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Abstract.	 [Purpose]	To	clarify	 factors	contributing	 to	habituation	of	pelvic	floor	muscle	 training	 (PFMT)	 for	
urinary	incontinence.	[Subjects	and	Methods]	We	included	13	healthy	females	and	examined	diurnal	and	nocturnal	
urination	frequency	at	initial	program	participation	and	at	3	months.	The	survey	used	the	International	Consulta-
tion	on	Incontinence	Questionnaire-Short	Form	(ICIQ-SF),	a	10-level	self-assessment	of	anxiety	associated	with	
urinary	incontinence,	and	a	10-level	self-evaluation	of	PFMT	understanding	and	skill	acquisition.	We	evaluated	
PFMT	practice	at	home	and	postures	that	facilitated	PFMT.	The	practice	of	PFMT	at	home	was	surveyed	during	a	
3-month	period.	[Results]	Compared	to	baseline,	the	level	of	skill	acquisition	assessed	by	the	ICIQ-SF	and	PFMT	
according	to	the	10-level	self-evaluation	improved	significantly	at	3	months.	The	rate	of	PFMT	sessions	performed	
at	home	per	week	was	high.	The	number	of	times	PFMT	was	performed	per	day	was	positively	correlated	with	level	
of	understanding	and	acquisition	of	skills	pertaining	to	PFMT,	according	to	the	10-level	self-assessment.	[Conclu-
sion]	By	incorporating	behavior	modification	techniques	appropriate	for	urinary	incontinence	and	by	increasing	
the	level	of	understanding	regarding	incontinence	and	PFMT,	as	well	as	the	level	of	skill	acquisition,	self-efficacy	
increased.	This	may	have	motivated	habituation	of	PFMT.
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INTRODUCTION

Urinary	incontinence	(UI)	results	from	age-related	weakness	of	the	pelvic	floor	muscles,	childbirth,	and	obesity;	it	affects	
30	to	40%	of	females.	Among	them,	80%	have	stress	urinary	incontinence	(SUI)	symptoms1, 2).	In	a	Cochrane	Systematic	
Review,	pelvic	floor	muscle	training	(PFMT)3, 4)	was	recommended	as	the	first	choice	of	treatment	in	SUI5),	and	its	effective-
ness	has	been	reported	by	a	number	of	authors5, 6).	Thus,	the	effectiveness	of	PFMT	in	the	treatment	of	UI	has	been	validated,	
but	 in	clinical	 settings,	guidance	and	coaching	 regarding	PFMT	have	mostly	been	carried	out	by	handing	out	brochures	
or	by	providing	oral	guidance	regarding	gymnastics,	 therefore	acquisition	of	PFMT	skill	has	been	difficult7).	In	addition,	
although	it	takes	approximately	3	months	until	the	effects	of	PFMT	start	to	appear5),	there	are	difficulties	where	PFMT	cannot	
actually	be	performed	continuously7).	PFMT	can	only	be	expected	to	be	effective	once	the	patients	themselves	have	a	correct	
understanding	of	PFMT	and	practice	it	continuously;	this	requires	an	effective	training	program.	However,	our	search	results	
have	not	detected	any	previous	study	that	examined	the	factors	needed	for	the	habituation	of	PFMT.

The	purpose	of	this	study	was	to	clarify	the	factors	necessary	for	the	habituation	of	PFMT	that	are	highly	effective	for	SUI.
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SUBJECTS AND METHODS

This	project	was	carried	out	as	part	of	a	program	aimed	at	habituation	of	PFMT.	Among	the	18	community-dwelling	
healthy	females	who	applied	for	participation,	the	study	was	conducted	on	13	participants	(age:	66.6	±	7.8	years,	height:	
155.5	±	7.5	cm,	weight:	53.6	±	7.9	kg,	body	mass	 index:	22.1	±	2.7)	following	application	of	 the	exclusion	criteria.	The	
exclusion	criteria	were	as	follows:	a	history	of	urological	and	gynecological	diseases	or	a	history	of	surgery	and	receiving	
medical	treatment	at	the	time	of	the	study,	having	cardiovascular	diseases	and	receiving	medical	treatment	at	the	time	of	the	
study, participation being judged inappropriate according to a physician, and inability to participate continuously in the study.

