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• STUDY	DESIGN:	Randomized	controlled	trial.	
• OBJECTIVE:	To	compare	effects	of	upper	cervical	manipulation	and	dry	

needling	versus	mobilization	and	exercise	at	various	time	points	from	baseline	
to	3	months.	

• BACKGROUND:	Upper	cervical	manipulation	and	mobilization,	as	well	as	dry	
needling	and	exercise	are	all	common	treatment	techniques	for	the	
management	of	cervicogenic	headache.	There	is	conflicting	evidence	on	the	
efficacy	of	each	of	these	techniques	when	compared	to	the	others.	Limited	
studies	have	combined	manipulation	and	dry	needling	in	a	single	group	for	
cervicogenic	headache	against	more	conservative	and	traditional	techniques.	

• METHODS:		Patients	were	randomized	into	two	groups;	upper	cervical	thrust	
manipulation	and	dry	needling	or	non	thrust	mobilization	and	exercise.	At	
baseline,	patients	completed	the	NDI,	headache	frequency,	intensity,	and	
duration,	and	frequency	of	prescription	and	over	the	counter	medications.		Up	
to	8	sessions	of	physical	therapy	were	completed	at	the	patient	and	therapist’s	
discretion.	The	same	measures	were	completed	again	at	1-week,	4-week,	and	
3-month	intervals,	with	the	addition	of	the	GROC.	The	effects	of	the	different	
treatments	on	pain	and	disability	were	examined	with	multiple	mixed-model	
analysis	of	variance	(ANOVA).	

• RESULTS:	Eighteen	patients	satisfied	inclusion	and	exclusion	criteria	and	were	
randomized	into	the	manipulation	and	dry	needling	group	(n=10)	or	the	
mobilization	and	exercise	group	(n=8).	A	mixed	model	ANOVA	demonstrated	
the	manipulation	and	dry	needling	group	to	have	significantly	greater	
improvements	(p=.03)	in	the	GROC	from	baseline	to	3	months	compared	to	the	
mobilization	and	exercise	group.	ANOVAs	on	all	other	variables	tested	showed	
improved	outcomes	at	each	time	point	from	the	manipulation	and	dry	needling	
group	compared	to	the	mobilization	and	exercise	group,	but	did	not	show	
statistical	significance.	

• CONCLUSION:	Both	manipulation	and	dry	needling	as	well	as	mobilization	and	
exercise	are	effective	treatment	strategies	for	cervicogenic	headache.	
Manipulation	with	dry	needling	consistently	had	slightly	higher	scores	than	
mobilization	and	exercise	alone.	This	study	would	support	a	multi-modal	
approach	of	combining	these	techniques	for	the	treatment	of	cervicogenic	
headache.	

• LEVEL	OF	EVIDENCE:	Level	1b.	
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	 Cervicogenic	 Headache	 (CGH)	 is	 reported	 to	 account	 for	 15-20%	 of	 all	 chronic	 and	

recurrent	headaches1	and	 is	described	as	a	secondary	headache	 that	arises	 from	dysfunction	or	

lesion	within	the	cervical	spine	joints,	muscles,	or	ligaments.2		The	International	Headache	Society	

defines	cervicogenic	headache	as	“pain,	referred	from	a	source	in	the	neck,	and	perceived	in	one	

or	 more	 regions	 of	 the	 head	 and/or	 face.3”	 The	 dominant	 features	 of	 CGH	 usually	 include	

unilateral	 head	 pain	 without	 side-shift,	 combined	 with	 neck	 pain	 and	 limited	 neck	 range	 of	

motion.4	

It	is	thought	that	CG	headaches	arise	from	the	convergence	of	afferent	nerve	information	

from	 the	 trigeminal	 and	 upper	 three	 cervical	 spinal	 nerves	 onto	 second-order	 neurons	 in	 the	

trigemino-cervical	 nucleus.5	 Multiple	 treatment	 approaches	 claim	 to	 treat	 cervicogenic	

headaches	 including	 pharmacotherapy,	 relaxation	 therapy,	 exercise,	 stretching,	 mobilizations,	

acupuncture,	 and	 spinal	manipulation.	 There	 is	 sufficient	 evidence	 to	 show	 that	 patients	 that	

suffer	 from	 headaches	 frequently	 utilize	 physical	 therapy,	 manual	 therapy,	 and	 chiropractic	

care.6,7	Manual	and	manipulative	therapies	are	one	of	the	most	commonly	employed	treatments	

for	the	management	of	headache	disorders.8	

Spinal	Manipulation	 Therapy	 (SMT)	 is	 a	 type	 of	manual	 therapy	 that	 is	 used	 to	 reduce	

pain.9	The	use	of	manipulation	of	 the	spine	 to	 treat	patients	with	pain	 involves	a	high-velocity	

