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It’s	perfect	how	the	practice	slows	down,	repeats,	and	just	focuses	on	just	a	

healthy	mind.	So	whereas	out	in	the	world,	we’re	supposed	to	go,	go,	go.	Here	

we	can	just	slow	down,	be	in	our	minds,	be	present,	and	just	be.	

Adjustment.	Though	quantitative	data	regarding	adjustment	to	injury	

produced	non-significant	findings	based	on	the	Friedman	Test	(X2=2.80,	p=0.25),	

the	calculated	percent	change	from	the	pre-	to	post-intervention	MPAI-4	Part	B	

assessment	was	-57.6%,	indicating	a	considerable	decrease	in	issues	related	to	

adjustment	to	injury.	In	addition,	the	qualitative	data	showed	an	improvement	in	

adjustment.	Qualitative	data	showed	an	increased	interest	in	activity	and	self-

esteem,	as	well	as	a	decrease	in	irritability	from	the	perspective	of	both	the	

caregivers	and	the	participants.	When	asked	about	a	change	in	amount	of	activity	

for	individuals	with	TBI,	one	caregiver	said	“he’s	interested	in	doing	more	than	just	

this.”	When	asked	the	same	question,	a	participant	stated,	“I	do	want	to	do	more	

activities	outside	of	the	house.”	Moreover,	one	participant	explained,	“I	do	have	

more	endurance	of	being	able	to	take	on	more	activities	throughout	the	course	of	

the	day.”	Caregivers	emphasized	an	increase	in	self-esteem	following	the	yoga	

intervention.	One	caregiver	commented	on	the	relationship	between	improvement	

in	self-esteem,	and	the	eight	weeks	of	yoga,	saying:	

Self-esteem	I	think	is	a	big	problem.	I	mean,	a	huge	problem.	But	um,	maybe	

for	the	past	two	months	she,	I	think	she’s	more	aware	and	more	in	

acceptance.	So	it	seems	like	the	self-esteem	is	less	of	a	problem,		

While	another	caregiver	explained	that	her	husband	is	considering	taking	initiative	

on	a	project	that	she	relates	to	an	increase	in	self-esteem.	Concerning	irritability,	a	
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caregiver	stated	her	son	is	“definitely	getting	more	pleasant	to	be	with,”	and	a	

participant	said	“yoga,	being	mindful,	the	whole	practice	of	presence	and	really	

being	intentional	and	present	with	what	you’re	doing	has	positively	affected	the	way	

I	approach	anything.”	

Social	Support	in	the	TBI	Community.	Though	not	included	in	the	purpose	

of	this	study,	appreciation	of	the	community	that	formed	as	a	result	of	the	yoga	

intervention	was	evident	as	a	theme	throughout	the	caregiver	and	participant	focus	

groups.	In	the	profound	words	of	a	caregiver,	yoga	has	provided	“a	place	[for	the	

participants]	to	be	injured.”	Caregivers	expressed	“it’s	just	nice	to	be	with	people	

who	are	maybe	dealing	with	the	same	things,”		“they	need	groups	to	socialize,	to	

exchange	because	they’re	very	lonely,”	and	yoga	has	“been	wonderful	for	him	

because	the	rest	of	the	time	he	is	in	the	home	alone.”	In	line	with	caregiver	

responses,	a	participant	stated	that	yoga	helps	in	“having	community	support	others	

who	know	your	situation,	experience,	having	gone	through	the	same	things.”	One	

participant	expressed	an	appreciation	of	the	ability	to	share	experiences,	saying	“it’s	

better	to	have	friends	that	you	can	meet	actually,	all	of	you,	and	to	know	that	they’re	

doing	the	same	thing	that	you	have	to.”	The	community	developed	through	yoga	is	

unique	due	to	the	emphasis	on	rest	and	relaxation,	which	one	caregiver	highlighted	

by	saying	“yoga	allows	them	to	have	time	to	think…we’re	not	the	ones	that	are	

gonna	settle	down	with	them	like	‘ah,	let’s	rest’…we	don’t	have	the	time	and	

probably	not	the	patience	either.”	



54	

Discussion	

The	primary	purpose	of	this	pilot	study	was	to	examine	the	influence	of	yoga	

on	individuals	TBI	related	sleep	quality	and	mood	after	eight	weeks	of	bi-weekly	

yoga.		

There	was	not	a	substantial	change	in	sleep	based	on	the	PSQI.	The	data	in	

this	study	differ	from	previous	research	that	found	yoga	to	improve	sleep	(Khalsa,	

2004;	Mustian	et	al.,	2013).	Though	sleep	disorders	are	common	for	individuals	

with	TBI	(Verma	et	al.,	2007),	the	majority	of	this	study	population	did	not	express	

complaints	with	sleep	prior	to	or	after	the	yoga	intervention,	resulting	in	little	to	no	

change	in	quantitative	and	qualitative	results	related	to	sleep.	

Considered	to	be	a	residual	effect	of	sustaining	TBI	(Olver,	Ponsford,	&	

Curran,	1996),	depression	was	expected	to	be	present	in	this	study	population.	The	

pre-intervention	average	depression	score	from	the	PHQ9	was	4.57,	(just	beneath	

the	mild	depression	score	of	5-10),	showing	that	participants	did	not	initially	

experience	significant	depression	symptoms.	Depression	was	not	significantly	

impacted	by	the	yoga	intervention,	though	the	percent	change	showed	a	slight	

reduction	in	depressive	symptoms,	consistent	with	previous	research	claiming	yoga	

yielded	decreased	reports	of	depression	(Woolery,	Myers,	Sternlieb,	&	Zeltzer,	

2004).		

