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Abstract
Objectives: Multiple sclerosis (MS) is a chronic and progressive disease that causes 
stress	due	to	its	unpredictability	and	lack	of	definitive	treatments.	This	study	examined	
the effects of an educational program using a transactional model to help women with 
MS cope with their disease.
Materials and Methods:	In	a	randomized	clinical	trial,	80	female	patients	from	the	MS	
Society	of	Iran	were	randomized	to	the	intervention	(n = 40) or a control group (n = 40). 
Outcomes	were	assessed	using	Cohen’s	Perceived	Stress	Scale	(PSS)	and	the	Jalowiec	
Coping	Scale	(JCS),	which	were	completed	by	both	groups	at	baseline,	1	month,	and	
3	months	after	the	intervention.	The	intervention	consisted	of	six	educational	sessions	
administered	over	2	months	based	on	a	transactional	model.	The	data	were	analyzed	
using	repeated	measures	ANOVA.
Results:	 Average	 PSS	 scores	 decreased	 significantly	 over	 time	 in	 the	 intervention	
group,	while	increasing	in	the	control	group.	Between-	group	differences	were	signifi-
cant	at	both	1-	month	and	3-	month	follow-	up	(p	<	.001).	Both	problem-	focused	and	
emotion-	focused	coping	styles	improved	over	time	in	use	and	effectiveness	in	the	in-
tervention	group,	whereas	little	or	no	change	occurred	in	these	coping	behaviors	in	
the control group.
Conclusion:	The	transactional	model-	based	education	program	tested	here	was	suc-
cessful in reducing stress levels and increasing healthy coping styles in women with 
MS.	If	these	findings	are	replicated	in	future	studies,	widespread	adoption	of	this	pro-
gram may help women with MS cope more successfully with their disease.
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1  | INTRODUCTION

Multiple	sclerosis	(MS)	is	a	chronic	neurological	disease	characterized	
by	many	distressing	clinical	symptoms,	such	as	sensorimotor	deficits,	
ataxia,	neuropsychiatric	disorders,	fatigue,	and	dysphagia	(Bergamaschi	
et	al.,	2009;	Solaro	et	al.,	2013).	A	wide	range	of	complications	may	

also	 be	 observed	 including	 uncoordinated	movement,	 dizziness,	 in-
creased	heart	rate	and	blood	pressure,	incontinence,	and	pain.	MS	is	
among the most common neurological diseases in humans and the 
most	common	debilitating	disease	in	young	adults	(Cook,	2006).	The	
disease has several debilitating effects during the early stages such 
as	 fatigue	 and	 cognitive	 impairment;	 however,	 after	 20	years,	more	
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than 60% of affected individuals will not be able to walk without assis-
tance.	This	condition	can	cause	serious	problems	for	patients,	family	
members,	and	friendship	networks,	and	is	extremely	costly	for	society	
unless	managed	 properly	 (Rodriguez,	 2008).	 The	 number	 of	 people	
with MS increased from 2.1 million in 2008 to more than 2.3 million 
worldwide	in	2016	(Browne	et	al.,	2014;	National	MS	Society,	2016).	
Three	to	seven	individuals	per	100,000	are	diagnosed	every	year	with	
MS	 (Thompson	et	al.,	2008).	Over	500,000	Americans	 live	with	 this	
disease	 and	 8,000	 new	 cases	 are	 added	 every	 year	 (Noonan	 et	al.,	
2010).	In	developing	countries	such	as	Iran,	the	disease	has	become	
epidemic in nature with a prevalence rate of between 5 and 80 per 
100,000	per	year	 (Eskandarieh,	Heydarpour,	&	Sahraian,	2015).	 In	a	
recent	study,	the	annual	 incidence	of	MS	in	Iran	was	reported	to	be	
5.9	 per	 100,000	 people	 and	 the	 point	 prevalence	 in	 the	 Fars	 prov-
ince	of	 Iran	was	 estimated	 to	 be	72	per	 100,000	 (Etemadifar	 et	al.,	
2014;	Izadi,	Nikseresht,	Poursadeghfard,	Borhanihaghighi,	&	Heydari,	
2015).	The	prevalence	of	the	disease	may	be	affected	by	gender,	being	
more	prevalent	in	women	than	in	men	(Harbo,	Gold,	&	Tintore,	2013).	
Consequently,	women	are	at	higher	 risk	of	morbidity	and	should	be	
considered a vulnerable population in whom the development of ef-
fective interventions is a high priority.

According	 to	 recent	 reports	 from	 the	 American	 Academy	 of	
Neurology,	 life	stressors	are	important	etiological	factors	for	MS	ex-
acerbations.	Not	only	are	the	symptoms	of	the	disease	worsened	by	
stress,	but	more	energy	is	needed	to	think	about	and	solve	problems	
during	stressful	events	 (AAN,	2016).	The	subsequent	 loss	of	energy	
leads	to	fatigue	and	impairments	 in	daily	functioning,	and	ultimately	
adversely	 affects	 quality	 of	 life	 (QOL).	Many	 studies	 show	 the	neg-
ative	 impact	 of	 stress	 on	 health	 status	 and	QOL,	 and	 these	 effects	
are	greater	 in	MS	patients	than	 in	healthy	populations	 (Gruenewald,	
Higginson,	 Vivat,	 Edmonds,	 &	 Burman,	 2004;	 Morales-	Gonzales,	
Benito-	Leon,	Rivera-	Navarro,	Mitchell,	&	Grp,	2004).	Physical	disabil-
ities	such	as	visual	impairment,	difficulty	with	mobility,	and	emotional	
disorders such as depression may intensify when MS patients have 
difficulty	adjusting	to	their	disease	(Minden	et	al.,	2013).