low	 amplitude	 (HVLA)	 thrust.	 Manipulation	 of	 the	 spine	 is	 different	 from	mobilization	 of	 the	

spine	in	that	the	rate	of	vertebral	joint	displacement	during	HVLAT	does	not	allow	the	patient	to	

prevent	 joint	movement.9	Mobilization	on	the	other	hand	 involves	 low-velocity	passive	motion	

non	 thrust	 techniques	 that	 can	 be	 resisted	 or	 prevented	 by	 the	 patient.10	 Manipulation	 is	 a	

commonly	accepted	and	effective	treatment	for	patients	with	head	and	neck	disorders,	including	

neck	pain	and	headache.11	Previously	it	has	been	proposed	that	this	treatment	is	associated	with	
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being	 a	 high	 risk	 treatment	 for	 vascular	 accidents	 of	 the	 cervical	 spine12,13,	 however	 there	 is	

substantial	evidence	to	show	that	SMT	is	a	very	low	risk	treatment	to	undergo	with	an	estimate	

of	 serious	 adverse	 events	 at	 6.39	 per	 10	 million.	 It	 is	 likely	 significantly	 safer	 than	 surgical	

procedures	of	the	cervical	spine	with	adverse	events	estimated	at	15.6	in	1	thousand,	and	when	

compared	 to	 risk	 associated	with	 taking	 non-steroidal	 anti-inflammatory	medication	 at	 1	 in	 1	

thousand.14	

Dry	needling	(DN)	is	becoming	and	increasingly	popular	treatment	approach	for	physical	

therapists	 to	 utilize	 when	 treating	 musculoskeletal	 diagnoses	 and	 pathologies	 including	

cervicogenic	headache.15	Although	 the	exact	mechanism	 is	unknown	 it	has	been	proposed	 that	

DN	has	both	central	and	 local	mediated	pain	reducing	mechanisms	which	have	been	shown	to	

increase	pain	pressure	thresholds,	increase	ROM,	decrease	muscle	tone	and	diminish	pain.16	DN	

has	been	proposed	 to	 treat	various	 types	of	 tissue	dysfunctions	with	 regard	 to	neurologic	and	

muscular	tissue	both	segmentally	and	at	locally	surrounding	the	target	area.17		

Various	methods	are	utilized	in	physical	examination	and	assessment	of	headache.	These	

include	 pain	 assessment,	 disability	 assessment,	 medical	 history,	 history	 of	 current	 condition,	

active	 and	 passive	 movements	 of	 the	 cervical	 spine,	 thoracic	 spine	 and	 upper	 quadrant,	

resistance	 testing,	 palpation,	 and	 screening	 techniques	 including	 neurovascular	 screening.	 To	

follow	subjective	information	regarding	pain	the	following	were	used;	the	Visual	Analogue	Scale	

(VAS),	Neck	Disability	Index	(NDI),	Global	Rating	of	Change	(GRC)	scale,	and	headache	frequency,	

intensity,	and	duration	scores.		

The	 VAS	 is	 a	 commonly	 accepted	 scale	 for	 assessing	 pre	 and	 post	 pain	 measures	 by	

showing	 strong	 correlation	 with	 the	 Numeric	 Pain	 Rating	 Scale	 which	 has	 been	 shown	 to	 be	

reliable	and	valid	for	test/re	test	purposes.18	The	NDI	is	a	widely	accepted	measure	of	disability	
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for	 conditions	 of	 the	 cervical	 spine	 with	 good	 test/retest	 reliability,	 internal	 consistency,	

construct	validity	and	is	sensitive	to	clinically	meaningful	change.19	In	addition	the	Global	Rating	

of	 Change	 (GRC)	 Scale	which	 is	 a	 patient	 self-assessment	 clinical	 progress	 tool	 that	 has	 been	

shown	to	have	good	sensitivity	to	change	with	scores	correlating	to	pain,	and	disability.20		

Randomized	controlled	trials	are	considered	the	most	reliable	method	on	which	to	assess	

the	efficacy	of	any	intervention.21	A	recent	Cochrane	Review	for	noninvasive	physical	treatments	

for	cervicogenic	headache	reported	that	the	reviewed	papers	showed	several	limitations	in	their	

methodological	designs	and	 for	 this	reason	higher	quality	studies	are	needed	to	determine	the	

efficacy	of	SMT	and	DN	for	CGH.22	

Methods	

Design	

Patients	were	seen	for	a	primary	complaint	of	headache	or	headache	and	neck	pain	from	

November	of	2013	to	April	of	2015	at	an	outpatient	orthopedic	physical	therapy	clinic	in	Abilene,	

Texas.	 Patients	 that	 qualified	 for	 the	 study	 were	 randomized	 to	 either	 Spinal	 Manipulative	

Therapy	 (SMT)	 and	 Dry	 Needling	 (DN)	 intervention	 or	 Mobilization	 (Mob)	 and	 Therapeutic	