The	content	of	the	program	consisted	of	lectures	aimed	at	deepening	knowledge	regarding	the	symptoms	and	causes	of	UI,	
the	muscles	and	constituents	of	the	pelvic	floor,	and	the	purposes	and	effects	of	PFMT.	During	the	lectures,	the	participants	
were	instructed	to	use	a	pelvic	floor	model,	to	fit	their	own	bodies	to	the	model,	and	to	imagine	the	muscles	that	affected	
the	pelvic	organs.	After	 the	 lectures	were	over,	a	practice	session	was	carried	out	by	 two	physical	 therapists	 to	 train	 the	
participants	in	practical	skills.	A	total	of	6	types	of	PFMT	were	adopted,	in	two	of	each	of	the	following	postures:	supine	
position,	sitting	position,	and	standing	position	(Table 1).	The	participants	were	instructed	to	continue	performing	PFMT	for	
3	months,	especially	at	home.	In	addition,	a	review	table	was	distributed	so	that	the	participants	could	continue	performing	
PFMT	at	home;	the	participants	were	instructed	to	record	the	number	of	times	they	performed	PFMT	each	day.

Follow-up	was	performed	to	confirm	whether	the	PFMT	was	still	being	practiced	correctly	at	1	and	2	months	after	the	
initial	exercise.	For	participants	who	were	unable	to	practice	PFMT	correctly,	teaching	was	repeated	in	order	for	the	partici-
pants	to	re-acquire	practical	skills.	Three	months	after	the	initial	PFMT,	a	questionnaire	regarding	the	survey	items	was	sent	
by	mail	to	the	participants,	who	were	instructed	to	fill	it	out	and	send	it	back	by	mail.

Information	 on	 the	 following	 survey	 items	was	 collected	 as	 basic	 data:	 age,	 height,	 body	weight,	 body	mass	 index,	
personal	medical	history,	history	of	childbirth,	number	of	deliveries	(parity),	and	the	presence	or	absence	of	UI.	Surveys	were	
performed	at	the	time	of	the	first	PFMT	and	at	3	months,	using	questionnaires	for	the	following	survey	items:	diurnal	and	
nocturnal	urination	 frequency,	 International	Consultation	on	 Incontinence	Questionnaire-Short	Form	(ICIQ-SF),	10-level	
self-assessment	of	anxiety	associated	with	UI	(0:	stable,	10:	anxious),	level	of	understanding	of	PFMT	according	to	a	10-level	
self-assessment	 (0:	no	understood,	10:	understood	enough),	 level	of	 skill	 acquisition	pertaining	 to	PFMT	according	 to	a	
10-level	 self-assessment	 (0:	 no	 acquired,	10:	 enough	acquired),	 frequency	of	PFMT	practice	 at	 home,	 and	postures	 that	
facilitated	PFMT.	Further,	 the	number	of	 times	PFMT	was	performed	at	 home	during	 a	3-month	period	 and	participant	
impressions	after	participating	in	the	program	were	also	surveyed.

In	the	statistical	analysis,	the	results	from	each	survey	item	at	the	time	of	initial	PFMT	were	compared	with	those	found	
at	3	months	by	using	statistical	software	R	2.8.1.	To	compare	differences	in	mean	values,	the	Shapiro-Wilk	normality	test	
was	carried	out;	when	a	normal	distribution	was	found,	a	paired	t-test	was	performed.	When	the	findings	showed	no	normal	
distribution,	the	Wilcoxon	rank-sum	test	was	performed.	In	addition,	the	association	between	the	number	of	times	PFMT	was	
performed	per	day	and	the	survey	items	at	3	months	was	analyzed	by	using	Spearman’s	rank	correlation	coefficient.	In	the	
statistical	study,	p	values<0.05	were	considered	significant.

This	study	was	carried	out	with	the	approval	of	Hyogo	University	of	Health	Sciences	Ethics	Committee	No.	14001.
Informed	consent	was	obtained	from	the	participants	after	they	were	provided	verbal	and	written	explanations	regarding	

the	 purpose	 of	 the	 study,	 its	 significance,	 the	 protection	 of	 personal	 information,	 study	participation	 based	 on	 free	will,	
freedom	to	withdraw	consent,	and	the	publication	of	the	results.

