Hospital	 and	 the	 Multiple	 Sclerosis	 Association	 for	 their	
collaboration	with	this	work.	We	also	thank	the	patients	for	
participating	in	this	study.

Financial support and sponsorship

This	article	is	part	of	the	MSc	thesis	in	Nursing	Education,	
approved	 by	 the	 Vice‑chancellor	 of	 research	 and	
Technology,	Hamadan	University	of	Medical	Sciences.	(No.	
D/P/16/35/1/220).

Conflicts of interest

There	are	no	conflicts	of	interest

References
1.	 Akhtar	 N,	 Elsetouhy	 A,	 Deleu	 D,	 Kamran	 S,	 AlHail	 H,	

Elalamy	O,	et al.	Newly	diagnosed	multiple	 sclerosis	 in	 state	of	
Qatar.	Clin	Neurol	Neurosurg	2013;115:1333‑7.

2.	 Eftekharian	 MM,	 Mousavi	 M,	 Hormoz	 MB,	 Roshanaei	 G,	
Mazdeh	 M.	 Multiple	 sclerosis	 and	 immunological‑related	 risk	
factors:	 Results	 from	 a	 case‑control	 study.	 Hum	 Antibodies	
2014;23:31‑6.

3.	 Ojeda	 E,	 Diaz‑Cortes	 D,	 Rosales	 D,	 Duarte‑Rey	 C,	
Anaya	 JM,	 Rojas‑Villarraga	A.	 Prevalence	 and	 clinical	 features	
of	 multiple	 sclerosis	 in	 Latin	 America.	 Clin	 Neurol	 Neurosurg	
2013;115:381‑7.

4.	 Capkun	 G,	 Dahlke	 F,	 Lahoz	 R,	 Nordstrom	 B,	 Tilson	 HH,	
Cutter	 G,	 et al.	 Mortality	 and	 comorbidities	 in	 patients	 with	
multiple	 sclerosis	 compared	 with	 a	 population	 without	 multiple	
sclerosis:	 An	 observational	 study	 using	 the	 US	 Department	 of	
Defense	administrative	claims	database.	Mult	Scler	Relat	Disord	
2015;4:546‑54.

5.	 Alroughani	 R,	Akhtar	 S,	Ahmed	 SF,	 Behbehani	 R,	Al‑Abkal	 J,	
Al‑Hashel	J.	Incidence	and	prevalence	of	pediatric	onset	multiple	
sclerosis	in	Kuwait:	1994‑2013.	J	Neurol	Sci	2015;353:107‑10.

6.	 Etemadifar	M,	Izadi	S,	Nikseresht	A,	Sharifian	M,	Sahraian	MA,	
Nasr	Z.	Estimated	prevalence	and	incidence	of	multiple	sclerosis	
in	Iran.	Eur	Neurol	2014;72:370‑4.

7.	 Tolou‑Ghamari	Z.	A	review	of	geoepidemiological	differences	of	
multiple	 sclerosis	 in	 Iran	 and	 other	 middle	 east	 countries.	Arch	
Neurosci	2015;2:e22028.

8.	 Chahkhoie	 Mehdi	 Abad	 M,	 Shariati	 A,	 MajdiNasab	 N,	
Asadizaker	 M,	 Latifi	 M,	 Chahkhoie	 Mehdi	 Abad	 F,	 et al.	
Collaborative	 care	 model	 effect	 on	 multiple	 sclerosis	 (ms)	
patients’	lifestyle.	Jundishapur	J	Chronic	Dis	Care	2013;2:47‑56.

9.	 Hemmati	Maslakpak	M,	 Raiesi	 Z.	 Effect	 of	 a	 self‑management	
and	 follow‑up	program	on	self‑efficacy	 in	patients	with	multiple	
sclerosis:	 A	 randomized	 clinical	 trial.	 Nurs	 Midwifery	 Stud	
2014;3:1‑7.

10.	 Etemadifar	 M,	 Sajjadi	 S,	 Nasr	 Z,	 Firoozeei	 TS,	 Abtahi	 SH,	
Akbari	 M,	 et al.	 Epidemiology	 of	 multiple	 sclerosis	 in	 Iran:	
A	systematic	review.	Eur	Neurol	2013;70:356‑63.