Exercise	(TE)	intervention	for	approximately	8	weeks	at	2	visits	per	week	with	approximate	1-

hour	 treatment	 sessions.	 Patients	 completed	 numeric	 pain	 rating	 scale,	 NDI,	 GROC,	 headache	

frequency	and	duration	as	well	as	medications	used	at	baseline,	1-week,	4-weeks	and	3-months.		
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Inclusion	and	Exclusion	Criteria		

Inclusion	criteria	to	participate	in	the	study	is	as	follows;	Patient	must	be	between	18	and	

65	years	old,	patient	reports	experiencing	at	 least	one	headache	per	week	for	the	last	3	month	

with	at	least	2/10	pain	(NPRS	0-10)	and	a	minimum	disability	score	of	10	points	on	the	0-50	NDI	

scale),	unilateral	head	pain	without	side	shift,	in	the	upper	posterior	neck	or	occipital	region	that	

may	 spread	 to	 the	 oculofrontotemporal	 area	 on	 the	 symptomatic	 side	with	 pain	 triggered	 by	

neck	movement	and/or	sustained	positions,	 reduced	range	of	motion	of	 the	cervical	 spine	 (i.e.	

less	 than	32	degrees	of	 right	or	 left	passive	 range	of	motion	on	 the	 flexion-rotation	 test),	pain	

elicited	by	external	pressure	over	at	least	one	of	the	upper	cervical	joints	(C0-C3)	with	moderate	

to	severe,	non-throbbing	and	non-lancinating	pain.		

Exclusion	 criteria	 which	 eliminated	 patients	 from	 participating	 in	 the	 study	 included;	

presence	 of	 any	 of	 the	 following	 atherosclerotic	 risk	 factors:	 uncontrolled	 hypertension,	

diabetes,	heart	disease,	stroke,	 transient	 ischemic	attack,	peripheral	vascular	disease,	smoking,	

or	uncontrolled	hypercholesterolemia	or	hyperlipidemia.	Red	 flags	noted	 in	 the	patient’s	Neck	

Medical	Screening	Questionnaire	such	as	but	not	limited	to	tumors,	fracture,	metabolic	diseases,	

RA,	osteoporosis,	history	of	and	prolonged	steroid	use.	History	of	whiplash	injury	within	the	last	

6	weeks	or	a	diagnosis	of	cervical	stenosis	and	or	bilateral	upper	extremity	symptoms.	Evidence	

of	CNS	involvement,	to	include	hyperreflexia,	sensory	disturbances	in	the	hand,	intrinsic	muscle	

wasting	 of	 the	 hands,	 unsteadiness	 during	walking,	 nystagmus,	 loss	 of	 visual	 acuity,	 impaired	

sensation	 of	 the	 face,	 altered	 taste,	 presence	 of	 pathological	 reflexes	 (i.e.	 positive	 Hoffman’s	

and/or	 Babinski	 reflexes).	 Two	 or	 more	 positive	 neurologic	 signs	 consistent	 with	 nerve	 root	

compression,	including	any	2	of	the	following:		
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i. Muscle	weakness	involving	a	major	muscle	group	of	the	upper	extremity.	

ii. Diminished	UE	deep	tendon	reflex	of	the	biceps,brachioradialis,triceps	or	superficial	flexors		

iii. Diminished	or	absent	sensation	to	pinprick	in	any	UE	dermatome.		

Additional	 exclusion	 criteria	 included	 prior	 surgery	 to	 neck	 or	 thoracic	 spine	 and	 or	

involvement	 in	 litigation	or	worker’s	 compensation	 regarding	neck	pain	or	headaches.	Manual	

therapy	treatment	including	PT	or	chiropractic	care	for	neck	pain	or	headaches	in	the	3	months	

prior	to	baseline	exam	or	any	condition	that	might	contraindicate	spinal	manipulative	therapy,	

dry	 needling	 or	 electro-dry	 needling	 including	 but	 not	 limited	 to	 active	 cancer	 of	 any	 kind,	 a	

pacemaker	or	internal	defibrillator,	atrial	fibrillation	or	autoimmune	inflammatory	conditions	of	

any	kind	including	the	skin,	or	an	active	infection	or	open	wound	around	the	area	to	be	treated.	

Mobilization	and	Therapeutic	Exercise	

The	 Mob/TE	 group	 consisted	 of	 non-thrust	 mobilization	 to	 the	 articulations	 of	 the	

cervical,	thoracic	or	rib	joints	with	required	mobilization	to	the	C1/2	and	T1/2	articulations	at	

least	once	during	the	intervention	period.	Any	or	all	of	the	above	mentioned	articulations	can	be	

mobilized	 during	 each	 treatment,	 with	 one	 cervical	 and	 one	 thoracic	 level	 mandatory	 each	

treatment.	 Mobilizations	 are	 “Maitland”	 mobilizations	 that	 should	 not	 cause	 an	 audible	 pop.	

