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Abstract.	 [Purpose]	To	compare	the	influences	of	the	active	release	technique	(ART)	and	joint	mobilization	(JM)	
on	the	visual	analog	scale	(VAS)	pain	score,	pressure	pain	threshold	(PPT),	and	neck	range	of	motion	(ROM)	of	pa-
tients	with	chronic	neck	pain.	[Subjects]	Twenty-four	individuals	with	chronic	neck	pain	were	randomly	and	equally	
assigned	to	3	groups:	an	ART	group,	a	joint	mobilization	(JM)	group,	and	a	control	group.	Before	and	after	the	in-
tervention,	the	degree	of	pain,	PPT,	and	ROM	of	the	neck	were	measured	using	a	VAS,	algometer,	and	goniometer,	
respectively.	[Results]	The	ART	group	and	JM	group	demonstrated	significant	changes	in	VAS	and	ROM	between	
pre	and	post-intervention,	while	no	significant	change	was	observed	in	the	control	group.	Significant	differences	
in	the	PPT	of	all	muscles	were	found	in	the	ART	group,	while	significant	differences	in	all	muscles	other	than	the	
trapezius	were	found	in	the	JM	group.	No	significant	difference	in	PPT	was	observed	in	any	muscle	of	the	control	
group.	The	posthoc	test	indicated	no	statistically	significant	difference	between	the	ART	and	JM	group,	but	the	
differences	of	variation	in	VAS,	PPT,	and	ROM	were	greater	in	the	ART	group	than	in	the	JM	and	control	groups.	
[Conclusion]	ART	for	the	treatment	of	chronic	neck	pain	may	be	beneficial	for	neck	pain	and	movement.
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INTRODUCTION

People	 have	 a	 70%	 likelihood	of	 developing	neck	pain	
during	their	lives;	thus,	neck	pain	is	an	important	issue	af-
fecting	 economic	 productivity	 in	 modern	 society1).	 Neck	
pain	 is	 a	 work-related	 musculoskeletal	 disorder	 that	 can	
occur	when	a	person	works	for	a	long	time	or	at	a	high	in-
tensity.	An	increasing	number	of	patients	also	visit	hospitals	
complaining	of	pain	occurring	not	only	in	the	neck	but	also	
in	 the	 upper	 extremities	 and	 head	 as	 a	 result	 of	 sustained	
excessive	 tension2).	Although	 the	 issue	of	neck	pain	 is	be-
coming	 increasingly	common	and	 important,	 research	 into	
optimal	treatmentslacking3).

A	 common	 cause	 of	 neck	 pain	 is	mechanical	 dysfunc-
tion,	which	causes	abnormal	 joint	movement,	as	abnormal	
cervical	joint	mobility	inside	the	joint	capsule	can	limit	neck	
movement4, 5).	Additionally,	 unbalanced	 soft	 tissue	 around	
the	head	and	neck	structure	can	place	limits	on	the	range	of	
motion	(ROM)	of	the	head	and	cause	neck	pain6).	Therefore,	
many	 treatments	 are	 performed	 with	 the	 aim	 of	 restoring	
soft	tissue	function	or	mobility	to	the	joints	in	patients	with	
chronic	neck	pain.	Joint	mobilization	(JM)	and	joint	manipu-
lation	are	the	most	widely	used	methods	to	increase	mobility	
inside	the	joint	capsule.	These	methods	have	been	reported	

to	increase	the	ROM	and	relieve	pain7,	8).	However,	JM	and	
joint	manipulation	performed	at	the	end	range	of	the	ROM	
directly	 on	 the	 joints	 of	 the	 cervical	 vertebrae	 can	 cause	
tension	 in	 the	patient’s	neck	muscles,	because	 the	cervical	
vertebrae	 are	 the	most	 sensitive	 part	 of	 the	 spine	 and	 this	
tension	protects	the	nerves	and	blood	vessels9).