Given	that	MS	is	a	degenerative	and	progressive	disorder	that	di-
minishes ability to perform activities of daily living and has negative 
socioeconomic	and	emotional	effects	on	the	individual,	family	mem-
bers,	 and	society,	medical	 therapy	alone	has	proven	 insufficient,	 re-
quiring	psychosocial	approaches	to	help	overcome	problems	caused	
by	this	disease	(Simpson,	McLean,	Guthrie,	Mair,	&	Mercer,	2014).	MS	
patients	need	to	acquire	greater	knowledge	and	skills,	 improve	their	
attitudes,	and	gain	access	to	adequate	resources	for	better	coping	and	
adaptation	(Nowaczyk	&	Cierpialkowska,	2016).	New	healthy	coping	
behaviors	 that	 improve	 self-	care	 and	 self-	sufficiency	may	be	 taught	
through	 education	 programs	 (Kopke	 et	al.,	 2012).	 Patient	 education	
has	now	become	a	major	part	of	healthcare	personnel’s	job	duties,	and	
involves the communication of information on healthy lifestyles and 
instructions	on	self-	care	(Potter	&	Perry,	2007).

Successful coping with a serious disease like MS needs to be un-
derstood	in	terms	of	an	all-	encompassing	underlying	theory.	There	are	
many theories that serve to guide how a person copes with a stressor. 
Coping	 simply	 refers	 to	 the	effort	 that	one	exercises	 to	diminish	or	

tolerate	 the	 negative	 effects	 of	 a	 stressful	 experience	 (Folkman	 &	
Lazarus,	1980).	Coping	methods	may	be	classified	in	two	general	cat-
egories:	trait-	oriented	vs.	state-	oriented	and	macroanalytic	vs.	micro-
analytic	 types.	 Trait-	oriented	 strategies	 focus	 on	 identifying	 people	
who	do	not	have	enough	 resources	 for	coping,	while	 state-	oriented	
strategies	are	 those	 that	emphasize	 the	 results	of	coping	 in	 term	of	
efficiency,	performance,	or	benefit	 to	mental	health.	 In	a	same	way,	
the microanalytic approach involves the various types of coping strat-
egies,	while	the	macroanalytic	approach	refers	to	more	general	basic	
coping	procedures	(Zeidner	&	Endler,	1996).	Lazarus	and	Folkman	sug-
gested	a	twofold	categorization	of	coping	strategies:	problem-	focused	
and	emotion-	focused	coping	(macroanalytic	approach).	However,	they	
argued	 that	 to	measure	 these	 categories,	ways	of	 coping	 should	be	
identified (microanalytic strategy). In studies conducted in general 
populations,	they	found	eight	groups	of	coping	strategies:	confronta-
tive,	social	support,	distancing,	self-	control,	escape/avoidance,	 reap-
praisal,	problem	solving,	and	responsibility-	related	copings.	However,	
they	did	not	definitely	organize	these	copings	into	two	basic	catego-
ries	(i.e.,	problem-	focused	vs.	emotion-	focused	strategies)	(Folkman	&	
Lazarus,	1988).	There	are	other	overarching	classifications	of	coping	
strategies.	For	instance,	Weiten	introduced	a	four-	level	categorization	
that	emphasizes	appraisal,	emotion,	problem,	and	occupation-	related	
strategies.	Another	classification	involves	dividing	coping	strategies	in	
two	categories:	positive	or	adaptive	 techniques	vs.	negative	or	mal-
adaptive	methods	(also	called	“non-	coping”)	(Weiten,	2009).

