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Abstract.	 [Purpose]	The	purpose	of	this	study	was	to	investigate	the	effect	of	the	lumbar	stability	exercise	on	the	
range	of	motion	(ROM)	and	height	difference	of	the	shoulder	and	to	provide	basic	data	to	prevent	musculoskeletal	
disorders	 for	 improvement	of	 the	quality	of	 life	of	older	adults.	 [Participants	and	Methods]	Twenty	older	adults	
without	musculoskeletal	problems	were	divided	into	the	lumbar	stability	exercise	group	and	the	passive	upper	arm	
exercise	group	and	performed	exercise	for	30	minutes,	3	times	a	week	for	5	weeks.	The	shoulder	flexion,	abduction,	
extension,	and	height	difference	between	shoulders	were	measured.	A	paired	 t-test	was	applied	for	comparative	
analysis	of	data	before	and	after	exercise	in	both	groups.	[Results]	In	the	lumbar	stability	exercise	group,	the	shoul-
der	flexion,	abduction	and	height	difference	were	significantly	different.	In	the	passive	upper	arm	exercise	group,	
the	abduction	was	significantly	different.	[Conclusion]	Since	it	was	proved	that	the	height	difference	and	range	of	
motion	of	shoulder	are	improved	when	the	lumbar	stability	exercise	is	indirectly	carried	out	without	directly	doing	
shoulder	exercise,	 it	 is	suggested	that	 the	 lumbar	stability	exercise	 is	strongly	recommended	for	clinical	uses	 to	
improve	functions	in	older	adults.
Key words:		Lumbar	stability	exercise,	Shoulder	range	of	motion	(ROM),	Shoulder	height	difference

(This article was submitted Aug. 31, 2022, and was accepted Oct. 3, 2022)