The	active	release	technique	(ART)	is	a	manual	therapy	
for	the	recovery	of	soft	tissue	function	that	involves	the	re-
moval	of	scar	tissue,	which	can	cause	pain,	stiffness,	muscle	
weakness,	 and	 abnormal	 sensations	 including	 mechanical	
dysfunction	 in	 the	 muscles,	 myofascia,	 and	 soft	 tissue10).	
The	effectiveness	of	ART	has	been	reported	for	carpal	tun-
nel	syndrome,	Achilles	 tendonitis,	and	 tennis	elbow,	all	of	
which	involve	soft	tissue	near	joints	in	the	distal	parts	of	the	
body11).	ART	is	also	effective	at	reducing	pain	and	increas-
ing	ROM	in	patients	with	a	partial	tear	of	the	supraspinatus	
tendon12).	Most	patients	with	chronic	neck	pain	experience	
pain	and	movement	limitation	as	a	result	of	soft	tissue	im-
pairment	in	the	neck13).	Accordingly,	more	research	on	ART	
for	the	treatment	of	the	soft	tissues	of	the	neck	is	warranted.	
However,	no	previous	studies	have	assessed	how	ART	can	
improve	ROM	in	patients	with	neck	pain.

Therefore,	the	purpose	of	this	study	was	to	compare	the	
influence	of	ART	and	JM	on	the	visual	analog	scale	(VAS)	
score,	 pressure	 pain	 threshold	 (PPT),	 and	 neck	 ROM	 of		
patients	with	chronic	neck	pain,	with	the	aim	of	elucidating	
additional	information	on	their	effects	and	identifying	more	
efficient	treatments	that	can	be	used	in	clinical	settings.

SUBJECTS AND METHODS

The	study	subjects	were	24	patients	admitted	to	Hospital	

J. Phys. Ther. Sci. 
27: 2461–2464, 2015

*Corresponding	author.	Han	Suk	Lee	(E-mail:	leehansuk21@
hanmail.net)
©2015	The	Society	of	Physical	Therapy	Science.	Published	by	IPEC	Inc.
This	is	an	open-access	article	distributed	under	the	terms	of	the	Cre-
ative	Commons	Attribution	Non-Commercial	No	Derivatives	(by-nc-
nd)	License	<http://creativecommons.org/licenses/by-nc-nd/3.0/>.

Original	Article

http://creativecommons.org/licenses/by-nc-nd/3.0/


J. Phys. Ther. Sci. Vol. 27, No. 8, 20152462

A	 in	Gangnamgu	who	had	a	3-month	or	 longer	history	of	
neck	pain	and	had	mild	disability	based	on	 the	Neck	Dis-
ability	 Index	 (NDI;	 5–14	 points).	The	 sample	 size	 of	 this	
study	was	based	on	 that	of	Hyun14),	while	considering	 the	
subject	 dropout	 rate,	 and	 accounting	 for	 significance	 level	
(5%),	 power	 of	 the	 test	 (0.8),	 and	 the	 effect	 size	 (f=0.7).	
Patients	with	 structural	 abnormalities	 involving	bone	 frac-
ture	or	nerves	those	who	had	undergone	surgery	for	hernia	
or	had	high	blood	pressure,	spondyloarthritis,	lumbar	spinal	
stenosis,	 or	 scoliosis	 were	 excluded	 from	 the	 study.	 The	
participating	patients	understood	the	study	purpose	and	as-
sociated	 information	and	provided	 their	written	consent	 to	
participation.	This	 study	was	conducted	using	a	procedure	
ethically	suitable	for	human	research	in	accordance	with	the	
Declaration	of	Helsinki.

