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• Pain	is	defined	as	an	unpleasant	sensory	and	emotional	experience	associated	
with	actual	or	potential	tissue	damage	(Melzack,	2010)

• Acute	pain	is	a	normal	response	to	trauma	or	surgery
• Cancer-related	pain	refers	to	the	pain	experienced	as	a	result	of	

primary	tumor	growth
• Chronic	pain	is	a	persistent	pain	that	lasts	weeks	to	years

• The	effects	of	chronic	pain	on	the	patient	significantly	affects	the	patient’s	mood,	
personality	and	social	relationships	(Codeerre,	1992)

• Chronic	low-back	pain	(CLBP)	results	from	a	certain	area	of	the	body	afflicted	
with	extreme	amounts	of	pain	persisting	as	frequently	as	half	of	the	days	in	the	
past	six	months	before	diagnosis	

• CLBP	is	the	second	most	common	cause	of	disability	among	the	elderly	
• CLBP	affects	about	100	million	adults	and	has	an	estimated	annual	cost	of	$635	

billion	(Institute	of	Medicine,	2011)

• LBP	negatively	impacts	the	mental	function	in	older	adults	(Weiner,	2006)
• Out	of	the	approximate	17	million	elderly	persons	that	experience	at	least	one	

episode	of	LBP	in	a	full	calendar	year,	more	than	6	million	of	these	individuals	
report	suffering	from	a	decline	in	their	quality	of	life	and	life	satisfaction

• An	association	was	revealed	between	pain	intensity	and	impaired	quality	of	
function	in	younger	individuals	aged	14-16

• Preliminary	evidence	exists	to	support	this	relationship	in	older	
adults	(Weiner,	2003)

• Depending	on	the	severity	of	the	initial	pain	and	extensiveness	of	its	persistence,	
different	treatment	methods	are	employed

• Medications	play	an	important	role	in	the	management	of	CLBP,	however	the	
constant	abuse	of	CLBP	treatment	medicines	such	as	anti-inflammatory	drugs,	
antidepressants,	muscle	relaxants	and	opioids	is	extremely	detrimental	
(Bokarius,	2010)

• Patients	should	be	carefully	assessed	before	the	start	of	long-term	opioid	therapy	
(Chaparro,	2015)

• Safer	treatment	interventions	include	tai	chi,	yoga and	other	forms	of	exercise
• Functional	restoration	(FR)	has	been	defined	as	a	“multimodal	pain	management	

program”
• Program	employs	a	comprehensive	cognitive	assessment	while	undergoing	the	

sports	medicine	physical	approach	to	correct	functional	deficits	(Chan,	2016)
• A	study	by	Mayer,	Gatchel	and	Evans		initially	evaluated	the	association	between	

age	and	treatment	outcomes	of	patients	with	chronic	disabling	spinal	disorders	
undergoing	FR	(Mayer,	2001)

• Three	particular	aspects	of	FR	are	being	applied
• Myofascial	Release	Techniques	(MFRT)
• Neural	Flossing	(NF)
• Proprioceptive	Neuromuscular	Facilitation	(PNF)
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• This	study	was	focused	on	investigating	the	effects	of	two	different	types	of	
exercise	interventions	on	chronic	low-back	pain	by	using	biopsychosocial	and	
pain	perception	evaluations

• Study	hypothesis	was	supported
• MET	group’s	physical	function	improved	significantly	over	the	TET	

group’s
• Post-test	data	indicated	prominent	differences	among	the	PROMIS	measures	of	

fatigue	and	pain	interference
• Studies	investigating	the	efficacy	of	aspects	of	both	MET	and	TET	in	the	treatment	

of	CLBP	yield	analogous	results
• In	a	study	conducted	by	Cherkin	et	al,	the	three	trials	designed	to	assess	massage	

as	a	treatment	for	CLBP	all	produced	positive	results
• Furlan	et	al	conducted	a	study	that	compared	massage	treatment	with	exercise	as	

one	of	its	control	groups	and	found	that	patients	who	received	massage	treatment	
improved	their	physical	function	faster	and	more	efficiently	than	the	exercise	
group	in	terms	of	short-term	function

• There	might	have	been	some	potentially	confounding	factors	that	may	or	may	not	
have	played	a	role	in	influencing	the	findings

• Sources	of	possible	bias
• Selection	process
• Not	properly	representative	of	population	in	terms	of	education	and	

income	levels
• Study	provided	the	first	comprehensive	biopsychosocial	results	in	the	scientific	

literature,	using	different	outcome	measures,	in	the	under-studied	elderly	
population	with	CLBP

• The process of aging makes an individual more susceptible to falls and experiencing 
chronic low-back pain

• Because 8 out of 10 individuals experience an episode of LBP at some point in their lives, 
the necessity to increase options for treatment grow increasingly important

• The effects that come along with the aging process can catalyze disturbances in the 
balance systems of the elderly, affecting an individual’s ability to control posture, putting 
him/her at a higher risk for falling. 