	 The	findings	of	this	study	support	previous	work	that	yoga	has	the	potential	

to	decrease	symptoms	of	anxiety	(Bonadies,	2004;	Pascoe	&	Bauer,	2015;	Verma	et	

al	2007).	Though	quantitative	measures	yielded	insignificant	results,	the	percent	

change	showed	a	substantial	decrease	in	symptoms	of	anxiety.	The	qualitative	data	
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also	demonstrated	a	reduction	in	anxiety,	which	participants	identified	was	due	to	

the	emphasis	on	the	calming	and	relaxing	effect	of	yoga.	Furthermore,	a	study	by	

Verma	et	al.,	(2007)	that	identified	a	decrease	in	anxiety	continued	beyond	the	yoga	

session	was	supported	by	caregiver	and	participant	perspective	shared	during	the	

focus	groups.	

	 Although	not	statistically	significant,	adjustment	to	injury	did	substantially	

improve,	as	indicated	in	the	percent	change	calculation	and	the	qualitative	data.	In	

congruence	with	the	claim	that	yoga	contributes	to	overall	adjustment	for	

individuals	with	TBI	(Telles	&	Naveen,	1997),	this	yoga	intervention	contributed	to	

a	decrease	in	irritability,	and	an	increase	of	interest	in	activities.	In	addition,	focus	

group	discussions	showed	considerable	improvement	of	self-esteem	and	self-

awareness,	supporting	previous	work	that	demonstrated	the	ability	to	improve	

emotional	awareness	through	yoga	after	sustaining	TBI	(Khalsa,	2007).	The	yoga	

intervention	focused	on	awareness	of	the	body	and	the	mind	by	encouraging	

participants	to	bring	awareness	to	specific	body	parts	at	time,	and	acknowledge	

certain	emotions	that	may	come	up.	The	focus	on	awareness	throughout	each	yoga	

session	likely	contributed	to	the	comments	on	increased	self-esteem	and	awareness,	

consistent	with	the	study	results	on	the	impact	of	an	8-week	yoga	program	for	

individuals	with	TBI	that	indicated	an	improvement	in	self-perception	(Donelly,	

Linnea,	Grant,	&	Lichtenstein,	2017).	
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A	theme	of	social	support	through	the	yoga	intervention	became	apparent	

through	the	focus	group	discussions.	In	a	study	on	social	support	for	individuals	

with	TBI,	Stålnacke	(2007)	found	reports	of	low	quality	social	support	due	to	lack	of	

social	interaction.	Consistent	with	results	from	other	yoga	studies	(Van	

Puymbroeck,	Schmid,	Shinew,	&	Hsieh,	2011;	Moadel,	2007;	Greenglass,	

Fiksenbaum,	&	Eaton,	2006;	Van	Puymbroeck,	Payne,	&	Hsieh,	2007),	caregivers	and	

participants	described	the	yoga	sessions	as	beneficial	due	to	the	sense	of	

camaraderie	with	people	who	have	similar	life	changes	due	to	sustaining	TBI.	

Caregivers	expressed	the	need	for	their	loved	ones	to	be	with	other	people	due	to	

their	loss	of	friends	since	sustaining	TBI.	Discussions	during	both	caregiver	and	

participant	focus	groups	indicated	an	appreciation	of	the	shared	experience	yoga	

provides.	Participants	in	an	inpatient	rehabilitation	setting	benefited	from	the	social	

interaction	provided	by	yoga	(Schmid	et	al.,	2015),	supporting	the	theme	of	social	

support	that	emerged	from	this	pilot	study.		

Implications	for	Further	Research	and	Practice	 	

	 The	diverging	results	from	quantitative	measures	and	qualitative	

interpretations	specific	to	the	influence	of	yoga	on	sleep	and	mood	indicate	a	need	

for	further	investigation.	In	order	to	expand	this	study,	future	research	should	

consider	including	only	those	with	current	complaints	related	to	sleep	and	mood,	

and	involve	a	larger	sample	size.	Future	studies	may	also	consider	the	use	of	a	yoga	

sequence	that	becomes	progressively	more	challenging,	as	the	content	of	the	yoga	

intervention	used	in	this	study	maintained	the	same	level	of	difficulty	from	start	to	



57	

finish.	A	progression	of	poses	may	produce	more	substantial	results,	as	challenging	

activities	are	more	likely	to	produce	change	(Paluska	&	Schwenk,	2000).	

	 Yoga	is	a	valuable	therapy	that	can	be	implemented	in	a	rehabilitation	setting	

(Cantor	&	Gumber,	2013;	Schmid	et	al.,	2015;	Van	Puymbroeck	et	al.,	2015).	

Attendance	was	high	due	to	the	location	of	the	yoga	intervention,	since	the	

rehabilitation	hospital	was	a	familiar	place	to	all	participants.	Participants	and	

caregivers	also	stated	that	they	would	like	to	see	yoga	included	in	TBI	rehabilitation	

and	they	also	identified	the	desire	for	the	yoga	intervention	to	continue	and	be	

offered	individuals	in	outpatient	programs.	The	qualitative	data	supported	the	value	

of	yoga	within	a	TBI	rehabilitation	setting	as	it	can	decrease	anxiety,	improve	

adjustment	to	injury,	and	promote	social	support	within	the	TBI	community.	 	