We	used	the	VAS	to	evaluate	the	degree	of	neck	pain.	The	
VAS	is	a	subjective	scoring	method	for	recording	the	degree	
of	present	pain	from	0	(no	pain)	to	10	(the	most	severe	pain	
ever	experienced)	on	a	10-cm	scale.	The	VAS	is	difficult	to	
compare	 among	 patients	 because	 of	 the	 subjective	 nature	
of	 the	 pain,	 but	 its	 reproducibility	 has	 been	 recognized	 in	
individual	patients	(ICC=0.97)15).

The	PPT	measurement	was	performed	by	one	investiga-
tor	using	an	algometer.	The	right	and	left	upper	trapezius	and	
sternocleidomastoideus	 (SCM)	were	 pressed	 at	 a	 constant	
speed.	The	subject	was	asked	to	respond	immediately	when	
the	pressure	changed	 to	pain,	and	 the	mechanical	pressure	
was	 recorded.	The	mean	 value	 of	 two	measurements	was	
used;	increasing	PPT	values	indicate	a	higher-pressure	pain	
threshold.	An	algometer	is	particularly	useful	for	measuring	
the	trigger	point	in	myofacial	pain	syndrome,	because	it	can	
determine	the	precise	location	of	the	source	pain	and	quantify	
the	pressure	sensitivity	of	muscles	(ICC=0.78–0.93)16,	17).

Passive	ROM	was	measured	by	fixing	the	subject’s	shoul-
der	so	that	it	was	not	affected	by	the	other	parts	of	the	trunk.	
Then,	neck	flexion,	extension,	 right	side	bending,	 left	side	
bending,	right	rotation,	and	left	rotation	were	measured.	The	
range	of	the	angle	was	measured	with	a	therapist	passively	
assessing	the	patient’s	pain-free	neck-joint	ROM18).

The	24	subjects	with	chronic	neck	pain	 included	 in	 the	
study	were	randomly	assigned	to	one	of	three	groups	follow-
ing	an	equivalent	control	group	pre-test/post-test	design.	For	
3	weeks,	the	ART	and	JM	groups	received	treatment	twice	
per	week	 for	 20	minutes.	After	 all	 the	 interventions	were	
completed,	 the	VAS	score,	PPT,	and	ROM	were	measured	
again.	In	the	ART	group,	ART	was	used	to	treat	the	muscles	
demonstrating	 scar	 tissue,	 among	 the	muscles	 involved	 in	
neck	 movement.	 After	 shortening	 based	 on	 fiber	 texture	
in	 the	 longitudinal	 direction,	 soft	 tissue	 mobilization	 was	
performed	with	active	or	passive	stretching	to	lengthen	the	
tissue	that	had	been	shortened12).

JM	was	performed	using	Kaltenborn’s	techniques	of	trac-
tion	and	gliding.	In	order	to	relieve	pain	with	physiological	
movements	including	flexion,	extension,	side	bending,	and	
rotation,	traction	at	Grade	I	or	II	was	performed	for	10	sec-
onds.	Additionally,	in	order	to	recover	hypomobility,	traction	
and	gliding	were	performed	at	level	3	and	maintained	for	7	
seconds.	Both	treatments	included	2–3	seconds	of	rest	and	
were	repeated	10	times19).	Subjects	in	the	control	group	did	
not	receive	any	treatment	for	chronic	neck	pain.

SPSS	18.0	for	Windows	was	used	to	analyze	the	results.	
In	 order	 to	 confirm	 the	 homogeneity	 of	 subjects’	 general	
characteristics	and	dependent	variables,	descriptive	statistics	
and	the	Kruskal-Wallis	 test	were	used.	The	Wilcoxon	rank	
test	was	performed	to	assess	the	difference	between	pre-	and	
post-treatment	values	in	each	group,	and	the	Mann-Whitney	
U	test	was	used	to	identify	significant	differences	among	the	
groups.	The	threshold	for	statistical	significance	was	chosen	
as	0.05.