RESULTS

Table 2	shows	the	characteristics	of	13	participants;	Table 3	shows	findings	for	each	survey	item	at	the	time	of	initial	
participation	in	the	program	and	after	3	months.	The	daytime	urination	frequency	was	7.7	±	2.1	times	at	initial	participation	
and	8.0	±	1.2	times	after	3	months.	Nighttime	urination	frequency	was	0.7	±	0.6	times	at	initial	participation	and	0.8	±	0.7	
times	after	3	months;	no	significant	difference	was	found	between	diurnal	and	nocturnal	frequencies.	The	ICIQ-SF	was	3.2	±	
2.4	at	the	time	of	initial	measurements	and	1.6	±	2.2	after	3	months;	a	significant	difference	was	found	(p=0.04).	Comparisons	
between	individuals	also	showed	that	the	scores	had	improved	in	most	participants.	The	10-level	self-assessment	of	anxiety	

Table 1.		Types	of	pelvic	floor	muscle	training	(PFMT)

Type Method
	(1)	Supine PFMT	in	supine	position
	(2)	Supine	+	Ball PFMT	while	holding	the	ball	between	the	knee	in	the	supine	position
	(3)	Sitting PFMT	in	sitting	position
	(4)	Sitting	+	Ball PFMT	while	holding	the	ball	in	the	knee	in	the	sitting	position
	(5)	Standing	[Static] PFMT	in	standing	position
	(6)	Standing	[Squat] PFMT	while	holding	a	squat
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in	association	with	UI	showed	scores	of	1.8	±	1.3	at	the	time	of	initial	measurement	and	1.1	±	1.2	after	3	months;	comparisons	
between	individuals	showed	a	decrease	or	increase	in	anxiety,	but	no	significant	difference	was	found.	The	PFMT	level	of	un-
derstanding	according	to	a	10-level	self-assessment	showed	scores	of	8.5	±	1.7	at	the	time	of	initial	measurements	and	9.2	±	
0.9	after	3	months;	no	significant	difference	was	found.	In	all	participants,	the	self-assessed	level	of	understanding	was	either	
maintained	or	increased	at	3	months	later.	The	self-assessed	level	of	acquisition	of	skills	pertaining	to	PFMT	showed	scores	
of	8.1	±	2.0	at	the	time	of	initial	measurements	and	9.0	±	1.2	at	3	months;	a	significant	difference	was	found	(p=0.01).	In	all	
participants,	the	self-assessed	level	of	acquisition	of	skills	was	either	maintained	or	increased	after	3	months.	At	the	time	
of	initial	measurement	and	after	3	months,	the	postures	that	facilitated	PFMT	were	supine	position.	In	detail,	8	participants	
responded	that	the	supine	position	facilitated	PFMT	at	the	time	of	initial	measurement;	the	number	of	participants	with	this	
response	increased	to	11	at	3	months	later.	Twelve	participants	performed	PFMT	at	home	6	to	7	days	a	week,	and	1	performed	
PFMT	at	home	4	to	5	days	a	week,	showing	a	high	rate	of	compliance	with	instructions.	In	addition,	the	frequency	of	PFMT	
performed	at	home	during	the	3-month	program	was	23.6	±	8.0	times	a	day.

On	the	basis	of	the	number	of	times	PFMT	was	performed	per	day,	a	positive	correlation	was	found	between	the	level	of	
understanding	of	PFMT	according	to	the	10-level	self-assessment	(p=0.008,	r=0.70)	and	the	self-assessed	level	of	acquisition	
of	skills	(p=0.04,	r=0.58)	(Table 4).

Table 2.	Characteristics	of	the	participants

Participants
Age	(years) 66.6	±	7.8
Height	(cm) 155.5	±	7.5
Weight	(kg) 53.6	±	7.9
BMI	(kg/m2) 22.1	±	2.7
History	of	childbirth	(persons)	(%) 8	(61.5)
Number	of	deliveries		(parity)	(times) 2.5	±	1.1
Incontinence	(yes/no) 6/7
N=13,	Mean	±	SD

Table 3.		Comparison	between	measurement	items	at	the	time	of	initial	measurement	and	after	3	months

Initial 3	months	later
Frequency	of	urination	(times) Daytime 7.7	±	2.1 8.0	±	1.2

Nighttime 0.7	±	0.6 0.8	±	0.7
ICIQ-SF 3.2	±	2.4 1.6	±	2.2*

Anxiety 1.8	±	1.3 1.1	±	1.2
Understanding	at	PFMT 8.5	±	1.7 9.2	±	0.9
Proficiency	at	PFMT 8.1	±	2.0 9.0	±	1.2*