Limitations	

Due	to	the	nature	of	research,	this	pilot	study	has	limitations.	This	study	took	

place	in	one	rehabilitation	hospital	in	the	southeast,	and	cannot	be	generalized	to	all	

yoga	programs	within	a	rehabilitation	hospital.	Second,	while	we	aimed	to	observe	

the	influence	of	yoga	on	ten	people,	only	six	people	remained	committed	to	the	

study	from	start	to	finish,	resulting	in	a	small	sample	size,	where	it	is	difficult	to	

determine	statistically	significant	changes	in	outcomes.	More	clearly	stating	

attendance	requirements	when	recruiting	participants	may	increase	commitment	to	

the	study.	This	study	was	not	blind	to	the	primary	researcher	or	the	participants,	as	

the	primary	researcher	was	in	direct	contact	with	the	participants,	and	the	

participants	were	informed	of	the	purpose	of	the	study	when	recruited	for	the	

study.	Due	to	the	pilot	nature	of	this	study,	no	control	group	was	observed	in	
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comparison	with	the	individuals	receiving	the	yoga	intervention.	By	adding	a	

control	group,	researchers	may	be	able	to	further	understand	the	influence	of	yoga	

versus	other	environmental	and	social	influences.	Finally,	the	yoga	sessions	were	

not	designed	to	build	on	themselves,	but	rather	involved	the	same	primary	moves	

with	variations	according	to	the	yoga	instructor’s	preference.	A	yoga	sequence	that	

becomes	progressively	more	challenging	may	yield	stronger	results.	
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Chapter	5	

Conclusion	

This	was	an	eight-week	study	designed	to	observe	the	influence	of	yoga	on	

individuals	with	TBI	related	to	their	sleep	and	mood,	known	residual	effects	of	

individuals	who	have	sustained	a	TBI	(Bellon	et	al.,	2012;	Verma	et	al.,	2007).		As	an	

intervention	that	can	be	utilized	in	a	rehabilitation	setting	(Schmid	2015;	Van	

Puymbroeck	et	al.,	2015),	yoga	was	selected	for	its	potential	to	address	residual	

effects	of	TBI.	The	primary	researcher	hypothesized	that	eight	weeks	of	bi-weekly	

yoga	would	result	in	an	improvement	in	quality	of	sleep,	and	a	resulting	positive	

relationship	between	yoga	and	mood	(e.g.	mood	will	improve	with	increased	

participation	in	yoga).	After	recruitment,	seven	participants	committed	to	the	study	

and	six	remained	with	the	study	through	completion.	Participants	were	given	pre-,	

mid-,	and	post-intervention	assessment	that	assessed	sleep	and	mood	(specifically	

depression,	anxiety,	and	adjustment	to	injury).	Upon	completion	of	the	study,	

caregivers	and	participants	took	part	in	separate	focus	groups	to	further	understand	

caregiver	and	participant	perspectives	on	the	influence	of	yoga	on	individuals	with	

TBI.	Data	collection	and	analysis	was	based	on	a	convergent	mixed	methods	design	

(Creswell	&	Creswell,	2018),	which	involved	separate	analysis	of	quantitative	and	

qualitative	data,	followed	by	a	comparison	of	quantitative	and	qualitative	results	to	

determine	whether	finders	were	convergent	or	divergent	of	one	another.		

This	convergent	mixed	methods	pilot	study	found	that	individuals	with	TBI	

who	participate	in	an	eight-week	yoga	intervention	do	not	experience	significant	

change	in	quality	of	sleep.		The	lack	of	change	in	sleep	can	likely	be	explained	by	the	
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participants’	initial	report	on	sleep,	which	displayed	a	high	quality	of	sleep	before	

the	study	began.	Percent	change	analyses	and	the	focus	group	data	demonstrated	an	

improvement	in	anxiety	symptoms	and	an	improvement	in	adjustment	to	injury.	

The	mood-related	improvements	are	likely	the	result	of	the	intentional	design	of	the	

yoga	intervention,	having	a	focus	on	breath	and	relaxation	throughout	each	session.		

In	addition	to	the	improvements	related	to	mood,	individuals	with	TBI	experienced	

a	strong	sense	of	social	support	within	the	TBI	community	through	participating	in	

an	eight-week	yoga	intervention.	Positive	social	support	through	yoga	can	be	

attributed	to	the	environment	provided	by	the	yoga	room	in	the	rehabilitation	

hospital.	This	is	a	welcoming	space	where	yoga	is	provided	by	a	recreational	

therapist	who	specializes	in	yoga	for	individuals	with	TBI.	The	yoga	room	is	unique	

due	to	the	contrast	from	the	standard	hospital	environment.	The	recreational	

therapist	intentionally	designed	the	room	to	have	low	lighting,	calming	scents,	and	

little	distraction.	The	room	is	a	quiet	place	within	the	hospital	that	does	not	have	

medical	equipment	or	fluorescent	lighting.	Ultimately,	the	yoga	room	within	the	

hospital,	and	the	use	of	a	recreational	therapist	who	is	a	yoga	instructor	allowed	

participants	to	have	a	positive	shared	experience.		

Practical	Implications		

	 The	findings	of	this	study	reinforce	the	results	of	former	studies	on	the	

benefits	of	yoga	(Schaeffer,	2002;	Roney,	Sample,	Stallones,	Van	Puymbroeck,	&	

Schmid,	in	review),	speaking	to	the	value	of	incorporating	yoga	into	recreational	

therapy	practice	and	TBI	rehabilitation.		
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	 The	results	of	this	study	are	also	consistent	with	the	aim	of	CIH	interventions	