RESULTS

The	extent	of	change	in	VAS	score,	PPT,	and	ROM	was	
compared	between	patients	with	chronic	neck	pain	who	un-
derwent	ART	or	JM.	Twenty-four	patients	with	a	3-month	or	
longer	history	of	chronic	neck	pain	participated	in	this	study.	
The	three	groups	demonstrated	no	significant	differences	in	
NDI	scores,	ages,	heights,	or	weights	(p>0.05)	(Table	1).

The	ART	and	 JM	groups	both	demonstrated	 significant	
improvements	 in	 VAS	 pain	 scores	 (p<0.05),	 but	 no	 sig-
nificant	change	was	observed	in	the	control	group	(p>0.05).	
The	PPT	significantly	 increased	 (p<0.05),	 in	every	muscle	
measured	 in	 the	ART	group,	and	 in	all	muscles	other	 than	
the	right	upper	trapezius	in	the	JM	group.	Muscle	PPT	dem-
onstrated	no	significant	change	in	the	control	group	(p>0.05)	
(Table	2).

After	 treatment,	 the	ART	 and	 JM	 groups	 both	 demon-
strated	 significant	 increases	 (p<0.05)	 in	 every	 neck	 joint	
ROM	parameter,	while	no	significant	changes	were	observed	
in	the	control	group	(p>0.05)	(Table	2).

The	extent	of	change	in	the	VAS	pain	score	and	PPT	be-
tween	pre-	 and	post-treatment	 significantly	differed	across	
the	 three	 groups	 (p<0.05).	The	 posthoc	 test	 indicated	 that	
changes	in	the	VAS	scores	significantly	differed	between	the	
ART	and	control	groups,	 and	between	 the	 JM	and	control	
groups	(p<0.05),	but	not	between	 the	ART	and	JM	groups	
(p>0.05).	The	changes	in	PPTs	of	the	right	upper	trapezius	
and	left	SCM	significantly	differed	to	between	the	ART	and	
JM	groups	(p<0.05);	however	no	significant	differences	were	
observed	in	the	other	muscles	(p>0.05).	Between	the	JM	and	
control	groups,	the	change	in	right	SCM	PPT	demonstrated	
a	 significant	 difference	 (p<0.05);	 however,	 no	 difference	
was	observed	in	other	muscles	(p>0.05).	Between	the	ART	
and	control	group,	the	change	in	PPT	significantly	differed	
for	all	the	measured	muscles	(p<0.05).	The	changes	in	VAS	
score	and	PPT	were	greater	in	the	ART	group	than	in	the	JM	
group,	but	these	differences	were	not	statistically	significant	
(Table	3).

Table 1.		General	characteristics	of	the	subjects

Variable ARTG JMG CG
Age	(years) 40.0±10.4 39.3±14.9 47.0±10.0
Height	(cm) 166.0±9.6 169.7±9.6 164.7±7.0
Weight	(kg) 66.2±11.9 69.3±12.6 65.8±9.2
NDI	(score) 9.2±1.39 9±1.51 7.63±2.56
Mean	±	SD
ARTG:	Active	Release	Technique	Group,	JMG:	Joint	Mobiliza-
tion	Group,	CG:	Control	Group
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The	 extent	 of	 change	 in	ROM	after	 the	 treatments	 sig-
nificantly	 differed	 across	 the	 three	 groups	 (p<0.05).	 The	
posthoc	test	indicated	that	the	change	in	ROM	significantly	
differed	between	the	ART	and	JM	groups	only	in	neck	flex-
ion	(p<0.05),	but	not	in	other	ROM	measurements	(p>0.05).	
There	was	 no	 significant	 difference	 in	 neck	 flexion	ROM	
between	 the	JM	and	control	groups	(p>0.05),	but	all	other	
ROM	parameters	significantly	differed	between	these	groups	
(p<0.05).	The	ART	and	control	groups	significantly	differed	
in	terms	of	the	change	in	ROM	for	all	the	parameters	mea-
sured	(p<0.05).	The	change	in	ROM	was	greater	in	the	ART	
group	than	in	the	JM	group,	but	this	difference	was	not	reach	
statistically	significant	(Table	3).