Best	position	(persons) supine:	8 supine:	11

Exercise	dates	(days/week)	(persons) 6–7	days/week:	12 
4–5	days/week:		1

N=13,	Mean	±	SD,	*p<0.05.
PFMT:	 pelvic	 floor	muscle	 training;	 ICIQ-SF:	 International	Consultation	 on	 Incontinence	Question-
naire-Short	Form

Table 4.		Frequency	of	pelvic	floor	muscle	training	
(PFMT):	coefficient	of	correlation	with	survey	
items	after	3	months

3	months	later
ICIQ-SF 0.09
Anxiety	 −0.01
Understanding	at	PFMT 0.70*

Proficiency	at	PFMT 0.58**

N=13,	*p<0.01,	**p<0.05
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DISCUSSION

ICIQ-SF	improved	significantly	after	3	months	compared	to	scores	at	the	time	of	initial	measurement	(p=0.04).	The	acqui-
sition	skill	level	according	to	a	10-level	self-assessment	of	PFMT	improved	significantly	after	3	months	compared	to	the	level	
at	the	time	of	initial	measurement	(p=0.01).	The	amount	of	PFMT	performed	at	home	per	week	showed	a	high	continuation	
rate	and,	in	terms	of	the	number	of	times	PFMT	was	performed	per	day,	a	positive	correlation	was	found	between	the	level	of	
understanding	of	PFMT	according	to	a	10-level	self-assessment	(p=0.008,	r=0.70)	and	the	self-assessed	level	of	acquisition	
of	skills	(p=0.04,	r=0.58).

As	seen	in	the	program	that	was	conducted	in	our	study,	lectures	that	provided	participants	with	knowledge	regarding	UI	
and	the	purpose	of	PFMT	as	well	as	its	effect,	PFMT	practice	in	small	groups,	and	follow-up	on	a	regular	basis	for	3	months	
may	have	led	to	a	significant	improvement	in	the	level	of	skill	acquisition	pertaining	to	ICIQ-SF	and	PFMT	according	to	
a	 10-level	 self-assessment.	 Feedback	 from	 the	 participants	 included	 comments	 such	 as	 the	 following:	 “receiving actual 
guidance on practical skills has allowed me to understand how to do the training correctly”,	and	“suffering from UI really 
bothered me, but now my anxiety has been relieved”.	Although	a	comparison	between	 the	 frequency	of	urination	before	
and	 after	 the	 program	 showed	no	 significant	 difference,	 some	participants	 indicated	 that	 they	 had	 a	 successful	 practical	
experience,	as	the	comments	included	the	following:	“the time intervals between toilet visits have become longer”,	or	“I have 
acquired the ability to control myself even when I feel as though urine is about to leak out”.	As	the	participants	were	given	
an	opportunity	to	learn	how	to	contract	pelvic	floor	muscles,	the	muscles	may	have	been	continuously	affected	by	increased	
self-efficacy	and	physical	changes	due	to	exercise8,	9).	A	series	of	programs	like	these	used	in	our	study	may	have	improved	
self-efficacy,	and	may	have	led	to	motivation	to	perform	PFMT	as	a	habit.