Lazarus	 and	 Folkman’s	 transactional	 model	 of	 stress	 and	 coping	
(TMSC)	is	one	method	of	organizing	ways	that	people	cope	with	chronic	
disease.	In	this	model,	stress	is	viewed	as	a	product	of	the	interaction	
between the individual and the environment. This relationship is medi-
ated by the processes of cognitive appraisal and coping. Through ap-
praisal,	a	person	evaluates	the	level	of	threat	of	a	situation.	The	level	of	
stress	experienced	is	more	related	to	the	perceived	level	of	threat	rather	
than	the	actual	life	situation	itself.	Emotion-	focused	coping	refers	to	the	
actions people use to manage the distress itself which include strategies 
such	as	seeking	social	support,	 relaxation,	and	mindfulness.	Problem-	
focused	 coping,	 in	 contrast,	 describes	 the	 strategies	 used	 to	 address	
the problem causing the distress such as conflict resolution or problem 
solving	(Lazarus	&	Folkman,	1987).	These	coping	strategies	may	or	may	
not lead to healthy constructive outcomes. The effectiveness of cop-
ing	depends	on	the	strategy	that	is	used.	For	example,	some	types	of	
emotion-	focused	coping	such	as	positive	thinking,	and	being	optimis-
tic	may	improve	some	outcomes,	while	strategies	such	as	avoidance	or	
being	pessimistic	may	have	harmful	results.	Only	a	few	studies,	how-
ever,	have	examined	the	efficacy	of	such	strategies	as	an	intervention.	
For	 example,	 a	 study	 conducted	 by	Nejati	 et	al.	 on	 coping	 strategies	
among	 patients	with	 hypertension	 found	 that	 both	 problem-	focused	
and	emotion-	focused	methods	of	coping	may	be	enhanced	by	an	educa-
tional	intervention	for	stress	reduction	(Nejati,	Zahiroddin,	Afrookhteh,	
Rahmani,	&	Hoveida,	2015).	Plow	et	al.	also	found	that	the	transactional	
model	can	help	MS	patients	in	terms	of	improving	physical	exercise	hab-
its	(Plow,	Resnik,	&	Allen,	2009).	In	a	study	conducted	by	de	Ridder	et	al.,	
optimism	was	identified	as	a	disease-	specific	and	effective	coping	strat-
egy	among	MS	patients	who	did	not	require	emotion-	oriented	coping	
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(de	Ridder,	Schreurs,	&	Bensing,	2000).	Schwartz	in	a	randomized	con-
trolled	trial	found	that	quality	of	life	was	improved	more	by	education	in	
coping	skills	than	was	found	for	a	peer	support	group	(Schwartz,	1999).	
Another	study	found	that	degree	of	impairment	among	MS	patients	was	
related to the amount of social support they needed for coping and that 
special	training	was	necessary	to	enhance	this	coping	strategy	(Rommer,	
Suhnel,	Konig,	&	Zettl,	2016).	We	could	find	no	other	theory-	/model-	
based	program	for	intervening	in	MS	patients.	As	these	patients	need	
special attention in terms of coping strategies and recognition of their 
coping	 resources	 and	 demands,	 further	 studies	 involving	 educational	
programs	are	warranted.	So,	this	study	was	conducted	to	determine	the	
effect	of	a	transactional	model-	based	education	program	on	stress	and	
coping in women with MS in Iran.

2  | MATERIALS AND METHODS

2.1 | Participants and procedures

A	randomized	controlled	trial	was	conducted	 in	80	women	with	MS	
patients recruited from the MS Society of Iran. We first contacted the 
director	of	this	society	and	explained	the	objective	of	the	study.	With	
the	director’s	 permission,	MS	patients	were	 identified	 from	a	 list	 of	
daily visits. This was a convenience sample of those coming to the so-
ciety	to	receive	treatment.	Participants	were	randomized	either	to	the	
intervention (n = 40) or the control (n = 40) group. Study inclusion cri-
teria were a diagnosis of MS based on McDonald’s criteria (McDonald 
et	al.,	2001),	at	least	6	months	after	diagnosis	of	the	disease,	between	
the	ages	of	20	and	45,	able	to	speak	and	communicate	in	Persian,	and	
able	 to	 read	 and	 write.	 Study	 exclusion	 criteria	 were	 having	 other	

acute	or	chronic	physical	disorders	that	might	impede	the	intervention,	
severe	visual	or	speech	impairments,	and	being	in	the	acute	stages	of	
MS.	After	 obtaining	 informed	 consent,	 data	were	 collected	 through	
administration	 of	 questionnaires.	 Participants	were	 randomized	 into	
intervention	and	control	groups	using	block	randomization.	Those	in	
the	 intervention	 group	 underwent	 6	weekly	 1-	hr	 training	 sessions	
based on the TMSC arranged by the Iran MS society. The educational 
program	in	the	intervention	group	focused	on	problem	solving,	conflict	
resolution,	mindfulness,	and	relaxation,	which	were	presented	to	par-
ticipants	during	group	discussions,	lectures,	and	question	and	answer	
sessions (for details see Intervention). Participants in the control group 
received no active intervention other than the standard psychosocial 
care	provided	by	the	MS	Society.	Questionnaires	assessing	stress	level	
and coping behaviors were completed by participants in the interven-
tion	and	control	groups	at	baseline,	1	and	3	months	after	 the	 inter-
vention (process of participation in the study from enrollment to data 
analysis	is	described	in	Figure	1).	The	study	protocol	was	approved	by	
the	ethics	committee	of	Baqiyatallah	University	of	Medical	Sciences.

2.2 | Measures

Age,	level	of	education,	occupation,	marital	status,	income	level,	type	
of	 insurance,	 disease	 duration,	 and	 the	 most	 distressing	 symptom	
were	assessed	in	the	baseline	questionnaire.