Mobilization	occurred	for	a	minimum	of	30	seconds	at	each	articulation	and	was	performed	at	

each	 segment	 targeted	 with	 either	 grade	 IV	 bilateral	 PA	 mobs	 for	 cervical	 spine	 or	 grade	 IV	

central	PA	mobilizations	for	the	thoracic	spine.	

In	addition	craniocervical	flexion	exercises	were	performed	using	a	air	filled	biofeedback	

unit	 in	 the	 suboccipital	 region	 with	 the	 parameters	 listed	 in	 Table	 1	 below.	 Mandatory	
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progressive	resistive	exercise	was	performed	at	each	session	with	resistance	targeting	the	lower	

trapezius	and	 serratus	anterior.	 In	addition,	 any	other	upper	quadrant	muscle	groups	deemed	

appropriate	 for	3	 sets	of	10	 repetitions	with	10	 second	holds	 totaling	between	15-20	minutes	

could	be	utilized.	Optionally	 the	patients	 in	 this	 group	were	given	 the	 choice	of	 finishing	 each	

session	with	interferential	current	electrical	stimulation	to	the	cervicothoracic	region	with	moist	

heat	for	20	minutes	based	on	the	appropriateness	to	the	case	and	patient	choice.	

	

	

Table	1:	Instructions	for	CCF	Exercises	

Cranio-Cervical	Flexion	Exercises:	the	participant	will	be	placed	in	supine,	with	the	knees	bent	and	

the	position	of	 the	head	standardized	by	placing	the	craniocervical	and	cervical	spines	in	a	mid-

position.	 An	 air-filled	 pressure	 biofeedback	 unit	 (Chattanooga	 Group,	 Inc,	 Hixson,	 TN)	 will	 be	

placed	suboccipitally	behind	the	patient’s	neck	and	pre-inflated	to	a	baseline	of	20	mmHg.	Patients	

will	be	required	to	perform	the	craniocervical	flexion	action	(instruct	“a	nod	of	the	head,	similar	to	

indicating	yes”)	and	attempt	 to	visually	 target	 pressures	 of	22,	24,	26,	 28,	and	30	mmHg	 from	a	

resting	baseline	of	20	mmHg,	and	to	hold	the	position	steady	for	10	seconds.	The	action	of	nodding	

will	be	performed	in	a	gentle	and	slow	manner.	A	10-second	rest	will	be	allowed	between	trials.	If	

the	 pressure	 deviates	 below	 the	 target	 pressure,	 the	 pressure	 is	 not	 held	 steadily,	 substitution	

with	the	superficial	flexors	(sternocleidomastoid	or	anterior	scalene)	occurs,	or	neck	retraction	is	

noticed	before	the	completion	of	the	10-second	isometric	hold,	it	will	be	regarded	as	a	failure	and	

the	 last	 successful	 target	 pressure	 should	 be	 used	 for	 their	 exercise	 level	 wherein	 they	 will	

perform	3	set	of	10	repetitions	each	with	a	10	sec	isometric	hold.			
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Manipulation	and	Dry	Needling	

The	SMT/DN	group	consisted	of	HVLA	thrust	manipulation	to	C1/2	and	T1/2	bilaterally	

at	 least	 once,	 then	 optionally	 at	 every	 treatment	 and	 with	 other	 optional	 SMT	 to	 any	 of	 the	

cervical,	thoracic	or	rib	articulations.	During	the	procedure	each	technique	must	have	produced	

multiple	audible	pops	and	the	patient	was	not	 issued	exercise	or	given	mobilization	treatment.	

The	 above-mentioned	 HVLA	 techniques	 for	 the	 cervical	 spine	 included	 momentum	 induced	

rotary	techniques	using	multiple	levers	with	the	patient	in	supine.		

In	addition	during	at	least	one	treatment	the	patient	must	have	undergone	the	below	listed	

DN	protocol.	This	protocol	may	have	been	used	on	every	session	up	to	8	sessions	and	must	have	

included	at	least	6	of	the	9	below	listed	mandatory	acupoints	with	or	without	the	optional	points	

and	with	electo-needling.		

i. Mandatory	points:	GV16,	GV17,	BL9,	BL10TCM,	BL10W,	GB12,	GB19,	GB20,	GB21.	

ii. Optional	points:	LI4,	GB14,	BL2,	YuYao,	Yintang,	Taiyang,	ST7,	ST8	

In	addition	2	ashi	points	(trigger	points	or	highly	sensitive	points)	must	have	been	utilized	

during	which	a	deqi	(deep	pressure	or	spreading	warmth)	response	was	sought	with	needle	

manipulation.	The	needles	were	left	in	situ	for	20	minutes	with	electrical	stimulation	using	an	

ITO	ES-130	unit	with	parameters	of	2Hz	at	250	microseconds	continuous	with	moderate	

intensity	to	patient	tolerance	at	a	level	the	patient	was	instructed	to	guide	based	on	feeling	

strong	but	not	painful.	Table	2	gives	describes	these	points	in	detail.		
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Table	2:	Dry	Needling	Points	for	CGH	

Acupoints	 Anatomical	consideration	 Muscle	 Depth	

BL10W		 1.3	cun	lateral	of	space	between	
occiput	and	C2	SP		

Cervical	paraspinals	to	include	Obliquus	
capitis	inferior		

P	to	A	at	45	deg.	Angle	medially.	
Depth	as	needed.		