Regarding	PFMT	performance	at	home,	the	participants	were	instructed	to	exercise	as	much	as	and	whenever	possible	
by	using	methods	that	made	it	easier	to	perform	PFMT;	instructions	were	given	without	showing	the	type	of	exercise	or	the	
frequency	at	which	it	was	to	be	performed.	As	a	result,	the	psychological	burden	related	to	the	fact	of	practicing	was	allevi-
ated,	and	the	participants’	own	motivation	was	stimulated,	leading	to	a	high	rate	of	compliance	with	instructions.	In	addition,	
in	this	study,	the	participants	were	instructed	to	use	a	review	table	to	record	the	number	of	trainings	performed	each	day.	With	
the	review	table,	blackening	the	spaces	indicating	the	number	of	trainings	performed	allowed	conversion	of	the	data	into	
graphs;	at	a	glance,	the	participants	themselves	were	able	to	review	the	increase	or	decrease	in	the	daily	number	of	times	the	
trainings	were	performed.	Among	the	various	theories	and	models	for	exercise	coaching,	the	trans-theoretical	model10) has 
been	actively	applied	to	various	kinds	of	teaching	methods	in	health	education11–13).	In	the	stages	of	behavioral	change,	which	
is	its	core	concept,	guidance	is	carried	out	depending	on	5	stages	that	differ	on	the	basis	of	readiness	for	behavioral	change;	
its	purpose	is	to	promote	effective	behavior	modification10).	Given	that	our	study	was	conducted	on	participants	who	showed	
interest	in	UI	and	PFMT	and	who	actually	desired	guidance,	most	of	the	subjects	were	in	the	preparatory	phase	of	behavior	
modification	stages.	At	this	stage,	“the	amount	of	exercise	is	increased	progressively	until	the	targeted	amount	is	reached”;	
as	 stage-compatible	 behavior	modification	 techniques,	methods	 such	 as	 self-monitoring	 (self-recording	 of	 behavior)	 are	
recommended	 in	 the	preparatory	phase14, 15).	A	method	known	as	“shaping”	consists	of	dividing	 the	 target	behavior	 into	
several	small	steps	in	a	phased	manner	(the	small-step	method),	and	of	shaping	behaviors	by	starting	with	those	that	have	
achievable results16).	In	our	study,	using	the	review	table	to	assess	the	results	of	training	allowed	for	a	natural	setting	to	target	
the	muscles	and	train	for	the	next	day	and	later;	the	recommendations	of	PFMT	that	were	easy	to	carry	out,	as	well	as	the	
recommendation	to	train	as	much	as	and	whenever	possible,	may	have	led	to	behavior	modification	based	on	the	concept	of	
shaping.	Therefore,	the	findings	suggested	that	carrying	out	the	program	by	adopting	techniques	incorporating	these	behavior	
modification-promoting	factors	was	important	in	contributing	to	the	habituation	of	PFMT.

Additionally,	the	number	of	times	PFMT	was	performed	per	day	showed	a	positive	correlation	between	the	self-assessed	
level	of	PFMT	understanding	(p=0.008,	r=0.70)	and	the	self-assessed	level	of	skill	acquisition	pertaining	to	PFMT	(p=0.04,	
r=0.58)	at	3	months.	In	a	previous	study	of	the	long	term	effects	of	PFMT	treatment	that	used	the	contents	of	a	health	educa-
tion	program	for	women	suffering	from	UI,	the	authors	stated	that	optimization	of	adherence	was	a	contributing	factor	to	the	
success	of	health	education	programs17).	In	the	program	that	was	carried	out	in	our	study,	lectures	were	given	with	the	aim	to	
deepen	understanding	of	UI	and	pelvic	floor	anatomy,	as	well	as	improve	knowledge	pertaining	to	the	purposes	and	effects	
of	PFMT.	In	addition,	during	the	lectures,	the	participants	were	instructed	to	utilize	pelvic	floor	models	and	to	visualize	the	
pelvic	organs.	This	might	be	the	reason	why	the	participants	became	self-confident	in	performing	PFMT,	and	also	the	reason	
why	the	frequency	of	PFMT	showed	a	positive	correlation	between	self-assessed	level	of	understanding	of	PFMT	and	self-
assessed	level	of	skill	acquisition	pertaining	to	PFMT.	In	other	words,	the	use	of	behavior	modification	techniques	adapted	
to	each	stage,	as	well	as	the	improved	level	of	understanding	and	acquisition	of	skills	pertaining	to	PFMT,	may	have	helped	
optimize	adherence.	In	this	study,	there	was	no	correlation	between	the	number	of	times	PFMT	was	performed	and	ICIQ−SF.	
This	is	probably	because	the	subjects	of	this	study	were	those	with	no	UI	or	more	mildly	UI.

A	limitation	of	our	study	was	that	it	was	conducted	on	a	group	of	participants	who	were	interested	in	UI	and	PFMT.	Those	
who	applied	for	participation	of	their	own	accord	were	more	inclined	to	maintain	their	motivation	for	the	fixed	period.	Future	
research	 involving	 comparative	 studies	may	need	 to	 use	 randomization	 in	 order	 to	 specifically	 elucidate	 the	 adherence-
related aspects of this study.
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In	addition,	it	would	be	advantageous	to	take	accurate	measurements	of	pelvic	floor	muscle	volume	for	the	study	period.	
This	objective	indicator	can	reduce	bias	even	if	obsequious	or	vague	comments	are	contained	in	participant	self-assessments.	
Moreover	using	a	double	blind	experiment	would	be	the	operative	method	of	judging	the	effects	of	habituation	for	PFMT.

In	any	event,	it	is	necessary	to	raise	public	awareness	for	a	better	understanding	of	measures	against	UI.	For	instance,	this	
study	is	an	effective	clarification	for	habituation	of	PFMT.
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