(NCCIH,	2017a).	Specifically,	the	qualitative	results	of	decreased	anxiety,	

improvement	in	adjustment	to	injury,	and	increased	social	support	are	useful	for	the	

field	of	recreational	therapy.	As	a	field	that	utilizes	activities	to	promote	health	and	

wellbeing	(American	Therapeutic	Recreation	Association,	2017,	para.	1),	

recreational	therapists	can	employ	this	yoga	intervention	in	TBI	rehabilitation	

settings.	Recreational	therapists	who	are	yoga	teachers	have	the	ability	to	assess,	

plan,	implement,	and	evaluate	yoga	interventions	for	their	clients	in	order	to	

improve	their	mood	and	promote	social	support.	As	a	practice	that	emphasizes	

independence	and	community	integration,	recreational	therapy	can	benefit	from	the	

use	of	yoga.	This	convergent	mixed	methods	pilot	study	shows	the	social	and	

emotional	benefits	of	yoga,	specifically	in	a	rehabilitation	setting.		
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Appendix	A	

Glasgow	Coma	Scale	
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Glasgow	Coma	Scale	
	
Eye	Opening	Response	

• Spontaneous—open	with	blinking	at	baseline	4	points	
• To	verbal	stimuli,	command,	speech	3	points	
• To	pain	only	(not	applied	to	face)	2	points	
• No	response	1	point	

	
Verbal	Response	

• Oriented	5	points	
• Confused	conversation,	but	able	to	answer	questions	4	points	
• Inappropriate	words	3	points	
• Incomprehensible	speech	2	points	
• No	response	1	point	

	
Motor	Response	

• Obeys	commands	for	movement	6	points	
• Purposeful	movement	to	painful	stimulus	5	points	
• Withdraws	in	response	to	pain	4	points	
• Flexion	in	response	to	pain	(decorticate	posturing)	3	points	
• Extensive	response	in	response	to	pain	(decerebrate	posturing)	2	points	
• No	response	1	point	

	
References	
	
Teasdale	G,	Jennett	B.	Assessment	of	coma	and	impaired	consciousness.	Lancet	
1974;	81-84.	
Teasdale	G,	Jennett	B.	Assessment	and	prognosis	of	coma	after	head	injury.	Acta	
Neurochir	1976;	34;45-55.	
	
Categorization:	
Coma:	No	eye	opening,	no	ability	to	follow	commands,	no	word	verbalizations	(3-8)	
	
Head	Injury	Classification:	
Severe	Head	Injury—GCS	score	of	8	or	less	
Moderate	Head	Injury—GCS	score	of	9	to	12	
Mild	Head	Injury—GCS	score	of	13	to	15	
(Adapted	from:	Advanced	Trauma	Life	Support:	Course	for	Physicians,	American	
College	of	Surgeons,	1993)	
	
Disclaimer:	
Based	on	motor	responsiveness,	verbal	performance,	and	eye	opening	to	
appropriate	stimuli,	the	Glascow	Coma	Scale	was	designed	and	should	be	used	to	
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assess	the	depth	and	duration	coma	and	impaired	consciousness.	This	scale	helps	to	
gauge	the	impact	of	a	wide	variety	of	conditions	such	as	acute	brain	damage	due	to	
traumatic	and/or	vascular	injuries	or	infections,	metabolic	disorders	(e.g.,	hepatic	or	
renal	failure,	hypoglycemia,	diabetic	ketosis),	etc.	Education	is	necessary	to	the	
proper	application	of	this	scale.	Teasdale	G,	Kril-Jones	R,	van	der	Sande	J.	Observer	
variability	in	assessing	impaired	consciousness	and	coma.	J	Neurol	Neurosurg	
Psychiatry	1978;	41:603-610;	Rowley	G,	Fielding	K.	Reliability	and	accuracy	of	the	
Glasgow	Coma	Scale	with	experienced	and	inexperienced	users.	Lancet	1991;	
337:535-538).	The	predictive	value	of	the	GCS,	even	when	applied	early,	is	limited	
(Waxman	K,	Sundine	MJ,	Young	RF.	Is	early	prediction	of	outcome	in	severe	head	
injury	possible?	Arch	Surg	1991;	126:1237-1242).	Despite	these	and	other	
limitations	(Eisenberg	HM.	Outcome	after	head	injury:	Part	I:	general	
Considerations,	in	Becker	DP,	Povlishock	JR	(eds):	Central	Nervous	System	Trauma	
Status	Report,	1985.	Washington,	DC:	U.S.	Government	Printing	Office,	1988:271-
280),	health	care	practitioners	continue	to	use	this	practical	scale	widely.	Source:	
Adapted	from	Glascow	Coma	Scale,	Womack	Army	Medical	Center,	Fort	Bragg,	NC.	
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Appendix	B	

Six	Item	Screener	
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Six-Item	Screener	

1.	I	would	like	to	ask	you	some	questions	that	ask	you	to	use	your	memory.	I	am	
going	to	name	three	objects.	Please	wait	until	I	say	all	three	words,	then	repeat	
them.	Remember	what	they	are	because	I	am	going	to	ask	you	to	name	them	again	in	
a	few	minutes.	Please	repeat	these	words	for	me:	APPLE---TABLE---PENNY.	
	
(Interviewer	may	repeat	names	3	times	if	necessary	but	repetition	not	scored)	
	
Did	patient	correctly	repeat	all	three	words?	 							Yes	 						No	

	 Incorrect	 Correct	

1.	What	year	is	this?	 0	 1	

2.	What	month	is	this?	 0	 1	

3.	What	is	the	day	of	the	week?	 0	 1	

What	were	the	three	objects	I	asked	you	to	remember?	 	 	

4.	Apple	 0	 1	

5.	Table	 0	 1	

6.	Penny	 0	 1	
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Appendix	C	

Yoga	Recruitment	Flyer	
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Do you have sleeping and/or mood changes after traumatic brain injury? 
 