BL10TCM		 1.3	cun	lateral	of	C2	SP		 Cervical	paraspinals	to	include	Rectus	
capitis	posterior	major		

P	to	A	at	45	deg.	Angle	medially.	
Depth	as	needed.		

GB20		 Half	way	between	EOP	and	
mastoid	process		

Semispinalis	capitis,	obliquus	capitius	
superior,	Rectus	capitis	posterior	major		

20-30mm	cephalad	and	toward	
opposite	side	eye		

GB12		 Posterior	and	superior	of	
mastoid	process		

Splenius	capitis,	SCM	posterior	digastric,	
obliquus	capitis	superior		

20-30mm	cephalad	and	toward	
opposite	side	eye		

GV16		 Below	EOP	in	midline		 Rectus	capitis	posterior	minor		 Caudad	angulation	below	EOP		

GV17		 1.5	cun	proximal	of	GV16	in	
midline		

Occipitalis		 Caudad	angulation	for	needle	grasp		

BL9		 1.5	cun	lateral	of	GV17		 Occipitalis		 Caudad	orientation	for	needle	grasp		

GB19		 1.5	cun	lateral	of	BL9		 Occipitalis		 Caudad	orientation	for	needle	grasp		

GB21		 Center	of	upper	trapezius,	one	
cun	above	clavicle		

Upper	trapezius		 P	to	A	or	A	to	P	with	cephalad	
orientation	(away	from	pleural	
space)		

LI4		 Dorsal	side	of	hand;	midpoint	of	
2nd	metacarpal	bone,	close	to	
the	radial/	lateral	border		

1st	Dorsal	Interosseous,	Adductor	Pollicis		 10mm	P	to	A		

Yu	Yao		 Center	of	eyebrow	above	pupil		 Orbicularis	oculi		 Angulation	for	needle	grasp		

BL2		 Medial	eyebrow		 Corrugator		 P	to	A	Depth	as	needed		

Yintang		 Between	eyebrows		 Procerus		 20-30mm	cephalad	and	toward	
opposite	side	eye		

Taiyang		 .5	cun	posterior	of	corner	of	
orbit		

Temporalis		 20-30mm	cephalad	and	toward	
opposite	side	eye		

GB14		 1	cun	above	the	midpoint	of	the	
eyebrow	

Frontalis	 A	to	P	to	Depth	as	needed	

ST8		 Hairline	directly	superior	to	Tai	
Yang		

Temporalis		 Angulation	caudad	for	needle	grasp		

ST7		 .5	cun	medial	of	tragus	and	
inferior	to	zygomatic	arch		

Lateral	Pterygoid	(superior	and	inferior	
head)	and	Medial	Pterygoid	

A	to	P	with	either	0,	30,	or	45	deg.	of	
cephalad	angle	–	for	superior	head,	
inferior	head,	or	medial	pterygoid.	
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Participants	

Initially	23	patients	were	considered	over	the	course	of	the	study	for	participation	based	

on	diagnosis	and	presentation	from	a	single	outpatient	orthopedic	clinic	in	Abilene,	Texas.	Of	

those,	3	were	excluded	due	to	the	exclusion	criteria,	specifically	seeing	a	chiropractor.	Although	

it	was	not	for	headache	symptoms,	the	upper	cervical	spine	was	still	manipulated	in	all	of	their	

visits.	Of	the	remaining	20,	all	qualified	based	on	inclusion	criteria.	The	participants	that	

qualified	for	the	study	were	randomized	to	either	the	SMT/DN	group	(n=10)	or	the	Mob/TE	

group	(n=10)	and	treated	by	a	single	physical	therapist	with	a	doctorate	level	physical	therapy	

degree	and	advanced	certifications	in	dry	needling	and	spinal	manipulation.	Of	those,	10	

participants	in	the	SMT/DN	group	and	8	in	the	Mob/TE	group	completed	all	follow	up	visits	

and/or	phone	calls.		

Data	Analysis	

To	 ensure	 adequate	 randomization	 of	 groups,	 independent	 T-tests	 were	 used	 for	

continuous	data,	 and	 chi-square	 tests	were	used	 for	 categorical	 data.	 The	means	were	 further	

analyzed	with	descriptive	statistics	to	find	measures	of	central	tendency.		