2.3 | Perceived stress scale (PSS)

The	PSS,	developed	by	Cohen	et	al.,	 asks	about	 life	 stressors	expe-
rienced during the past month and is based on the principle that the 

F IGURE  1 Consort	Flow	Diagram	of	
the study

Assessed for eligibility (n= 127) 

Excluded (n= 47) 
♦ Not meeting inclusion criteria (n= 25) 
♦ Declined to participate (n= 19 ) 
♦ Other reasons (n= 3) 

Analysed (n= 39) 
♦ Excluded from analysis (n= 0)

Lost to follow-up (on travel) (n= 1) 

Discontinued intervention (n= 0) 

Allocated to intervention (n= 40) 
♦ Received allocated intervention (n=40  )
♦ Did not receive allocated intervention (n= 0)

Lost to follow-up (n= 0) 

Discontinued intervention (Reluctance) (n= 2) 

Allocated to control (n= 40) 
♦ Received allocated intervention (n= 0 )
♦ Did not receive allocated intervention (n= 0)

Analysed (n= 38) 
♦ Excluded from analysis  (n=0 )

Randomized (n= 80) 
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individual’s perception of stressful life events affects health more than 
does the event itself. The PSS consists of 10 items and is scored on a 
5-	point	Likert	scale	(0:	Never;	1:	Almost	Never;	2:	Sometimes;	3:	Fairly	
Often;	 and	4:	Very	Often).	The	 score	obtained	on	 this	 scale	 ranges	
from	a	minimum	of	0	to	a	maximum	of	40,	where	higher	scores	indi-
cate a greater degree of perceived stress. The validity and reliability 
of	 PSS	 have	 been	 demonstrated	 in	 Iranian	 samples	 (Maroufizadeh,	
Zareiyan,	&	Sigari,	2014).

2.4 | Jalowiec coping scale (JSC)

The	JSC	consists	of	60	items	that	assess	the	types	of	coping	behav-
iors,	 and	 in	part	A,	 the	 frequency	of	use	on	a	4-	point	Likert	 scale	
from	0	(never	used)	to	3	(often	used)	is	asked.	In	part	B,	the	respond-
ent should identify the helpfulness of each coping strategy based 
on	a	4-	point	Likert	scale	from	0	(not	helpful)	to	3	(very	helpful).	The	
JCS	was	initially	based	on	the	TMSC	to	assess	problem-	focused	and	
emotion-	focused	types	of	coping	but	there	is	no	exact	classification	
of coping strategies into this two categories. This scale covers eight 
coping	styles:	confrontive	(10	items),	evasive	(13	items),	optimistic	
(9	 items),	 fatalistic	 (4	 items),	emotive	 (5	 items),	palliative	 (7	 items),	
supportive	(7	items),	and	self-	reliant	(7	items)	copings.	Not	all	these	
coping strategies are adaptive and some strategies such as evasive 
or	 fatalistic	may	 be	maladaptive,	while	 confrontive	 and	 optimistic	
coping	strategies	may	be	viewed	as	adaptive.	However,	there	is	no	
definite classification of these strategies into healthy/adaptive or 
unhealthy/maladaptive.	 A	 higher	 score	 in	 each	 domain	 indicates	
the	 frequency	 of	 use	 and	 its	 perceived	 effectiveness.	 This	 instru-
ment has been previously validated in Iranian MS patients and dem-
onstrates solid psychometric properties in this population (Saffari 
et	al.,	2016).

2.5 | Intervention

Those	 in	 the	 intervention	 group	 received	 six	 1-	hr	 weekly	 sessions	
of the educational program in two groups of 20. The first session in-
cluded	an	 introduction	and	brief	 review	of	 the	objectives,	 a	discus-
sion	of	the	difference	between	feelings	and	thoughts,	the	definition	of	
the	term	‘stress,’	and	a	description	of	problem-	focused	coping	(PFC)	
and	emotion-	focused	coping	(EFC)	styles	based	on	the	transactional	
model,	differences	between	these	coping	styles,	and	how	they	should	
be	 used	 in	 different	 situations.	 Problem-	focused	 strategies	 such	 as	
problem	solving	and	conflict	resolution,	and	emotion-	focused	strate-
gies	such	as	progressive	relaxation,	mindfulness,	and	proper	breathing	
techniques	were	explained.	Participants	were	asked	 to	perform	20-	
min	breathing	exercises	twice	daily	(each	morning	and	night)	as	their	
homework assignment.

The	second	session	consisted	of	a	10-	min	breathing	exercise,	a	dis-
cussion	of	the	effects	of	progressive	relaxation	as	an	emotion-	focused	
strategy	on	disease	symptoms,	the	practice	of	progressive	relaxation,	
getting participants’ feedback about their feelings after performing 
this	exercise,	and	a	description	of	the	benefits	of	this	practice	for	body	
and	mind	 control.	 Participants	were	 then	 asked	 to	 perform	 20-	min	

progressive	 relaxation	 exercises	 during	 the	 week	 as	 they	 were	 as-
signed on the first session.

The	third	session	consisted	of	a	group	discussion	of	experiences	
with	progressive	relaxation	and	how	to	deal	with	problems	when	en-
countered,	a	repetition	of	the	10-	min	breathing	exercise,	and	a	pre-
sentation on the stages of problem solving and how to use this skill 
as	a	problem-	focused	strategy	for	coping	with	daily	stresses.	The	use	
of	problem-	focused	coping	was	described	in	seven	stages:	(i)	identify	
the	 problem,	 (ii)	 precisely	 define	 the	 problem,	 (iii)	 find	 solutions	 for	
the	problem	(brainstorming),	 (iv)	assess	the	solutions,	 (v)	choose	the	
right	solution,	(vi)	implement	the	solution,	and	(vii)	assess	the	problem-	
solving	exercises.	Participants	were	asked	to	write	down	three	prob-
lems as discussed in the session and perform 20 min of progressive 
relaxation	during	the	week	as	their	homework	assignment.