 

Shepherd Center is looking at how yoga effects sleep and  
mood after a traumatic brain injury after discharge 

 
 
 

• Are you age 18 years or older? 
• Have you sustained a TBI in the last 3 years? 
• Can you follow 2-3 step instructions?		
• Can you move independently and safely into different postures on the floor, seated, 

and    standing per self and caregiver report? 	
 
If you answered yes to these questions, you are invited to take part in a yoga 
program designed for people with traumatic brain injury 
 

• The study involves 2 yoga sessions per week for 8 weeks 
• You will receive free yoga in addition to a $25 stipend upon completion of the 

program 
• Your confidentiality and privacy will be protected 

 
If interested, please contact Lauren Tudor at 1-954-254-8577 or email 
lauren_tudor@shepherd.org	
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Appendix	D	

Pittsburgh	Sleep	Quality	Index	
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The Pittsburgh Sleep Quality Index 
 
Name         Date   
 
Instructions: 
The following questions relate to your usual sleep habits during the past month only. 
Your answers should indicate the most accurate reply for the majority of days and nights 
in the past month. Please answer all the questions. 
 
1. During the past month, when have you usually gone to bed at night?   

    
usual bed time     
 

2. During the past month, how long (in minutes) has it usually taken you to fall asleep 
each night?    

 
number of minutes     

 
3. During the past month, when have you usually got up in the morning?   

     
usual getting up time     
 

4. During the past month, how many hours of actual sleep did you get at night? (This 
may be different than the number of hours you spend in bed).    
     

hours of sleep per night     
 
For each of the remaining questions, check the one best response. Please answer all 
questions. 
 
5. During the past month, how often have you had trouble sleeping because you…… 
 
(a) Cannot get to sleep within 30 minutes 
 

Not during the  Less than  Once or  three or more 
past month        once a week           twice a week                times a week 

 
(b) Wake up in the middle of the night or early morning 
 

Not during the  Less than  Once or  Three or more 
past month             once a week           twice a week                times a week 

 
(c) Have to get up to use the bathroom 
 

Not during the  Less than  Once or  three or more 
past month             once a week           twice a week                times a week 
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(d) Cannot breathe comfortably 
 

Not during the  Less than  Once or  three or more 
past month             once a week           twice a week                times a week 
 

(e) Cough or snore loudly 
 

Not during the  Less than  Once or  three or more 
past month             once a week           twice a week                times a week 

 
(f) Feel too cold 
 

Not during the  Less than  Once or  three or more 
past month             once a week           twice a week                times a week 

 
(g) Feel too hot 
 

Not during the  Less than  Once or  three or more 
past month             once a week           twice a week                times a week 

 
(h) Had bad dreams 
 

Not during the  Less than  Once or  three or more 
past month             once a week           twice a week                times a week 
 

(i) Have pain 
Not during the  Less than  Once or  three or more 
past month             once a week           twice a week                times a week 

 
(j) Other reason(s), please describe        

            
          
How often during the past month have you had trouble sleeping because of this? 

 
Not during the  Less than  Once or  three or more 
past month             once a week           twice a week                times a week 
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6. During the past month, how would you rate your sleep quality overall? 
 
Very good   
Fairly good   
Fairly bad   
Very bad   
 

7. During the past month, how often have you taken medicine (prescribed or  “ over 
      the counter”) to help you sleep? 
 

Not during the  Less than  Once or  three or more 
past month             once a week           twice a week                times a week 

 
8. During the past month, how often have you had trouble staying awake while 
      driving, eating meals, or engaging in social activity? 

Not during the  Less than  Once or  three or more 
past month             once a week           twice a week                times a week 

 
9. During the past month, how much of a problem has it been for you to keep up  
      enough enthusiasm to get things done? 
 
   No problem at all   
   Only a very slight problem  
   Somewhat of a problem  
   A very big problem   
 

 
10. How often do you feel tired during the following times during the day? 
 
Morning: 

0   1   2   3 
most days  often   occasionally  never 

 
Afternoon: 

0   1   2   3 
most days  often   occasionally  never 

 
Evening: 

0   1   2   3 
most days  often   occasionally  never 
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Appendix	E	

Patient	Health	Questionnaire-9	
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Patient Name  Date   
 
1. Over the last 2 weeks, how often have you been bothered by any of the 

following problems?  Read each item carefully, and circle your response. 
 
 Not 

at all 
Several 

days 
More than 

half the days 
Nearly 

every day 
 0 1 2 3 

a. Little interest or pleasure in doing things     
b. Feeling down, depressed, or hopeless     
c. Trouble falling asleep, staying asleep, or 

sleeping too much 
    

d. Feeling tired or having little energy     
e. Poor appetite or overeating     
f. Feeling bad about yourself, feeling that you are 

a failure, or feeling that you have let yourself 
or your family down 

    

g. Trouble concentrating on things such as 
reading the newspaper or watching television 

    

h. Moving or speaking so slowly that other 
people could have noticed. Or being so fidgety 
or restless that you have been moving around a 
lot more than usual 

    

i. Thinking that you would be better off dead or 
that you want to hurt yourself in some way 

    

Totals     
 
 
2. If you checked off any problem on this questionnaire so far, how difficult 

have these problems made it for you to do your work, take care of things at 
home, or get along with other people?  

    
Not Difficult At All Somewhat Difficult Very Difficult Extremely Difficult 

0 1 2 3 
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Generalized	Anxiety	Disorder-7	Survey	
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Generalized Anxiety Disorder 7-item (GAD-7) scale  
		
	
Date:	___________	Name:	__________________________________	DOB:	_______________	
	
	

 

Over the last 2 weeks, how often have you been 
bothered by the following problems?  	