INTRODUCTION

	As	the	musculoskeletal	system	is	degenerated	in	elderly	adults,	muscle	atrophy	occurs	upon	calcification	of	ligaments	and	
tendons,	decrease	in	muscle	fiber	size,	increase	in	muscle	collagen	content	and	increase	in	fat1).	In	addition,	as	degeneration	
progresses,	all	the	functions	and	range	of	motion	of	joints	are	decreased,	muscle	weakness	and	chronic	pain	occur	and	reduce	
mobility	of	the	body	to	raise	dependance	on	medical	treatment.	The	limits	of	movement	or	pains	in	the	shoulder	joint	greatly	
affects	every	phase	of	one’s	life2).	Since	older	adults	frequently	suffer	gastro	intestinal	or	cardiovascular	side	effects	and	there	
is	a	concern	about	drug	abuse	and	misuse,	safe	nonpharmacological	intervention	which	can	be	applied	for	a	long	time	is	
necessary for older adults with shoulder pains3).	For	older	adults,	aerobic	exercises	such	as	walking,	stair	climbing,	biking,	
playing	gateball	and	swimming	and	low	intensity	exercises	such	as	gymnastics	for	improving	flexibility4).	Exercises	for	older	
adults	should	not	be	restricted	by	place,	equipment	or	costs	to	continue	participation	in	exercise	and	should	consist	of	easy	
exercises	that	the	elderly	can	follow5).	The	lumbar	stability	exercise	is	a	typical	example	of	the	exercise	considering	the	con-
venience	of	older	adults,	not	imposing	physical	or	financial	burden	and	easily	carried	out	only	with	a	mat	or	a	blanket	without	
specific	exercise	equipment	or	goods6).	The	lumbar	stability	exercise	can	enhance	muscle	strength,	flexibility,	endurance,	
and	correct	the	posture	by	controlling	the	tension	of	the	lumbar	spine,	pelvis,	and	hip	muscles	that	maintain	spine	stability,	
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and	has	the	advantage	of	being	less	limited	in	place,	time,	and	cost7).	In	addition,	the	lumbar	stability	exercise	is	based	on	
the	theory	that	the	activity	of	the	muscles	that	form	the	core	of	the	body	contributes	to	overall	stability.	The	lumbar	stability	
exercise	works	on	the	segments	from	the	basal	area	(the	area	near	 the	proximal	body)	to	 the	distal	area	(the	area	farther	
from	the	body)	and	gives	effect	through	motions	from	small	and	delicate	actions	to	various	large	actions8).	In	a	study	that	
identified	the	effects	of	lumbar	stability	exercise,	it	was	reported	that	lumbar	stability	exercise	was	effective	in	lumbar	muscle	
strength,	lower	extremity	strength,	and	range	of	motion9,	10).	The	abdominal	muscles	composed	of	the	external	oblique,	rectus	
abdominis,	transverse	abdominis,	and	internal	oblique	are	particularly	involved	in	the	movement	of	the	distal	area	as	well	as	
the	basal	area11).	In	addition,	the	transverse	abdominis	is	a	muscle	that	provides	stability	to	the	trunk	by	increasing	the	tension	
of	the	thoracolumbar	fascia,	which	contributes	to	the	stability	of	the	spine	and	pelvis12).	The	lumbar	stability	exercise	is	an	
exercise	method	for	coordinated	contraction	of	the	core	and	strengthening	of	stabilizer	muscles.	Especially,	older	adults	show	
prominent	weaking	of	trunk	muscles	compared	to	lower	extremity	muscles.	It	was	reported	that	this	can	greatly	affect	the	
movement	and	balance13).	In	a	previous	study,	4	weeks	of	lumbar	stability	exercise	was	effective	in	improving	upper	extrem-
ity	function,	movement,	balance,	and	motion	for	stroke	patients14).	It	was	reported	that	the	lower	back	stabilization	exercise	
of	stroke	patients	for	8	weeks	was	effective	in	wrist,	elbow	and	shoulder	joint15).	Although	study	on	exercises	for	improving	
lower	extremity	function	among	the	decreased	physical	functions	of	the	elderly	has	been	conducted	in	various	and	steady	
ways16),	study	for	improving	upper	extremity	function	is	lacking.	However,	upper	extremity	function	is	also	a	very	important	
factor	in	the	daily	life	of	the	older	adults	and	it	is	necessary	to	study	on	exercise	program	for	upper	extremity	functions.	As	
in	the	previous	study,	there	have	been	many	studies	on	the	elderly	with	stroke.	This	study	was	conducted	by	applying	lumbar	
stability	exercise	to	the	elderly	without	musculoskeletal	diseases	to	improve	physical	functions	and	flexibility	that	decrease	
upon	degeneration	due	to	aging.	The	purpose	is	to	investigate	the	effect	of	the	lumbar	stability	exercise	on	the	range	of	motion	
and	height	difference	of	the	shoulder	joint	without	doing	direct	shoulder	exercise	and	to	provide	base	data	for	improving	the	
quality	of	life	of	the	elderly	by	preventing	musculoskeletal	disorders.

PARTICIPANTS AND METHODS

For	the	participants	of	this	study,	20	older	adults	over	the	age	of	60	living	in	the	D	City	and	registered	in	N	Nursing	Home	
were	selected.	The	willing	participants	were	selected	after	being	well-informed	of	the	purpose	and	procedure	of	this	study	
through	an	information	session	according	to	the	ethical	principles	of	Declaration	of	Helsinki.	The	participants	were	randomly	
divided	into	10	participants	of	lumbar	stability	exercise	group	and	10	participants	of	passive	upper	arm	exercise	group.	The	
lumbar	stability	exercise	group	consists	of	6	males	and	4	females	with	average	age	of	67.2	±	3.0,	average	height	of	167.8	±	
5.5	cm,	and	average	weight	of	52.2	±	7.9	kg.	The	passive	upper	arm	exercise	group	consists	of	6	males	and	4	females	with	
average	age	of	68.1	±	2.0,	average	height	of	165.4	±	6.0	cm	and	average	weight	of	54.1	±	7.2	kg	(Table	1).	The	participants	
were	required	to	be	those	who	could	communicate,	those	who	had	not	undergone	shoulder	surgery	within	the	last	6	months,	
and those who spontaneously agreed to participate in the study17).