The fourth session followed up on the previous session’s assign-
ment,	 and	discussed	 as	 a	 group	 any	problems	with	 the	 assignment.	
Participants	 then	 performed	 the	 10-	min	 breathing	 exercise,	 and	 a	
presentation	on	mindfulness	as	an	emotion-	focused	strategy.	Next,	a	
definition	of	the	term	‘mindfulness’	was	provided,	followed	by	a	dis-
cussion	of	the	benefits	of	mindfulness	in	daily	life,	a	presentations	on	
how	 to	 describe	 stressful	 events	 and	 the	 differences	 between	 anx-
iety	 and	 depression.	 Mindfulness	 exercises	 were	 performed	 during	
the	session,	and	participants	were	encouraged	to	practice	it	at	home.	
Next,	participants	were	taught	how	to	describe	a	stressful	 life	event	
and then score it on a scale of 0 to 10. Participants were then asked 
to describe three stressful life events as discussed in the session and 
perform	20	min	of	progressive	relaxation	twice	daily	during	the	week	
as before.

The fifth session consisted of an overview of the previous ses-
sion’s	 assignment	 and	 a	 group	 discussion	 concerning	 it,	 a	 10-	min	
breathing	exercise	as	before,	and	a	presentation	on	conflict	resolution	
as	a	problem-	focused	strategy.	The	process	of	conflict	resolution	was	
described	as	consisting	of	five	steps:	(i)	preparing	for	negotiation,	(ii)	
establishing	the	conversation,	(iii)	hearing	the	opponent’s	suggestions,	
(iv)	handling	disagreement,	and	(v)	coming	to	agreement.	Participants	
each practiced one case of conflict resolution during the session and 
were then asked to write down another case as their assignment.

The	sixth	and	final	session	consisted	of	an	overview	of	the	previ-
ous	session’s	assignment	and	a	group	discussion,	a	review	of	subjects	
discussed	in	sessions	2	through	5,	and	a	book	was	distributed	on	the	
subject of stress that could be reviewed to remind them of what they 
had learned during the sessions.

2.6 | Statistical analyses

The	 data	 were	 analyzed	 using	 SPSS	 version	 20	 for	 Windows.	 To	
compare	differences	between	the	two	groups	on	demographics,	chi-	
square	 and	 Fisher	 exact	 tests	 were	 used	 for	 categorical	 variables.	
The Student’s t test and repeated measures analysis of variance 
(RMANOVA)	were	used	for	continuous	variables	and	to	compare	pre-		
and	postintervention	scores	within	and	between	groups.	Normality	of	
the	data	and	homoscedasticity	were	assessed	by	Kolmogrov–Smirnov	
and	Leven	tests,	respectively,	before	conducting	the	RMANOVA	and	
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t	test.	The	Box’s	test	of	equality	of	covariance	matrices	examined	fit-
ness of data for multivariate analysis. Interactions between time and 
group	were	also	assessed.	Based	on	Mauchly’s	test	of	sphericity,	the	
Greenhouse-	Geisser	correction	was	used	to	indicate	time	effect	and	
time–group	interaction.	Pairwise	comparisons	were	conducted	using	
Bonferroni	correction.	The	alpha	level	for	all	statistical	tests	was	set	
at p < .05.

3  | RESULTS

The mean ages of participants in the intervention and control groups 
were	 29.4	 (SD,	 7.5)	 and	 32.0	 (SD,	 5.9),	 respectively	 (Table	1).	 The	

average duration of illness for the entire group was 4.8 years (SD,	
3.5). There were no significant differences at baseline between in-
tervention	and	control	groups	on	age,	education,	marital	 status,	 job	
status,	economic	status,	health	insurance,	disease	duration,	or	primary	
disease-	related	problem.

PSS scores at the three assessment points are compared in Table 2. 
While	average	PSS	scores	for	the	control	group	increased	over	time,	
those	for	the	intervention	group	decreased	over	time,	with	between-	
group	differences	significant	at	both	1-	month	and	3-	month	follow-	ups	
(both p < .001).

Table 3 lists scores for each of the eight coping styles across the 
three assessment times in terms of use and helpfulness. Those in the 
intervention group increased significantly on all healthy coping styles 
(problem	focused)	in	term	of	their	use	and	their	helpfulness	(Figure	2).	
In	 contrast,	most	 participants	 in	 the	 control	 group	did	not	 show	an	
increase in use or helpfulness in these copying styles. Significant dif-
ferences were found between intervention and control groups over 
time on all eight coping styles (p < .001).

4  | DISCUSSION

The purpose of this study was to evaluate the efficacy of an educa-
tional program based on the transactional model of stress and coping 
designed to decrease perceived stress and increase healthy coping 
behaviors.	 Participants	 in	 the	 intervention	 group	 experienced	 a	 de-
crease in perceived stress over time that was significantly more than 
occurred	among	those	in	the	control	group.	In	addition,	the	use	and	
effectiveness	of	problem-	focused	coping	styles	increased	and	the	use	
of	emotion-	focused	coping	styles	decreased	significantly	in	the	inter-
vention group compared to the control group.