Not at     
all	

Several 
days	

Over 
half the 

days	

Nearly 
every 
day	

1.  Feeling nervous, anxious, or on edge  	 0  	 1  	 2  	 3  	

2.  Not being able to stop or control worrying  	 0  	 1  	 2  	 3  	

3.  Worrying too much about different things  	 0  	 1  	 2  	 3  	

4.  Trouble relaxing  	 0  	 1  	 2  	 3  	

5.  Being so restless that it's hard to sit still  	 0  	 1  	 2  	 3  	

6.  Becoming easily annoyed or irritable  	 0  	 1  	 2  	 3  	

7.  Feeling afraid as if something awful might 
happen  	

Add the score for each column	

Total Score (add your column scores) = 	

0  	 1  	 2  	 3  	

     +  	      +    	 			+	 +	

	 	 	 	

	
If you checked off any problems, how difficult have these made it for you to do your 
work, take care of things at home, or get along with other people? 	
	
Not difficult at all __________ 	
Somewhat difficult _________ 	
Very difficult _____________ 	
Extremely difficult _________ 	
	
	
Source: Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief measure for assessing generalized anxiety 
disorder. Arch Inern Med. 2006;166:1092-1097. 	
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Mayo-Portland	Adaptability	Scale,	Part	B	
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Mayo-Portland	Adaptability	Inventory-4	
	

	Muriel	D.	Lezak,	PhD,	ABPP	&	James	F.	Malec,	PhD,	ABPP		
	

Below	each	item,	circle	the	number	that	best	describes	the	level	at	which	the	
person	being	evaluated	experiences	problems.	Mark	the	greatest	level	of	problem	
that	is	appropriate.		Problems	that	interfere	rarely	with	daily	or	valued	activities,	
that	is,	less	than	5%	of	the	time,	should	be	considered	not	to	interfere.		Write	

comments	about	specific	items	at	the	end	of	the	rating	scale.		
	
For	Items	13-20	please	use	the	rating	scale	below.	

	
0.	None	 1.	Mild	problem	

but	does	not	
interfere	with	
activities;	may	
use	assistive	
device	or	
medication	

2.	Mild	problem;	
interferes	with	
activities	5-24%	
of	the	time	

3.	Moderate	
problem;	

interferes	with	
activities	25-75%	

of	the	time	

4.	Severe	
problem;	

interferes	with	
activities	more	
than	75%	of	the	

time	

	
Part	B.	Adjustment	
	
1. Anxiety:	Tense,	nervous,	fearful,	phobias,	nightmares,	flashbacks	of	stressful	events	

0	 1	 2	 3	 4	
	
2. Depression:	Sad,	blue,	hopeless,	poor	appetite,	poor	sleep,	worry,	self-criticism	

0	 1	 2	 3	 4	
	
3. Irritability,	anger,	aggression:	Verbal	or	physical	expressions	of	anger	

0	 1	 2	 3	 4	
	
4. Pain	and	headache:	Verbal	and	nonverbal	expressions	of	pain;	activities	limited	by	pain	

0	 1	 2	 3	 4	
	
5. Fatigue:	Feeling	tired;	lack	of	energy;	tiring	easily	

0	 1	 2	 3	 4	
	
6. Sensitivity	to	mild	symptoms:	focusing	on	thinking,	physical	or	emotional	problems	
attributed	to	brain	injury;	rate	only	how	concern	or	worry	about	these	symptoms	affects	
current	functioning	over	and	above	the	effects	of	the	symptoms	themselves	

0	 1	 2	 3	 4	
	
7. Inappropriate	social	interaction:	acting	childish,	silly,	rude,	behavior	not	fitting	for	time	
and	place	

0	 1	 2	 3	 4	
	
8. Impaired	self-awareness:	lack	of	recognition	of	personal	limitations	and	disabilities	and	
how	they	interfere	with	everyday	activities	and	work	or	school	

0	 1	 2	 3	 4	
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Participant	Focus	Group	Questions	
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Participant	Focus	Group	Questions	
	

1. Tell	me	about	your	experience	participating	in	yoga	over	the	past	eight-
weeks.	

	
2. Having	completed	the	eight-week	yoga	program,	how	would	you	describe	

your	experience?		
a. What	did	you	like	or	dislike	about	the	program?	

i. Program	characteristics	
ii. Yoga	instructor	
iii. Group	aspect	
iv. Location	

	
3. Tell	me	about	how	your	sleep	has	been	before,	during,	and	after	eight-

weeks	of	yoga.	
a. Have	you	noticed	a	change	in	you	length	of	sleep?	
b. Have	noticed	a	change	in	the	amount	of	restless	sleep?	
c. Have	you	noticed	a	change	in	your	energy	levels?	

	
4. Describe	your	level	of	depression	or	feeling	of	hopelessness	since	

completing	the	eight	weeks	of	yoga.	
a. Have	you	been	more	interested	in	doing	things	outside	of	the	

house?	
b. Have	you	felt	more	or	less	energized	during	the	day?	
c. How	do	you	feel	about	your	self-image?	In	other	words,	do	you	feel	

more	confident	in	who	you	are?	
	

5. Describe	your	level	of	nervous,	anxious	or	restless	feelings	since	
completing	the	eight-weeks	of	yoga.	

a. Have	you	felt	more	or	less	relaxed?	
b. Have	you	noticed	a	change	in	the	amount	of	worrying	you	

experience?	
c. Have	you	become	less	easily	annoyed	or	irritable?	