11.	 Khodaveisi	 M,	 Ashtarani	 F,	 Mohammadi	 N,	 Beikmoradi	 A,	
Mahjub	H,	Mazdeh	M.	The	effect	of	 continuous	 care	on	quality	
of	 life	 in	 multiple	 sclerosis	 patients.	 Scientific	 Journal	 of	
Hamadan	Nursing	&	Midwifery	Faculty	2014;22:64‑73

12.	 Khodaveisi	M,	Rahmati	M,	Falahinia	GH,	Karami	M.	The	effects	
of	 applying	 orem’s	 self‑care	 model	 on	 mental	 aspect	 of	 quality	
of	 life	 in	 patients	 with	 multiple	 sclerosis.	 Scientific	 Journal	 of	
Hamadan	Nursing	&	Midwifery	Faculty	2015;23:42‑51.

13.	 Hedstrom	AK,	Olsson	T,	Alfredsson	L.	The	 role	of	 environment	
and	 lifestyle	 in	 determining	 the	 risk	 of	 multiple	 sclerosis.	 Curr	
Top	Behav	Neurosci	2015;26:87‑104.

14.	 Taylor	 KL,	 Hadgkiss	 EJ,	 Jelinek	 GA,	Weiland	 TJ,	 Pereira	 NG,	
Marck	CH,	et al.	Lifestyle	factors,	demographics	and	medications	
associated	 with	 depression	 risk	 in	 an	 international	 sample	 of	
people	with	multiple	sclerosis.	BMC	Psychiatry	2014;14:327.

15.	 Mozaffarian	D,	Hao	T,	Rimm	EB,	Willett	WC,	Hu	FB.	Changes	
in	 diet	 and	 lifestyle	 and	 long‑term	 weight	 gain	 in	 women	 and	
men.	N	Eng	J	Med	2011;364:2392‑404.

16.	 Pilutti	 LA,	 Dlugonski	 D,	 Sandroff	 BM,	 Klaren	 RE,	 Motl	
RW.	 Internet‑delivered	 lifestyle	 physical	 activity	 intervention	
improves	 body	 composition	 in	 multiple	 sclerosis:	 Preliminary	
evidence	 from	 a	 randomized	 controlled	 trial.	 Arch	 Phys	 Med	
Rehabil	2014;95:1283‑8.

17.	 Glanz	 BI,	 Dégano	 IR,	 Rintell	 DJ,	 Chitnis	 T,	 Weiner	 HL,	
Healy	 BC.	 Work	 productivity	 in	 relapsing	 multiple	 sclerosis:	
Associations	 with	 disability,	 depression,	 fatigue,	 anxiety,	
cognition,	 and	 health‑related	 quality	 of	 life.	 Value	 Health	
2012;15:1029‑35.

18.	 Li	 C,	 Ford	 ES,	 Mokdad	 AH,	 Jiles	 R,	 Giles	 WH.	 Clustering	
of	 multiple	 healthy	 lifestyle	 habits	 and	 health‑related	 quality	
of	 life	 among	 U.S.	 adults	 with	 diabetes.	 Diabetes	 Care	
2007;30:1770‑6.

19.	 Sadeghi	 Sherme	 M,	 Razmjuee	 N,	 ebadi	 A,	 Najafi	 Mehri	 S,	
Mohsen	Asadi‑Lari,	Bozorgzad	P.	Effect	 of	 applying	 continuous	
care	 model	 on	 quality	 of	 life	 of	 patients	 after	 coronary	 artery	
bypass	graft.	Iran	J	Crit	Care	Nurs	2009;2:1‑6.

20.	 Rahimi	 A,	 Ahmadi	 F,	 Gholyaf	 M.	 The	 effects	 of	 continuous	
care	 model	 on	 depression,	 anxiety,	 and	 stress	 in	 patients	 on	
hemodialysis.	Nephrol	Nurs	J	2008;35:39‑43.

21.	 Molazem	Z,	Rezaei	 S,	Mohebbi	Z,	Ostovan	MA,	Keshavarzi	 S.	
Effect	 of	 continuous	 care	 model	 on	 lifestyle	 of	 patients	 with	
myocardial	infarction.	ARYA	Atheroscler	2013;9:186‑91.

22.	 Raiesifar	 A,	 Tayebi	 A,	 Najafi	 Mehrii	 S,	 Ebadi	 A,	 Einollahi	 B,	
Tabibi	 H,	 et al.	 Effect	 of	 applying	 continuous	 care	 model	 on	
quality	 of	 life	 among	 kidney	 transplant	 patients:	A	 randomized	
clinical	trial.	Iran	J	Kidney	Dis	2014;8:139‑44.