Other researchers have conducted studies on stress and coping 
styles	 in	 the	 people	with	MS.	However,	 there	 are	 few	 intervention	
studies	of	this	type	in	MS	patients.	Recently,	Jose	et	al.	in	a	systematic	
review of intervention studies on stress management for people with 
MS	 found	 that	 mindfulness-	based	 strategies	 significantly	 improved	
quality	of	 life,	depression,	 anxiety,	 and	 fatigue	 (Jose	et	al.,	2016).	 In	
a	 study	 of	MS	patients	with	 posttraumatic	 stress	 disorder,	 the	 effi-
cacy	of	two	treatments	including	Eye	Movement	Desensitization	and	
relaxation	 therapy	was	compared	 in	 two	groups	of	patients.	Results	
indicated	that	both	methods	were	effective	in	reducing	stress,	anxiety,	
depression,	and	improving	quality	of	life	(Carletto	et	al.,	2016).	In	an-
other	randomized	controlled	trial,	Artemiadis	and	colleagues	examined	
a	stress	management	program	that	included	progressive	muscle	relax-
ation	and	breathing	 techniques	 for	 relapsing–remitting	MS	patients.	

TABLE  1 Characteristics of intervention and control groups

Variable Trial Control p value

Age	(year) N (%) N (%)

<30 21 (52.5) 18 (45) .654

≥30 19	(47.5) 22 (55)

Marriage status

Single 21 (52.5) 23 (57.5) .822

Married 19	(47.5) 17 (42.5)

Education

High school 21 (52.5) 18 (45) .654

University 19	(52.5) 22 (55)

Job

Housekeeper 32 (80) 30 (75) .788

Employed 8 (20) 10 (25)

Economic status

Acceptable 30 (75) 28 (70) .802

Unacceptable 10 (25) 12 (30)

Health Insurance

Yes 31 (77.5) 34 (85) .566

No 9	(22.5) 6 (15)

Disease duration

<5 23 (57.5) 26 (65) .646

≥5 17 (42.5) 14 (35)

Primary disease complaint

Weakness	&	fatigue 28 (70) 24 (60) .673

Mobility deficit 4 (10) 7 (17.5)

Visual	disorder 4 (10) 6 (15)

Others 4 (10) 3 (7.5)

Group
Time 1 Time 2 Time 3

p value (Comparison)Mean (SD) Mean (SD) Mean (SD)

Trial 23.02 (6.52) 15.55 (4.77) 13.37	(3.94) <.001 (T1 > T2 > T3)

Control 20.87 (8.62) 21.92	(7.74) 22.89	(6.49) <.01 (T1 < T2 < T3)

T1,	Time	1;	T2,	Time	2;	T3,	Time	3.

TABLE  2 A	comparison	of	average	
scores on perceived stress before the 
intervention	(Time	1),	1	month	(Time	2),	
and 3 months (Time 3) afterward in 
intervention and control groups
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They	found	that	stress-	related	symptoms	decreased	significantly	over	
time	with	these	activities	(Artemiadis	et	al.,	2012).

Our study is one of the few that have used an educational program 
based	on	a	well-	known	model	of	stress	and	coping	(TMSC)	designed	to	
help patients cope with the stress of having MS. Other studies include 
the	following.	Pakenham	examined	the	effects	of	a	stress	and	coping	
model,	 finding	 that	 a	 greater	 emphasis	 on	 problem-	focused	 coping,	

less	reliance	on	emotion-	focused	coping,	and	less	disability	were	the	
most	 important	 predictors	 of	 adaption	 (Pakenham,	 1999).	 In	 an	 ex-
perimental	 study,	 investigators	 used	 the	 Fordyce	 Happiness	 model	
to	reduce	depression,	stress,	anxiety,	and	fatigue	in	MS	patients.	The	
focus of this model is increasing optimistic thinking and evaluating 
happiness	in	the	present	life,	while	lowering	unrealistic	expectations	
(Khayeri,	 Rabiei,	 Shamsalinia,	 &	 Masoudi,	 2016).	 A	 goodness-	of-	fit	

TABLE  3 Comparison	of	average	scores	on	coping	style	use	and	helpfulness	at	baseline	(Time	1),	1-	month	(Time	2),	and	3-	month	(Time	3)	
follow-	up	evaluations	in	intervention	and	control	groups

Coping style Group Part
Time 1 Time 2 Time 3 p value* 

(comparison)Mean (SD) Mean (SD) Mean (SD)

Confrontive Trial Use 1.55 (0.60) 2.75 (0.14) 2.86 (0.11) < .001

Helpfulness 2.00 (0.54) 2.62 (0.17) 2.71 (0.15) < .001

Control Use 1.75 (0.53) 1.66 (0.40) 1.65 (0.43) NS

Helpfulness 1.65 (0.56) 1.57 (0.40) 1.55 (0.44) NS

Evasive Trial Use 1.75 (0.36) 1.55 (0.15) 1.55 (0.15) <	.01(T1	>	T2,T3)