The	range	of	motion	of	the	shoulder	joint	was	measured	and	evaluated	by	using	a	digital	goniometer	(East	Angle,	Meloq	
AB,	Stockholm,	Sweden).	The	ranges	of	motion	of	the	right	shoulder	joint	of	the	participants	were	repeatedly	measured	three	
times	for	flexion,	abduction	and	extension	before	and	after	exercise	under	the	guidance	of	the	therapist	and	then	averaged.	
There	was	30	second	break	between	measurement.	The	angle	between	 the	shoulder	 joints	was	measured	by	aligning	 the	
shoulder	peak	with	the	center	line	of	the	humerus	as	the	axis	in	an	upright	posture	so	that	the	spine	does	not	bend	forward	or	
backward.	In	order	to	minimize	the	effect	of	the	order	of	measurement,	the	order	of	joint	angle	measurement	was	randomly	
selected.	The	active	joint	range	of	motion	(AROM)	was	measured	in	the	range	immediately	before	joint	angle	limitation	
occurred18).

The	shoulder	height	difference	test	was	conducted	by	using	a	motion	analyzer	(UIN	care,	Seoul,	Korea)	and	measuring	
in	the	front	posture	in	tight	clothes	and	shorts.	It	was	measured	2	times	before	lumbar	stability	exercise	and	5	weeks	after	
the	exercise.	The	measurement	was	conducted	by	screen	positioning,	calibration,	participant	information	input,	body	marker	
attachment	and	then	posture	measurement	in	order.	For	the	front	posture	measurement,	the	center	of	the	body	and	the	shoulder	
height	difference	were	analyzed.	In	the	test	of	height	difference	between	both	side	shoulders,	markers	were	attached	to	the	
left	Acrominal	processes	(AC)	and	right	acromial	processes,	and	the	height	difference	of	the	left	(Lt)	and	right	(Rt)	acromial	

Table 1.  General characteristics of the participants

Lumbar	stability	exercise	group Passive	shoulder	exercise	group
(n=10) (n=10)

Age	(years) 67.2	±	3.0 68.1	±	2.0
Height	(cm) 167.8	±	5.5 165.4	±	6.0
Weight	(kg) 52.2	±	7.9 54.1	±	7.2
Body	mass	index	(kg/m2) 18.54	±	5.7 19.78	±	7.4
All	values	are	mean	±	standard	deviation	(SD).
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processes	were	compared.	If	the	right	side	(AC)-	left	side	(AC)	was	“+”,	the	result	was	Rt-Up,	and	if	it	was	“−”,	the	result	was	
Lt-Up19).

The	beginner’s	course	of	 lumbar	stability	exercise	was	modified	for	elder	patients	 to	perform20).	The	 lumbar	stability	
exercise	group	was	directed	guided	by	a	therapist	in	the	entire	course.	The	therapist	demonstrated	and	provided	training	so	
that	the	participants	could	fully	understand,	and	the	therapist	directly	corrected	their	mistakes	and	assisted	them.	The	exercise	
was	carried	out	for	a	total	of	30	minutes,	including	a	10	minute	intermission	break,	3	times	a	week	for	5	weeks.	The	exercise	
was	performed	by	two	patients	at	a	time.

The	passive	upper	arm	exercise	was	performed	by	using	an	arm	and	leg	exercise	machine	(SE-1000,	Siheung,	Korea).	The	
patient	was	seated	and	did	exercise	by	holding	and	rotating	the	pedals	with	both	hands	under	the	assistance	of	a	therapist.	
According	to	the	patient’s	condition,	the	resistance	stage	was	selected	from	stage	1	to	10	gradually,	and	the	total	exercise	time	
was	set	to	30	minutes	and	independently	performed	3	times	a	week	for	5	weeks.

The	normality	of	the	variables	was	verified	by	performing	Shaprio–Wilks	test	was	performed	to	verify,	and	as	a	result,	the	
normality	was	satisfied.	The	paired	t-test	was	used	to	compare	the	participants	result	values			before	and	after	the	intervention.	
SPSS	statistics	version	20.0	was	used	for	analysis	of	the	collected	measured	values,	and	p<0.05	was	set	to	verify	the	statistical	
significance	level.

RESULTS

In	the	lumbar	stability	exercise	group,	the	range	of	motion	of	the	shoulder	joint	flexion	was	141.3	±	11.0°	before	exercise	
and	160.2	±	8.9°	after	exercise	for	5	weeks,	which	was	significantly	increased	(p<0.05).	In	the	passive	upper	arm	exercise	
group,	the	ROM	of	shoulder	joint	flexion	was	139.6	±	15.2°	before	exercise	and	141.5	±	9.3°	after	5	weeks,	which	was	not	
significantly	different	(p>0.05)	(Table	2).