23.	 Khosravan	 S,	Alami	A,	Golchin	 Rahni	 S.	 Effects	 of	 continuous	
care	 model	 based	 non‑pharmacological	 intervention	 on	 sleep	
quality	 in	 patients	 with	 type	 2	 diabetes	 mellitus:	A	 randomized	



Khodaveisi, et al.: The effect of continuous care on the lifestyle of patients with multiple sclerosis

231 Iranian Journal of Nursing and Midwifery Research ¦ Volume 22 ¦ Issue 3 ¦ May-June 2017

controlled	clinical	 trial.	 Int	J	Community	Based	Nurs	Midwifery	
2015;3:96‑104.

24.	 Sadeghi	 H,	 Azizzadeh	 Foruzi	 M,	 Haghdoost	 AA,	
Mohammad	Alizade	 S.	 Effect	 of	 implementing	 continuous	 care	
model	on	sleep	quality	of	hemodialysis	patients.	Iran	J	Crit	Care	
Nurs	2010;3:5‑6.

25.	 Payamani	 F,	 Nazari	 A,	 Noktedan	 H,	 Mehran	 A,	 Sahraeian	
MAY.	 Investigation	 of	 lifestyle	 in	 patients	 with	 multiple	
sclerosis	 have	 referred	 to	 the	 MS	 board	 in	 Tehran.	 YAFTEH.	
2012;13:31‑8.

26.	 Ennis	M,	Thain	J,	Boggild	M,	Baker	GA,	Young	CA.	A	randomized	
controlled	 trial	 of	 a	 health	 promotion	 education	 programme	 for	
people	with	multiple	sclerosis.	Clin	Rehabil	2006;20:783‑92.

27.	 Kang	 JY,	 Cho	 SW,	 Sung	 SH,	 Park	 YK,	 Paek	 YM,	 Choi	 TI.	
Effect	of	a	continuous	diabetes	 lifestyle	 intervention	program	on	
male	workers	in	Korea.	Diabetes	Res	Clin	Pract	2010;90:26‑33.

28.	 Nasrabadi	 T,	 Goodarzi	 Zadeh	 N,	 Shahrjerdi	 A,	 Hamta	 A.	
The	 effect	 of	 education	 on	 life	 style	 among	 patients	 suffering	
from	 ischemic	 heart	 disease.	 J	 Mazandaran	 Univ	 Med	 Sci	
2010;20:72‑9.

29.	 Ebadi	 fard	 Azar	 F,	 Solhi	 M,	 Goldoost	 F.	 The	 effect	 of	 stress	
management	 education	 based	 on	 BASNEF	 model	 to	 promote	
behaviors	of	patients	with	multiple	sclerosis	disease.	Hormozgan	
Med	J	2012;16:332‑5.

30.	 Motl	 RW,	 McAuley	 E,	 Wynn	 D,	 Vollmer	 T.	 Lifestyle	 physical	
activity	and	walking	impairment	over	time	in	relapsing‑remitting	
multiple	 sclerosis:	 Results	 from	 a	 panel	 study.	Am	 J	 Phys	Med	
Rehabil	2011;90:372‑9.

31.	 Mayo	 NE,	 Bayley	 M,	 Duquette	 P,	 Lapierre	 Y,	 Anderson	 R,	
Bartlett	 S.	 The	 role	 of	 exercise	 in	 modifying	 outcomes	 for	
people	with	multiple	 sclerosis:	A	 randomized	 trial.	BMC	Neurol	
2013;13:1‑11.

32.	 Erin	 M,	 Snook,	 Robert	 W,	 Motl.	 Effect	 of	 exercise	 training	
on	 walking	 mobility	 in	 multiple	 sclerosis:	 A	 meta‑analysis.	
Neurorehabil	Neural	Repair	2009;23:108‑16.

33.	 Pozuelo‑Moyano	 B,	 Benito‑Leon	 J.	 Diet	 and	multiple	 sclerosis.	
Rev	Neurol	2014;58:455‑64.

34.	 Ghavami	H,	Ahmadi	F,	Entezami	H,	Meamarian	R.	The	effect	of	
continuous	care	model	on	diabetic	patients	blood	pressure.	Iran	J	
Med	Educ	2006;6:87‑94.