The	 primary	 aim	 of	 the	 study	 was	 to	 analyze	 between	 group	 differences	 for	 the	 Neck	

Disability	 Index,	 Global	 Rate	 of	 Change,	 headache	 intensity,	 frequency,	 and	 duration,	 and	

frequency	of	prescription	and	over-the-counter	medications.	Each	of	 these	were	analyzed	with	

multiple	 2-by-2	 mixed-model	 analysis	 of	 variance	 (ANOVA),	 with	 treatment	 group	 (SMT/DN	

versus	Mob/Ex.)	 as	 the	 between-subject	 variable	 and	 time	 (baseline,	 1	 week,	 4	 weeks,	 and	 3	

months)	as	the	within-subjects	variable.		
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Results	

Of	the	eighteen	patients	who	made	up	both	groups,	there	were	no	significant	differences	

in	any	of	 the	baseline	characteristics.	Mean	outcome	variables	assessing	significant	differences	

between	 the	groups	can	be	 found	 in	Table	 3.	There	was	no	significant	difference	between	the	

groups	in	any	of	the	demographic	data	or	subjective	headache	data,	shown	with	no	p	values	<.05.	

In	addition,	the	within-group	and	between-group	differences	for	functional	and	subjective	scales	

from	separate	ANOVAs	can	be	found	in	Table	4.			

	

Table	3:	Mean	Baseline	Variables:	Demographics,		

Outcome	Measures,	Physical	Impairments	

	

Variable	 Manip/DN	Group	 Mob/Ex	Group	 P	Value	

Age	 46.2	±	20.4	 50.7	±	15.1	 .60	

Gender	 10	(70%)	 8	(63%)	 .89	

Baseline	HA	Intensity	 7.1	±	2.0	 6.5	±	1.8	 .53	

Baseline	HA	Duration	 4.5	±	1.5	 3.0	±	1.7	 .57	

Baseline	HA	Frequency	 5.4	±	2.0	 5.2	±	1.3	 .85	

Baseline	NDI	 22.6	±	7.6	 22.0	±	9.1	 .88	

Baseline	Freq	OC	Meds	 1.7	±	2.2	 1.63	±	2.2	 .69	

Baseline	Freq	Pres	Meds	 1.5	±	2.0	 1.3	±	1.9	 .63	

Abbreviations:	 NDI,	 Neck	 Disability	 Index	 (0-50	 with	 lower	 scores	 representing	 less	 pain.)	

Headache	 Intensity	 (0-10	 on	 Numerical	 Pain	 Rating	 Scale	 with	 lower	 scores	 representing	 less	

pain.)	Headache	Duration	(Hours/Week	with	Values:	1=0-5,	2=6-10,	3=11-15,	4=16-20,	5=21-25,	

6=26+)	 Frequency	 Over-Counter	 Medicine	 and	 Prescription	 Medicine	 (Values:	 0=Not	 at	 all,	

1=1X/Week,	2=1X/Couple	Days,	3=1-2X/Day,	4=>3X/Day)	

*Data	are	mean	±	SD,	except	for	Gender.	

*Gender	is	N=Total	Number,	and	%Female	
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Table	4:	Within	Group	Change	Scores	and	Between	Group	Change	Scores	

	(Baseline	to	3	Month	F/U)	

	

	

	

	

	

	 	

Variable	
Within-Group	Change	

Scores	for	Manip/DN	

Within-Group	Change	

Scores	for	Mob/Ex	

Between-Group	

Difference	in	

Change	Scores	

NDI	 16.7	 11.5	 5.2,	p=0.35	

GROC	 2.5	 1.1	 1.4,	p=0.03	

HA	Intensity	 5.8	 3.5	 2.3,	p=0.12	

HA	Frequency	 4	 2.4	 1.6,	p=0.16	

HA	Duration	 3.1	 1.2	 1.9,	p=0.57	

Freq	OC	Meds	 1.4	 0.6	 0.8,	p=0.69	

Freq	Pres	Meds	 1.4	 1	 0.4,	p=0.80	

Abbreviations:	 NDI,	 Neck	 Disability	 Index	 (0-50	 with	 lower	 scores	 representing	 less	 pain.)	