In	 the	 lumbar	 stability	exercise	group,	 the	 range	of	motion	of	 the	 shoulder	 joint	 abduction	was	141.8	±	22.1°	before	
exercise	and	165.5	±	47.5°	after	exercise	for	5	weeks,	which	was	significantly	increased	(p<0.05).	In	the	passive	upper	arm	
exercise	group,	the	ROM	of	shoulder	joint	abduction	was	145.5	±	17.4°	before	exercise	and	162.7	±	19.1°	after	5	weeks,	
which	was	significantly	increased	(p<0.05)	(Table	2).

In	the	lumbar	stability	exercise	group,	the	range	of	motion	of	the	shoulder	joint	extension	was	30.12	±	3.1°	before	exercise	
and	31.12	±	2.5°	after	exercise	for	5	weeks,	which	was	not	significantly	different	(p>0.05).	In	the	passive	upper	arm	exercise	
group,	the	ROM	of	shoulder	joint	extension	was	31.33	±	4.4°	before	exercise	and	31.51	±	4.1°	after	5	weeks,	which	was	not	
significantly	different	(p>0.05)	(Table	2).

In	the	lumbar	stability	exercise	group,	the	shoulder	height	difference	was	1.38	±	0.67	before	exercise	and	0.75	±	0.32	after	
exercise	for	5	weeks,	which	was	not	significantly	decreased	(p>0.05).	In	the	passive	upper	arm	exercise	group,	the	shoulder	
height	difference	was	1.25	±	0.68	before	exercise	and	1.22	±	0.13	after	exercise	for	5	weeks,	which	was	not	significantly	
different	(p>0.05)	(Table	2)	(Fig.	1).

DISCUSSION

As	the	result	of	this	study,	the	range	of	motion	of	joint	was	significantly	increased	in	the	lumbar	stability	exercise	group.	It	
is	considered	that	this	result	came	from	the	increase	in	the	balance	ability	and	stability	of	the	body	by	keeping	balance	of	the	
upper	and	lower	body	through	the	treatment	of	lumbar	stability	exercise	which	strengthens	the	core	muscle,	the	part	where	all	
strength	and	movement	occurs	in	the	center	of	the	human	body21).	In	the	group	that	performed	the	lumbar	stability	exercise,	
the	 ranges	of	motion	of	 joint	 for	flexion	and	abduction	were	significantly	 increased	 (p<0.05).	This	 result	was	consistent	
with	the	results	of	a	study	that	conducted	lower	trunk	stability	strengthening	exercises	for	hemiplegic	patients,	showing	that	
lower	trunk	stability	enhancement	increased	the	active	range	of	motion	of	the	upper	extremity22).	This	is	considered	to	be	the	

Table 2.		Comparison	of	shoulder	range	of	motion	and	height	difference	before	and	after	exercise	(°)	(N=20)