	
6. How	do	you	feel	yoga	has	changed	your	adjustment	to	your	injury?	

a. Have	you	experienced	less…	
i. Verbal	or	physical	expressions	of	anger	
ii. Pain	or	headaches	

b. Have	you	experienced	more…	
i. Energy	
ii. Appropriate	social	interaction	
iii. Improved	self-awareness	(recognition	of	personal	

limitations	and	abilities)	
	

7. Do	you	have	any	additional	comments	on	the	yoga	program?	
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Caregiver	Focus	Group	Questions	
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Caregiver	Focus	Group	Questions		
	

1. Tell	me	about	your	participant’s	experience	participating	in	yoga	over	the	
past	eight-weeks.	

	
2. Having	completed	the	eight-week	yoga	program,	how	would	you	describe	

your	participant’s	experience?		
a. What	did	he/she	like	or	dislike	about	the	program?	

i. Program	characteristics	
ii. Yoga	instructor	
iii. Group	aspect	
iv. Location	

	
3. Tell	me	about	how	your	participant’s	sleep	has	been	over	the	past	eight-

weeks.	
a. Have	you	noticed	a	change	in	your	participant’s	length	of	sleep?	
b. Have	you	noticed	a	change	in	amount	of	restless	sleep	for	your	

participant?	
c. Have	you	noticed	a	change	in	your	participant’s	energy	levels?	

	
4. Describe	your	thoughts	on	your	participant’s	level	of	depression	or	

feeling	of	hopelessness	since	completing	the	eight	weeks	of	yoga	
a. Has	he	or	she	been	more	interested	in	doing	things	outside	of	the	

house?	
b. Has	he	or	she	felt	more	or	less	energized	during	the	day?	
c. How	does	he	or	she	feel	about	their	self-image?	In	other	words,	

does	he	or	she	feel	more	confident	in	who	they	are?	
	

5. Have	you	observed	a	change	in	amount	of	nervous,	anxious	or	restless	
feelings	since	completing	the	eight	weeks	of	yoga?	

a. Has	he	or	she	felt	more	or	less	relaxed?	
b. Has	he	or	she	experienced	an	increase	or	decrease	in	worrying?	
c. Has	he	or	she	become	less	easily	annoyed	or	irritable?	

	
6. How	do	you	feel	yoga	has	changed	the	participant’s	adjustment	to	

sustaining	a	traumatic	brain	injury?	
a. Has	he	or	she	experienced	less…	

i. Verbal	or	physical	expressions	of	anger	
ii. Pain	or	headaches	

b. Has	he	or	she	experienced	more…	
i. Energy	
ii. Appropriate	social	interaction	
iii. Improved	self-awareness	(recognition	of	personal	

limitations	and	abilities)	
	

7. Do	you	have	any	additional	comments	on	the	yoga	program?	
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SHEPHERD CENTER, INC. 
RESEARCH PATIENT INFORMATION AND CONSENT FORM WITH 

AUTHORIZATION FOR RELEASE OF PROTECTED HEALTH 
INFORMATION 

 
Title: The Effects of Yoga on People with Traumatic Brain Injury Related to Sleep and 

Mood 

Sponsor:  Shepherd Center, Inc. 
 
Principal Investigator:  Lauren Tudor, CTRS, YT   RRC Project:  
#727 
 
 
Subject name:     _______________________________________________I.D.: 
____________ 
 
Caregiver name: ______________________________________________ 
 
What is the purpose of the study? 
 

The purpose of this study is to learn how yoga may change or influence sleep and 
mood including anxiety and depression. Information obtained in this study may be 
valuable in providing information to direct development and testing of the yoga 
program. 

The subject must meet all the following criteria to be eligible for the study: 

• Diagnosis of moderate-to-severe TBI, defined by admission 
Glasgow Coma Scale score59 information obtained from  
Shepherd Center records by Lauren Tudor 

• Fluent speaker of English, by self-report 

• Maximum of 3 years’ post-injury  

• Age 18 years or older 

• Able to move into different seated, standing, and supine 
postures without assistance, by self and caregiver report 
(Appendix D) 

• Sufficient cognitive status to participate, as determined by 
Lauren Tudor. You may choose to answer these questions by 
phone or in person at The Shepherd Center.  
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Lauren	Tudor	will	 use	 the	 “Six-Item	Screener	 to	 Identify	Cognitive	 Impairment	Among	
Potential	 Research	 Subjects	 for	 Clinical	 Research”	 (Appendix	 C)	 as	 a	 screening	 tool	 to	
assess	cognitive	status	(score	of	>	4	eligible	for	participation). 

If you join this study, the primary researcher will ask you to come to Shepherd 
Center for up to 2 hours at least 2 weeks before study begins to: 

 
• Review and sign consent forms (caregiver and participant)  
• take 3 surveys (these measures will be given to both the person with TBI 

and their caregiver two weeks before the yoga sessions begin, at the end 
of the 4th week of yoga class, and two weeks after the last yoga session) 

                     1) The Patient Health Questionnaire-9 (PHQ-9) 
         2) Generalized Anxiety Disorder (GAD-7) 

                     3) The Mayo Portland Adaptability Inventory (MPA-4) 
• Your caregiver will be trained to install the Tracker. You will allow your 

caregiver to install Beddit Sleep Tracker on your bed. This will record 
information about your sleep patterns.  

• Return Beddit Sleep Tracker 2 weeks after final yoga session and complete final 
surveys at that time.  

• Provide contact information for follow-up interviews or to share information 
about the study (address, email address, and telephone number). All information 
that you share will be confidential. By signing this form, you are giving us 
permission to collect and use information described above. 

 

What will happen in this study? 
 