Helpfulness 1.25 (0.46) 2.60 (0.18) 2.72	(0.19) < .001

Control Use 1.52 (0.42) 1.52 (0.43) 1.53 (0.43) NS

Helpfulness 1.34 (0.45) 1.39	(0.47) 1.37 (0.50) NS

Optimistic Trial Use 2.09	(0.44) 2.61 (0.17) 2.68 (0.16) < .001

Helpfulness 1.84 (0.60) 2.68 (0.14) 2.83 (0.11) < .001

Control Use 1.93	(0.48) 1.67 (0.44) 1.68 (0.41) <	.001(T1	>	T2,T3)

Helpfulness 2.00 (0.58) 1.63 (0.46) 1.63 (0.48) <	.001(T1	>	T2,T3)

Fatalistic Trial Use 1.51 (0.74) 1.00 (0.26) 0.90	(0.23) < .001

Helpfulness 0.84	(0.59) 2.50 (0.40) 2.58 (0.38) < .001

Control Use 1.22 (0.57) 1.21 (0.50) 1.24 (0.46) NS

Helpfulness 0.95	(0.54) 1.15 (0.60) 1.16 (0.60) < .05 (T1 < T3)

Emotive Trial Use 1.68 (0.67) 0.47 (0.24) 0.26 (0.16) < .001

Helpfulness 0.52 (0.42) 2.65 (0.32) 2.77	(0.29) < .01

Control Use 1.41 (0.48) 2.12 (0.44) 2.10 (0.47) <	.001(T1	<	T2,T3)

Helpfulness 1.08 (0.47) 1.93	(0.49) 1.93	(0.48) <	.001(T1	<	T2,T3)

Palliative Trial Use 1.47 (0.46) 1.79	(0.19) 1.68 (0.16) < .05

Helpfulness 1.38 (0.53) 2.11	(0.19) 2.06 (0.13) <	.001(T1	<	T2,T3)

Control Use 1.74 (0.46) 1.98	(0.48) 1.97	(0.49) <	.01(T1	<	T2,T3)

Helpfulness 1.38 (0.52) 1.48 (0.52) 1.51 (0.47) NS

Supportive Trial Use 1.72 (0.55) 2.10 (0.20) 2.12	(0.19) <	.001(T1	>	T2,T3)

Helpfulness 1.56	(0.59) 2.53 (0.31) 2.66 (0.27) < .01

Control Use 1.66 (0.48) 1.69	(0.58) 1.70 (0.57) NS

Helpfulness 1.55	(0.59) 1.40 (0.57) 1.44 (0.52) NS

Self-	reliant Trial Use 1.91	(0.51) 1.95	(0.15) 2.01 (0.15) < .001 (T3 > T2)

Helpfulness 1.37 (0.55) 2.67 (0.15) 2.79	(0.14) < .001

Control Use 1.95	(0.59) 1.41 (0.55) 1.40 (0.53) <	.001(T1	>	T2,T3)

Helpfulness 1.59	(0.54) 1.11 (0.47) 1.12 (0.45) <	.001(T1	>	T2,T3)

Total score Trial Use 1.77 (0.30) 1.76 (0.07) 1.74 (0.06) < .05 (T2 > T3)

Helpfulness 1.29	(0.37) 2.56 (0.11) 2.66	(0.09) < .001

Control Use 1.65 (0.34) 1.66 (0.33) 1.66 (0.32) NS

Helpfulness 1.44 (0.37) 1.46 (0.36) 1.46 (0.34) NS

T1,	Time	1;	T2,	Time	2;	T3,	Time	3;	*For	significant	p	values	without	ranking	of	times,	there	were	differences	between	all	three	times.	NS,	Nonsignificant.
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model,	which	focused	on	using	different	approaches	for	controllable	
and	uncontrollable	 life	 stressors,	has	also	been	examined	 in	MS	pa-
tients.	In	that	study,	the	use	of	problem-	focused	coping	compared	to	
meaning-	based	coping	styles	for	dealing	with	uncontrollable	stressors	
was	 found	 to	 increase	depressive	 and	 anxiety	 symptoms,	 indicating	
that	meaning-	focused	strategies	may	be	more	effective	in	these	situ-
ations	(Roubinov,	Turner,	&	Williams,	2015).	Finally,	the	Motivational	
Model	of	Pain	Self-	Management	for	coping	with	pain	is	another	coping	
with stress model. The research on this model suggests that it has con-
siderable benefits in terms of reducing chronic pain in people with MS 
(Kratz,	Molton,	Jensen,	Ehde,	&	Nielson,	2011).	Each	of	these	studies	
examined	coping	and	stress	model-	based	approaches	for	MS	patients	
that may help them to adapt to their disease.