Item Group Pre test Post test
Shoulder	flexion LSE* 141.3	±	11.0 160.2	±	8.9

PUE 139.6	±	15.2 141.5	±	9.3
Shoulder	abduction LSE* 141.8	±	22.1 165.5	±	47.5

PUE* 145.5	±	17.4 162.7	±	19.1
Shoulder	extension LSE 30.12	±	3.1 31.12	±	2.5

PUE 31.33	±	4.4 31.51	±	4.1
height	difference LSE* 1.38	±	0.67 0.75	±	0.32

PUE 1.25	±	0.68 1.23	±	0.13
*p<0.05.
LSE:	lumbar	stability	exercise;	PUE:	passive	upper	arm	exercise.
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result	of	the	strengthening	of	the	lumbar	muscle	strength	which	increases	the	shoulder	joint	stability	and	is	applied	to	protect	
damaged	tissued	to	normalizes	the	ROM	of	joint23).	This	increase	in	the	range	of	motion	of	joint	is	consistent	with	the	result	
of	the	previous	study	in	which	the	lower	trunk	stability	exercise	of	stroke	patient	has	an	effect	on	increase	in	the	function	and	
balance	ability	of	the	upper	extremity	decreased	due	to	stroke15),	and	the	trunk	stability	exercise	has	an	effect	of	improving	
the	balance	and	function	of	the	stroke	patients’	upper	extremity14).	It	is	suggested	that	the	balance	was	improved	by	trunk	
stability	exercise	and	it	provides	the	trunk	stability	so	that	the	pain	and	function	of	the	upper	extremity	were	improved.	In	this	
study,	as	the	result	of	evaluating	the	effect	of	passive	upper	arm	exercise	which	is	generally	performed	in	case	of	the	limit	in	
the	range	of	motion	of	shoulder	joint,	only	the	range	of	motion	of	joint	abduction	was	significantly	increased	when	the	ROM	
of	joint	before	and	after	the	exercise	were	compared.	In	the	shoulder	height	difference,	the	lumbar	stability	exercise	group	
showed	a	statistically	significant	difference	as	the	height	difference	decreased	(p<0.05),	and	the	passive	upper	arm	exercise	
group	had	no	statistical	significance	(p>0.05).	The	shoulder	joint	is	a	complex	structure	with	mobility,	and	static	and	dynamic	
stability	are	provided	by	the	harmonious	movement	of	the	rotator	cuff	muscles,	joint	capsule,	and	ligaments24).	It	is	related	
to	the	abnormal	position	of	the	static	scapula,	scapular	dyskinesis	which	is	loss	of	dynamic	control	of	scapula,	impingement	
syndrome,	rotator	cuff	dysfunction	and	various	shoulder	disorders	such	as	instability25).	Lister	et	al.’s	study26), found that the 
trunk	muscle	strengthening	exercise	affects	the	upper,	middle	and	lower	trapezius	muscles	around	the	shoulder	joint	which	
are	related	to	the	movement	of	upper	extremity.	It	is	considered	that	the	lumbar	stability	exercise	had	an	effect	on	the	range	
of	motion	and	height	difference	of	the	shoulder	joint	by	affecting	the	peripheral	area	of	the	shoulder	joint.	One	of	the	most	
important	changes	that	occur	with	aging	is	 that	the	difficulty	in	maintaining	attention	on	tasks	continues	to	increase,	and	
there	is	a	limit	to	improving	flexibility	in	the	elderly	because	flexibility	decreases	with	aging.	Such	decrease	in	flexibility,	
cognition	and	concentration	due	to	aging	is	a	cause	of	difficulty	in	independent	and	continuous	participation	in	exercise,	and	
thus	they	could	not	perform	accurate	exercise,	which	is	considered	to	be	the	cause	of	lower	effect	in	the	passive	upper	arm	
exercise	group.	Since	the	participants	of	this	study	was	limited	to	the	older	adults	registered	in	some	nursing	homes,	it	was	
not	sufficient	to	generalize	to	all	the	older	adults	and	the	proportion	of	male	among	all	the	participants	was	relatively	high.	
For	future	research,	it	is	necessary	to	correct	the	impact	of	the	gender	when	selecting	participant	by	considering	the	gender	
feature.	In	addition,	although	it	was	recommended	that	participants	in	the	study	not	do	other	exercise	during	the	study	period,	
there	was	the	possibility	that	other	exercise	was	performed,	and	the	drug	they	were	taking	due	to	a	chronic	disease	was	not	
controlled.	Although	the	exercise	intervention	period	was	limited	to	a	short	period	of	about	5	weeks,	it	has	significance	in	that	
lumbar	stability	exercise	therapy	and	passive	upper	arm	exercise	therapy	were	selected	as	groups	for	comparison	for	5	weeks	
and	the	effect	of	lumbar	stability	exercise	was	examined.	Summarizing	the	above	results,	it	was	found	that	lumbar	stability	
exercise	had	a	positive	effect	by	identification	of	the	improvement	in	shoulder	height	difference	and	in	the	range	of	motion	
of	the	shoulder	joint	in	the	elderly.	The	lumbar	stability	exercise	is	recommended	for	clinical	use	to	improve	the	function	and	
range	of	motion	of	shoulder	of	the	elderly	in	the	future.
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Fig. 1.	 	Shoulder	height	difference.
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