DISCUSSION

Repetitive	 motions	 and	 the	 use	 of	 smart	 phones	 and	
tablets	in	abnormal	head	postures	can	stress	the	head,	neck,	
and	shoulder	areas.	Additionally,	abnormal	head	posture	can	
cause	mechanical	 dysfunction	 of	 the	 cervical	 joint,	which	
can	lead	to	pain,	fibrosis	of	soft	tissue,	adaptive	shortening,	
loss	 of	 flexibility,	 and	 mechanical	 deformation	 reflecting	
the	condition	of	hypomobility,	where	there	is	no	movement	
inside	the	normal	joint	capsule20,	21).	When	mechanical	dys-
function	is	present	in	a	vertebra,	manual	therapy	is	typically	
performed,	 and	 it	 can	 be	 an	 effective	method	 of	 relieving	
neck	pain	related	to	such	dysfunction22).	JM	is	used	to	treat	
joints	with	hypomobility	or	progressive	limitation	of	mobil-
ity,	by	identifying	a	cervical	segment	with	abnormal	mobil-
ity	and	irritating	the	sensory	receptors	that	sense	pain,	thus	
eliciting	effects	on	the	muscle,	which	in	turn	stimulate	the	
muscles	to	apply	force	in	the	appropriate	direction8).

After	3	weeks	of	JM,	the	VAS,	ROM,	and	PPT	values	of	
muscles	 other	 than	 the	 right	 upper	 trapezius	 demonstrated	
significant	improvements	compared	to	their	pre-test	values.	
The	PPT	also	increased	in	the	right	upper	trapezius,	but	the	

Table 2.		Changes	in	VAS,	PPT	and	ROM

ARTG JMG CG
VAS Pre 6.0±0.9 6.2±0.7 6.0±1.3

Post 3.1±1.1* 4.3±1.0* 5.5±1.2
PPT RT 

UT
Pre 30.5±2.8 29.6±3.4 27.8±2.2
Post 38.2±6.9* 30.6±4.0 28.3±3.0

RT 
SCM

Pre 22.7±4.1 20.3±1.9 20.2±2.2
Post 26.5±5.0* 22.1±2.6* 20.7±2.7

LT 
UT

Pre 30.9±5.2 27.6±3.2 28.0±2.7
Post 35.8±7.4* 29.7±4.5* 28.2±2.4

LT 
SCM

Pre 22.8±2.2 22.1±3.2 21.3±1.3
Post 28.0±2.2* 23.9±4.1* 21.7±2.3

ROM FLEX Pre 37.4±12.7 36.4±2.5 36.3±6.2
Post 48.1±12.4* 41.5±2.7* 36.3±6.0

EXT Pre 47.0±7.9 50.9±5.7 44.9±5.5
Post 54.1±7.7* 57.9±5.5* 45.4±6.1

RT 
SB

Pre 30.5±5.7 38.4±4.6 39.0±4.4
Post 43.8±5.4* 46.3±4.8* 38.7±5.5

LT 
SB

Pre 34.7±5.4 38.9±5.0 32.7±5.5
Post 41.9±4.3* 45.1±4.0* 32.5±6.8

RT 
RO

Pre 48.6±6.8 57.8±7.6 47.8±7.0
Post 57.4±6.9* 63.6±6.3* 47.6±8.4

LT 
RO

Pre 57.4±3.4 61.3±5.8 50.3±9.6
Post 65.6±3.5* 67.2±2.9* 48.9±7.4

Mean	±	SD
*	p<	0.05
ARTG:	Active	 Release	 Technique	Group,	 JMG:	 Joint	Mobili-
zation	Group,	CG:	Control	Group,	VAS:	Visual	Analog	Scale,	
PPT:	Pressure	Pain	Threshold,	ROM:	Range	Of	Motion,	RTUT:	
Right	Upper	Trapezius,	LTUT:	Left	Upper	Trapezius,	RTSCM:	
Right	 SternoCleidoMastoid,	 LTSCM:	 Left	 SternoCleidoMas-
toid,	FLEX:	Flexion,	EXT:	Extension,	RTSB:	Right	Side	Bend-
ing,	LTSB:	Left	Side	Bending,	RTRO:	Right	Rotation,	LTRO:	
Left	Rotation