The most important finding in this study was the effectiveness 
of the educational program based on the TMSC model in reducing 
perceived	stress.	By	1	month	following	the	intervention,	there	was	a	
considerable	reduction	 in	perceived	stress,	which	was	followed	by	a	
smaller	but	persistent	reduction	 in	stress	by	the	3-	month	follow-	up.	
This suggests that the intervention may have its greatest impact in 
the	short	term,	but	over	time	its	efficacy	may	reach	a	plateau	where	
further programmatic activities may be needed to reinforce and main-
tain	efficacy.	 In	contrast	 to	 those	 in	 the	 intervention	group,	women	
with	MS	in	the	control	group	who	did	not	receive	the	program	experi-
enced	an	increase	in	their	stress	level	over	time.	Brown	et	al.	followed	
MS	patients	over	a	period	of	2	years	and	assessed	stress	levels	at	3-	
month intervals. They also found that stress levels increased over time 
among	those	without	effective	coping	strategies	(Brown	et	al.,	2006).	
However,	in	a	second	study	that	compared	stressful	events	and	health	
status	between	MS	patients	and	healthy	controls	during	a	6-	year	fol-
low-	up,	healthy	controls	actually	reported	more	stressful	events	than	
patients (although this finding may have been influenced by the fact 
that healthy controls may have had more interactions in life activi-
ties	putting	them	at	greater	risk	for	negative	events)	(Schwartz	et	al.,	
1999).	The	risk	of	disease	progression	in	MS	patients	increases	with	
increasing	stress,	leading	to	the	development	of	a	vicious	cycle	where	
stress	precipitates	disease	progression,	which	in	turn	increases	stress,	
which	causes	further	disease	progression,	and	so	forth.	Learning	effec-
tive coping strategies (as occurred in the present program) may help to 
break this vicious cycle.

This	 study	 also	 found	 that	 use	 and	 effectiveness	 of	 problem-	
focused	 coping	 strategies	 such	 as	 confrontive,	 supportive,	 and	 self-	
reliant	 coping	 styles	 increased	with	 the	 current	 intervention,	 while	
emotion-	focused	styles	such	as	emotive	and	fatalistic	coping	strate-
gies	tended	to	decrease.	Although	using	positive-	focused	coping	strat-
egies is known to be effective for controllable stressors by increasing 
self-	efficacy	and	satisfaction,	emotion-	focused	strategies	may	also	be	
needed	 to	 deal	 with	 uncontrollable	 stressors	 that	 positive-	focused	
coping	may	be	less	effective	in	(Roubinov	et	al.,	2015).

Another	notable	finding	in	this	study	was	the	increasing	effective-
ness	of	emotion-	focused	coping,	despite	a	decreasing	trend	for	use.	In	
other	words,	as	participants	were	encouraged	to	use	problem-	focused	
strategies	 rather	 than	 emotional-	focused	 ones,	 the	 helpfulness	 of	
emotion-	focused	 strategies	 for	 certain	 situations	 actually	 increased.	
Furthermore,	in	the	control	group,	there	was	an	increasing	use	of	cer-
tain	emotion-	focused	coping	strategies	such	as	optimistic	and	emo-
tive	types	despite	their	decreasing	helpfulness.	Thus,	this	suggests	an	
urgent need to intervene among patients to guide them in selecting 
coping behaviors that will prove effective in dealing with MS and the 
stressors that accompany it.

Despite	a	strong	study	design	that	 included	an	adequately	pow-
ered	sample	size	and	randomization,	the	study	also	had	several	limita-
tions	that	must	be	considered	when	interpreting	the	findings.	First,	the	
sample	was	one	of	convenience	and	all	participants	were	volunteers,	
which	prevents	generalization	of	 the	 findings	 to	 the	entire	universe	
of	Iranian	MS	patients.	A	multicenter	approach	might	have	overcome	
this	limitation	to	some	degree.	Second,	a	scale	such	as	the	Expanded	
Disability	Status	Scale	 (EDSS)	 to	categorize	participants	by	disability	
level	might	have	been	used	to	better	tailor	the	intervention.	Moreover,	
other treatments that participants were receiving such as medications 
and other interventions would have been helpful to better understand 
the	 clinical	 status	 of	 the	 patients.	Third,	 the	 control	 group	 received	
only	routine	psychosocial	care	from	the	MS	Society,	leaving	open	the	
possibility that social attention and time alone may have produced the 
results	reported	here.	Finally,	measuring	other	outcomes	such	as	anxi-
ety,	depression,	and	quality	of	life	would	have	helped	to	determine	the	
effects of the intervention on these key psychological states that MS 
patients	often	struggle,	particularly	depression	whose	assessment	 is	
strongly	suggested	for	future	studies.	However,	given	the	frail	nature	

F IGURE  2 Trend of changes in the use 
and helpfulness of different coping style 
over time in the intervention group
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of	the	sample	and	the	need	to	limit	the	number	of	questionnaire	items,	
these outcomes were not assessed.

5  | CONCLUSION

This study demonstrates that an educational intervention based on 
a transactional model of coping is beneficial in reducing perceived 
stress and increasing healthy coping behaviors. This model focused 
on	positive-	focused	and	emotion-	focused	coping	behaviors	known	to	
help	 patients	with	 chronic	 illness	 cope	with	 stress.	 Based	 on	 these	
findings,	the	educational	TMSC	program	appears	to	be	one	that	can	
help	many	women	with	MS	cope	better	with	 their	disease.	Further	
studies	are	needed	to	verify	these	findings	particularly	in	men,	and	if	
those	too	are	positive,	then	this	program	should	be	adopted	through-
out the country in this patient population (and possibly in those with 
other chronic degenerative diseases).
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