Headache	 Intensity	 (0-10	 on	 Numerical	 Pain	 Rating	 Scale	with	 lower	 scores	 representing	 less	

pain.)	Headache	Duration	(Hours/Week	with	Values:	1=0-5,	2=6-10,	3=11-15,	4=16-20,	5=21-25,	

6=26+)	 Frequency	 Over-Counter	 Medicine	 and	 Prescription	 Medicine	 (Values:	 0=Not	 at	 all,	

1=1X/Week,	2=1X/Couple	Days,	3=1-2X/Day,	4=>3X/Day)	
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Neck	Disability	

For	 the	 NDI,	 a	 2-by-2	 mixed	 model	

ANOVA	 revealed	 significant	 within-group	

changes	 baseline	 to	 3-month	 follow-up	 for	

both	 groups.	 At	 each	 time	 point	 the	

HVLAT/DN	 group	 experienced	 a	 greater	

decrease	 in	 disability	 levels	 than	 the	

mobilization/exercise	 group,	 demonstrated	

in	Figure	1.	It	was	not,	however,	statistically	

significant	in	between-group	effects	as	the	p	

value	was	only	0.35.		

	

	

Figure	1	

	

Global	Rate	of	Change	

For	the	Global	Rate	of	Change	Scores,	

the	 trend	 repeated,	 with	 greater	

improvements	 at	 each	 time	 period	 for	

Manipulation	and	Dry	Needling	compared	to	

Mobilization	and	exercise,	as	seen	in	Figure	

2.	 There	 were	 significant	 within-group	

changes	in	each	group	at	1	week	to	3-month	

follow-up.	 There	 was	 also	 a	 significant	

between-group	effect	with	a	p	value	of	0.03.	

This	is	the	strongest	between-group	effect	of	

this	study.		

	

Figure	2	
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Headache	 Frequency,	 Intensity,	 and	

Duration	

Headache	 frequency,	 intensity,	 and	

duration	 each	 had	 consistently	 greater	

positive	 changes	 for	 the	 manipulation	 and	

dry	 needling	 group	 at	 each	 time	 period.	

Group	 means	 at	 each	 time	 period	

demonstrated	 the	 manipulation	 and	 dry	

needling	 group	 experienced	 greater	

decreases	 in	 symptoms	 compared	 to	 the	

mobilization	and	exercise	group.	Again,	both	

groups	 showed	 significant	 within-group	

changes,	 but	 the	 between-group	 effects	 p	

value	 for	 each	 was	 0.12,	 0.16,	 0.57,	

respectively,	 revealing	 no	 significant	

between-group	 differences.	 Figures	 3,	 4,	

and	5	display	the	changes	over	time.	

	

	

																								Figure	3	

	

																																			Figure4
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Figure	5	

Frequency	of	Prescription	and	Over-The-

Counter	Medications	

Lastly,	 there	were	 significant	within-

group	effects	 in	decreasing	the	frequency	of	

prescription	 and	 over-the-counter	

medications	 from	 baseline	 to	 3-month	

follow-up.	 Figures	 6	 and	 7	 demonstrate	

significant	 decreases	 in	 frequency	 of	

medications	 for	 both	 groups,	 with	 the	

manipulation	and	dry	needling	group	having	

a	slightly	greater	reduction	 in	 frequency	 for	

both	 types	 of	 medications.	 The	 between-

group	effects	fell	short	of	significance	with	p	

values	 of	 0.80	 for	 prescription	 medication	

frequency,	 and	 0.69	 for	 prescription	

medication	frequency.		

	

	

Figure	6	

	

	

Figure	7	
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Discussion	

Changes	in	Disability	and	Pain	

The	 results	 of	 this	 study	 suggest	 that	 physical	 therapy	 treatment	 sessions	 including	

manipulation	and	dry	needling	have	greater	 improvements	 compared	 to	 treatments	with	only	

mobilization	and	exercise	at	1-week,	4-weeks,	and	3-months	for	measures	including	NDI,	GROC,	

frequency	of	medications	 for	headache,	 and	headache	 intensity,	 frequency,	 and	duration.	 	 It	 is	

important	 to	 note	 that	 both	 groups	 for	 each	 measure	 had	 significant	 within-group	 changes,	

meaning	 both	 manipulation	 and	 dry	 needling	 as	 well	 as	 mobilization	 and	 exercise	 were	

beneficial	in	this	study	for	the	treatment	of	cervicogenic	headaches.		

There	were	meaningful	differences	between	groups	at	every	time	point	for	all	measures.	

The	manipulation	 and	dry	 needling	 group	had	 consistently	 greater	 changes	 for	 each	measure,	

although	not	enough	to	show	significance.	The	only	measure	that	had	significant	between-group	

effects	 was	 the	 GROC	 scale	 which	 had	 a	 between-group	 difference	 from	 baseline	 to	 3-month	

follow-up	of	1.4,	with	a	p	value	of	0.03.	All	other	measures	are	approaching	significance,	but	did	

not	have	p	values	under	0.05.		