• Participate in an 8-week yoga program at Shepherd Center. You will attend 2 
classes per week              for 8 weeks for a total of 16 classes. Each yoga class 
will be one hour long and will include: 

§ 15-minute centering and focusing of the mind 
§ 30 minutes of gentle physical activity consisting of yoga 

postures in supine, prone, seated, and standing 
§ 15 minutes of meditation and relaxation 

 
Will I be paid for taking part in this study?  Yes, you will receive a $25.00 check at 
the last Yoga session. You must complete at least 12 of the 16 classes during this 
research study to be eligible for the stipend.  
 
Is my participation voluntary?  Yes, you do not have to be in this study if you don’t 
want to. You do not have to sign this form. If you do not want to sign this form, you 
cannot be in this study. 
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May I quit the study? Yes, you may quit the study at any time. You may also skip any 
questions that you do not feel comfortable answering. If you do not want to be in 
this study or if you quit while the study is going, the healthcare you receive 
from Shepherd Center and its affiliates will not be changed in anyway.  

 
Is there any benefit to me if I take part in this study? There is no guarantee that you 
will receive any benefits from participation. The information provided may help others 
with your conditions in the future. In addition, the all Yoga sessions will be provided at 
no charge to you.  

 
Will it cost me anything to be in this study? All study visits and parking are free of 
charge. You are responsible for any costs related to your time and travel to the sessions.  
 

Are there any risks to me?  We think the risk to being in this study is 
minimal. 
. 

• Participating in the yoga sessions make you tired. If you get tired, you can stop at 
any time. Falling is a risk in this study. You will be asked to participate in 
standing and balancing postures. You can skip any posture that you are not 
comfortable with or use a wall or chair to assist with balance. 

 
 
How will my privacy be protected?  

We will protect your privacy (personal and health information) by:  
 

• Keeping all your information in a locked file cabinet in a locked office  
• Using a password-protected computer 
• Using a code number for your information instead of your name 

 
May the researchers contact you for more information after you leave the study for 
future studies? 

o  Yes, you can contact me. 
o  No, you cannot contact me. 
 

 
Contact Information: 
 
Phone Number: Cell Phone: 
(________)____________________________________________ 
 
    Home Phone: 
(________)__________________________________________ 
 
Email Address: 
_______________________________________________________________ 
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Mailing Address: 
_____________________________________________________________ 
 
City, State, Zip Code: 
_________________________________________________________ 
 
 
It is important to know that email is not a secure mode of communication. There is a 
chance that information sent to you or from you via email could become known to 
someone else. 
 
 
How long will you keep my information? 

We will keep important study information for 3 years.  
 
Who will use my health information? 

The information collected from you during this study will be used by researchers 
and research staff of Shepherd Center for this study.  Whenever possible, your 
information will be kept confidential. Others at Shepherd Center who may need to 
use your health information during this research: 

• Shepherd Center regulatory and research oversight boards and offices 
• Research support services staff at the Shepherd Center and its affiliates 

 
No one else outside of Shepherd Center will need to receive your health 
information during this research. 
 

Who should I contact if I have questions? Please take as much time as you need to 
think about if you want to be in the study. If you have any questions about this study at 
any time, contact the research team: 
 
Project Coordinator:  Lauren Tudor, CTRS, YT 
Phone:   (404) 350-7572   Email: 
Lauren_tudor@shepherd.org 
Mailing Address:  Shepherd Center 
                                2020 Peachtree Rd, NW  
                                Atlanta, GA 30309 

If you are not satisfied with response of research team, have more questions, or want to 
talk with someone about your rights as a research participant, please contact Michael 
Jones, PhD, Chair of the Shepherd Center IRB at 404-350-7595. 
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Agreement to Participate in This Study and Permission to Use 

and Disclose My Health Information 
 

I have read the information presented in this informed consent form.  I have had an 
opportunity to ask questions and all my questions have been answered to my satisfaction.  
This form is being signed voluntarily by me, indicating my agreement to participate in 
this study, until I might decide to withdraw my consent.  I will receive a copy of this 
signed consent form.  I understand that by signing this consent form I do not give up any 
of my legal rights by agreeing to participate. 
 
 
_____________________________________________ 
 ____________________ 
Signature of Subject        Date 
 
_____________________________________________ 
Printed Name of Subject 
 
 
_____________________________________________ 
 ____________________ 
Signature of Witness (if applicable)      Date  
        
_____________________________________________  
Printed Name of Witness (if applicable)  
 
 
_____________________________________________ 
 ____________________ 
Signature of Person Conducting Consent Discussion    Date  
 
_____________________________________________    
Printed Name of Person Conducting Consent Discussion   
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Yoga	Intervention	
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Yoga	Intervention	
	
Yoga	Pose	 English	 Sanskrit	
Introduction	 Easy	Seated	Position	 Sukhasana	
	 Bridge	 SetuBandha	Sarvangasana	
Warm	Up	 Victorious	Breath	 Ujayi	Pranayama	
	 Seated	Twist	 Bharadvajasana	
	 Forward	Fold	 Uttanasana	
	 Tabletop		 Bahrmanasana	
	 Cat/Cow	 Marjaiasana/Bitilasana	
	 Childs	pose	 Balasana	
	 Locus	variations	(legs,	

arms,	one	leg	at	a	time)	
Salabhasana	

	 Sphinx	 Niravalasana	
	 Standing	Mountain	 Tadasana	
	 Mountain	Arm	Flow	 Tadasana	Pravaaha	
Peak	Poses	 Warrior	1	 Virabhadrasana	I	
	 Warrior	2	 Virabhadrasana	II	
	 Triangle	 Trikonasana	
	 Tree	 Vrksasana	
	 Staff	Pose	 Seated	Dandasana	
Cool	Down	 Supine	wind	relieving	R/L	 Pawanmuktasana	
	 Supine	Twist	 Supta	Matsyendrasana	
	 Final	Resting	Pose	 Savasana	
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