• The results of this study yielded significant differences between the CLBP enduring elderly 
who underwent MET treatment or TET treatment. 

• The MET group scored significantly lower on the PROMIS exam in the fatigue and pain 
interference aspects after treating their CLBP with massage in addition to other FR 
treatments, rather than exercise. 

• No significant differences were found among groups regarding balance variables measured 
by the Neurocomm balance systems, though there were minor trends in conditions 4, 5 
and 6 of the NeuroCom.  
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Research	Question	and	Hypothesis
Purpose: Compare changes in pain and function achieved in a standard fitness program versus 
an individualized therapy program consisting of multi-dimensional exercises.

H1: The application of an individualized multidimensional exercise therapy treatment will 
result in positive changes in physical function, walking pattern and brain processing as 
measured by subjective questionnaires.
H0: The application of an individualized multidimensional exercise therapy treatment will not 
result in positive changes in physical function, walking pattern and brain processing as 
measured by subjective questionnaires. 
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Methods

Table 2: Age breakdown between groups

Table 1: Gender breakdown between groups

• Participants will be recruited through the research center and the University
• Participants in the research center who reported chronic low-back pain (CLBP) were asked for 

participation in this study
• The existing data collected on the participants within the research center that will be used in the 

current low-back study is an indication of chronic low-back pain provided by a two-question inventory 
administered to participants under the currently existing IRB protocol. 

• The participants with CLBP and the desire to participate in the study will then fill out a consent form 
informing of all risks, benefits, and aims associated with the current low-back study. 

• The inclusion criteria are as follows:
• Each participant is of 60 years of age or older
• Is a client of the research center
• Is willing to attend therapy sessions, complete the exercise program, in addition to 

pretest and post testing sessions.
• The exclusion criteria include males and females under 60 years old participating in the study, no 

physician approval for exercise, and not categorized as having CLBP according to the NIH definition

ParticipantsPre and Post-Test Procedure

Intervention Procedures
• Multidisciplinary Exercise Therapy (MET)

• Subjects were assessed for hip and low-back range of motion, flexibility, muscle 
strength and motor control

• 45 minute sessions, 2 times a week
• Myofascial Release Techniques (MFRT)
• Neural Flossing (NF)
• Proprioceptive Neuromuscular Facilitation (PNF)

• Traditional Senior Exercise Therapy (TET)
• Program administered within the CHLL
• TET includes aerobic, strength and balance activities developed to reduce falls
• This group intervention will be guided by an instructor 
• Exercises will include both seated and standing activities focusing on improving 

strength and increasing muscle
• Typical class activities will include tasks of daily living such as

• Chair stands
• Ascending/descending stairs
• Walking
• Chair supported squats
• Lightly seated aerobics

Table	1a:	NeuroCom	measures	before	both	MET	and	TET	treatments	
were	administered.

Table	1a:	NeuroCom	measures	before	MET	and	TET	treatments	were	
administered.

Table	2a:	ProKinetics	measures	MET	and	TET	treatments	
were	administered

Table	2b:	ProKinetics	measures	after	MET	and	TET	
treatments	were	administered

Table	3a:	PROMIS	measures	MET	and	TET	treatments	were	
administered

Table	3b:	PROMIS	measures	after	MET	and	TET	treatments	were	
administered

• PROMIS 29- psychosocial outcomes are measured through the 29 question form with seven 
subscales including physical function, anxiety, depression, fatigue, sleep disturbance, life 
satisfaction and pain interference

• Patient-Specific Function Scale- used to quantify patient specific activity limitation and measure 
function outcomes after interventions

• Neurocom Sensory Organization Test (SOT)- objectively identifies abnormalities in the participants 
use of the three sensory systems that contribute to postural control

• ProtoKinetics motion analysis system will be used to record full body motion using non invasive 
techniques with no sensors or special clothing required

• For both the MET both the MET and TET, the measurements will take place three times:
• Pre-assessment done prior to beginning the randomly assigned MET or TET specific 

exercise program
• Post assessment done at the end of the 4-week exercise intervention with MET or 

TET
• 6 month exercise intervention follow up assessment that is done 6 months after the 

beginning of the MET or TET exercise interventions. 
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