Table 3	.	Changes	in	VAS,	PPT	and	ROM	across	the	groups

ARTG	-	JMG JMG	-	CG CG	-	ARTG
ARTG JMG JMG CG CG- ARTG

VAS* −2.88±1.13 −1.88±0.84 −1.88±0.84 −0.50±1.20 −0.50±1.20 −2.88±1.13
PPT RTUT* 7.69±5.02 1.06±2.10 1.06±2.10 0.51±1.91 0.51±1.91 7.69±5.02

RTSCM* 3.88±2.09 1.89±1.48 1.89±1.48 0.50±1.42 0.50±1.42 3.88±2.09
LTUT* 5.05±3.92 2.18±1.91 2.18±1.91 0.18±1.51 0.18±1.51 5.05±3.92
LTSCM* 5.16±1.85 1.81±1.82 1.81±1.82 0.38±2.03 0.38±2.03 5.16±1.85

ROM FLEX* 10.65±2.57 5.05±2.94 5.05±2.94 −0.01±5.24 −0.01±5.24 10.65±2.57
EXT* 7.12±6.71 7.00±4.21 7.00±4.21 0.05±2.25 0.05±2.25 7.12±6.71
RTSB* 13.28±7.93 7.92±4.52 7.92±4.52 −0.29±2.14 −0.29±2.14 13.28±7.93
LTSB* 7.16±5.09 6.18±5.03 6.18±5.03 −0.19±1.84 −0.19±1.84 7.16±5.09
RTRO* 8.80±6.69 5.83±5.25 5.83±5.25 −0.20±2.34 −0.20±2.34 8.80±6.69
LTRO* 8.16±4.78 5.98±4.39 5.98±4.39 −1.41±3.33 −1.41±3.33 8.16±4.78

Mean	±	SD
*p<	0.05
Data	value:	post	-	pre
ARTG:	Active	Release	Technique	Group,	JMG:	Joint	Mobilization	Group,	CG:	Control	Group,	VAS:	Visual	Analog	Scale,	PPT:	
Pressure	Pain	Threshold,	ROM:	Range	Of	Motion,	RTUT:	Right	Upper	Trapezius,	LTUT:	Left	Upper	Trapezius,	RTSCM:	Right	
SternoCleidoMastoid,	LTSCM:	Left	SternoCleidoMastoid,	FLEX:	Flexion,	EXT:	Extension,	RTSB:	Right	Side	Bending,	LTSB:	Left	
Side	Bending,	RTRO:	Right	Rotation,	LTRO:	Left	Rotation
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difference	was	not	statistically	significant.	The	trapezius	is	
particularly	susceptible	to	damage	by	repetitive	movements	
of	 the	hand	and	arm	while	performing	work	such	as	using	
a computer23).	 Most	 of	 the	 study	 participants	 were	 right-
handed	 and	 thus	 performed	 more	 movement	 of	 the	 right	
upper	 extremity	 than	 the	 left,	which	may	explain	why	 the	
improvement	of	the	right	upper	trapezius	PPT	was	not	reach	
statistically	significant.

ART	is	a	method	for	treating	the	soft	tissues	such	as	the	
tendon,	nerve,	and	myofascia,	and	is	performed	for	repeti-
tive	strain	injury,	acute	injury,	and	functional	fixation	dam-
age	due	to	abnormal	posture	maintained	over	the	long	term.	
Furthermore,	ART	 is	 an	 effective	 at	 resolving	 adhesion	of	
scar	tissue	and	the	soft	tissue	that	causes	pain,	spasm,	muscle	
weakness,	tingling,	and	other	symptoms11).