Our	results	reflect	other	studies	that	 found	significant	decreases	 in	headache	frequency,	

intensity,	 and	 duration	 following	 SMT.23	 The	 suggested	 theory	 of	 decreased	 pain	 from	 SMT	

reflects	 the	 altered	 afferent	 discharge	 rates24	 of	 the	 sensory	 nerves	 funneling	 into	 the	

trigeminocervical	 nucleus	 (TCN)	 from	 the	 upper	 cervical	 segments,	 temporomandibular	 joint,	

neck	and	face.	These	discharge	rates	appear	larger	when	the	velocity	displacing	the	vertebrae	is	

less	 than	 200	milliseconds.	 SMT	may	 stimulate	more	mechanoreceptors	 in	 the	 zygapophyseal	

joint	capsules,	spinal	ligaments,	intervertebral	discs,	proprioceptors	in	the	muscle	spindles,	and	
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golgi	tendon	organs	in	the	muscles	when	compared	to	mobilization	alone.25,26	This	would	serve	

to	change	the	alpha	motor	neuron	excitability	levels	and	subsequent	overstimulation	of	the	TCN.	

Dry	Needling	presents	a	unique	cascade	of	effects	that	can	decrease	headache	symptoms	

as	 well,	 affecting	 supraspinal	 centers	 and	 peripheral	 biochemical	 mechanisms.27	 It	 has	 been	

shown	 that	dry	needling	has	positive	 effects	on	acidic	pH	and	 inhibition	of	 acetylcholine	at	or	

near	 muscular	 trigger	 points.28,29	 More	 importantly,	 with	 durations	 of	 15-20	 minutes,	 and	

especially	while	using	electrically	stimulated	needling,	significant	analgesic	effects	coincide	with	

endogenous	 opiod	 as	 well	 as	 serotonin	 release.30	 Corticotophin-releasing	 factor	 (CRF)	 and	

prostaglandin	E2	(PGE2)	are	also	involved	in	electro-needling	analgesia.	Lastly,	electro-needling	

may	 increase	 levels	 of	 endogenous	 anandamide	 by	 inhibiting	 cyclooxygenase	 (COX-2)	

expression.	 CRF	 and	 PGE2	 both	 have	 positive	 roles	 in	 decreasing	 inflammation.	 Endogenous	

anandamide	and	COX-2	have	an	inverse	relationship	that	can	have	a	positive	effect	on	increasing	

opiod	 release.31	 Opiods	 not	 only	 desensitize	 peripheral	 nociceptors,	 but	 also	 decrease	

proinflammatory	 cytokines.	 Needling	 has	 also	 been	 shown	 to	 have	 a	 strong	 effect	 on	 pain	

inhibition	via	stimulation	of	the	periaqueductal	grey	(PAG).32	

Majority	 of	 literature	 has	 focused	 on	 treating	 the	 C1-2	 segment	 when	 working	 with	

cervicogenic	headache,	both	when	using	manipulation	and	dry	needling.33,34	The	posterior	arch	

of	the	atlas	has	been	found	to	be	the	most	important	trigger	zone	in	headaches	of	cervical	origin.	

Our	study	supports	the	positive	effects	of	targeting	this	segment	in	the	treatment	of	cervicogenic	

headache.	
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	It	is	worth	noting	that	manipulation	and	dry	needling	may	function	better	as	a	“first	line	

of	 defense”	 in	 treating	 these	 conditions	 since	 the	 manipulation	 and	 dry	 needling	 group	

consistently	showed	more	dramatic	changes	between	baseline	and	1	week	when	compared	with	

mobilization	and	exercise.		

	

Limitations	

This	study	had	a	relatively	small	 ‘n’,	number	of	patients.	10	in	the	manipulation	and	dry	

needling	group	compared	to	8	in	the	mobilization	and	exercise	group.	It	 is	possible	with	larger	

numbers	 that	 these	 measures	 would	 have	 shown	 more	 numerous	 significant	 between-group	

effects.	Other	studies	with	smaller	patient	numbers	have	shown	similar	results	with	significant	

reduction	 in	HA	symptoms	within	groups,	 and	obvious	benefits	of	 spinal	manipulation,	but	no	

statistical	 significance.35	Future	 studies	 should	 include	 a	 greater	 number	 of	 subjects.	 It	will	 be	

interesting	to	see	the	results	when	this	data	is	combined	with	data	from	numerous	clinics	across	

the	country	participating	in	the	same	randomized	controlled	trial.	

	

CONCLUSION	

It	is	a	positive	find	that	both	groups	had	significant	improvements	within	themselves,	and	

that	 the	 manipulation	 and	 dry	 needling	 group	 showed	 improved	 outcomes	 compared	 to	 the	

mobilization	 and	 exercise	 group	 across	 multiple	 time	 periods	 and	 subjective	 measures.	 This	

study	 supports	 using	 both	 treatments	 to	 effectively	 treat	 the	 symptoms	 of	 cervicogenic	

headache,	 and	makes	 an	 argument	 for	 using	 a	multi-modal	 approach	 in	 which	 all	 techniques	

from	both	groups	are	used,	with	manipulation	and	dry	needling	likely	performed	first.		
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