Robb	 et	 al.24)	 demonstrated	 immediate	 improvement	 of	
muscle	PPT	when	ART	was	used	to	treat	patients	with	ad-
ductor	strain.	Additionally,	in	a	study	by	Tak	et	al.10),	ART	
treatment	 for	 3	 weeks	 on	 the	 gluteus	medius	 of	 a	 patient	
with	low	back	pain	for	3	weeks	resulted	in	improvement	of	
the	patient’s	VAS	score	and	PPT.	Although	our	 target	area	
differed	from	the	studies	of	Tak	et	al.10)	and	Robb	et	al.24), 
significant	 improvement	 was	 observed	 in	 the	 VAS	 score,	
PPT,	and	ROM	after	using	ART	 to	 treat	 the	neck	muscles	
in	 the	 present	 study.	 It	 is	 our	 opinion	 that	 these	 improve-
ments	in	VAS	score	and	PPT	after	treatment	is	the	result	of	
decreases	in	muscle	tone	after	removing	scar	tissue	adherent	
to	soft	tissue.

In	a	study	by	James25)	involving	20	young	men	with	no	
injury	of	the	lower	extremity,	hamstring	flexibility	increased	
immediately	after	ART	was	applied.	Similarly,	in	the	present	
study,	ROM	significantly	increased	after	ART	was	applied	on	
the	neck	for	3	weeks.	This	finding	indicates	that	scar	tissue,	
which	can	limit	the	mobility	of	soft	tissue,	can	be	removed	
by	ART	and	thus	relieve	limitations	of	movement12).

Although	 no	 statistically	 significant	 difference	was	 de-
tected	in	many	cases,	the	change	in	the	VAS	score,	PPT,	and	
ROM	demonstrated	a	consistent	trend	toward	being	greater	
in	the	ART	group	than	in	the	JM	group.	This	greater	effect	
may	be	 related	 to	 the	observation	 that	 soft	 tissue	 injury	 is	
the	cause	of	pain	in	87.5%	of	neck	pain	cases,	and	ART	is	
performed	directly	on	the	injured	soft	tissue13),	whereas	JM	
treats	the	limited	area	of	the	joint.	This	study	compared	the	
effect	of	treatment	over	a	short	period	of	3	weeks,	and	thus,	
it	remains	unclear	how	long	its	effectiveness	is	maintained.	
Longerterm	follow-up	surveys	are	needed	after	the	cessation	
of	 treatment.	Additionally,	 it	 is	 difficult	 to	 generalize	 our	
findings,	as	the	sample	sizes	were	small.	In	order	to	reinforce	
these	findings,	more	research	is	needed.

In	conclusion,	this	study	compared	the	VAS	score,	PPT,	
and	ROM	across	24	subjects	with	chronic	neck	pain	receiv-
ing	ART,	JM,	or	no	treatment.	It	revealed	that	ART	and	JM	
both	positively	affected	the	VAS	score,	PPT,	and	ROM,	and	
that	 the	 two	methods	 demonstrated	 few	 significant	 differ-
ences	in	their	effects.	Thus,	ART	and	JM	are	both	effective	
for	the	treatment	of	patients	with	chronic	neck	pain,	but	ART	
demonstrated	 a	 trend	 toward	 greater	 effectiveness	 for	 pa-
tients	with	neck	pain	involving	soft	tissue	injury.	Therefore,	
ART	appears	to	be	a	better	option	for	treating	patients	with	
chronic	neck	pain	in	the	clinical	setting.	Follow-up	research	

involving	 greater	 numbers	 and	 diversity	 of	 subjects	 with	
longer	terms	are	needed	to	expand	upon	these	findings.
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