
	

i	
		

 
 
 
 
 
 
 
 
 
 
 
 
 

EFFECTIVENESS OF INTERDISCIPLINARY PAIN MANAGEMENT PROGRAMS 

IN ELDERLY POPULATIONS 

	
	
	
	
	
	
	
	
	
	
	
	
	

APPROVED BY SUPERVISORY COMMITTEE 

 
Elizabeth Huber, MPsy	

	

	

	

	

	

	 



	

ii	
		

	

 

 

 

DEDICATION 

 

 

 

I would like to thank the members of my Graduate Committee, my husband Chris, my 
aunt Nancy and the many professors, colleagues and friends who have used their hearts, 

minds and lives to challenge, nurture, inspire and grow me. 

  



	

iii	
		

EFFECTIVENESS OF INTERDISCIPLINARY PAIN MANAGEMENT PROGRAMS 
IN ELDERLY POPULATIONS 

 

by 
 

ELIZABETH HUBER 

 

 

DISSERTATION 

 

Presented to the Faculty of the Graduate School of Biomedical Sciences 

The University of Texas Southwestern Medical Center at Dallas 

In Partial Fulfillment of the Requirements 

 

For the Degree of  

 

DOCTOR OF PHILOSOPHY 

 

The University of Texas Southwestern Medical Center at Dallas 

Dallas, Texas 

August 12, 2016 

  



	

iv	
		

 

 

 

 

Copyright 

by 

ELIZABETH GRAY HUBER, 2016 

All Rights Reserved 

	  



	

v	
		

 

 

 

 

 

 

 

EFFECTIVENESS OF INTERDISCIPLINARY PAIN MANAGEMENT PROGRAMS 
IN ELDERLY POPULATIONS 

	

	

	

ELIZABETH GRAY HUBER, MPsy 

The University of Texas Southwestern Medical Center at Dallas, 2016 

 

RICHARD C. ROBINSON, Ph.D. 

 

Background: Chronic pain is a debilitating disease that affects millions of 

adults in the United States.  In recent years, there has been a steady increase in the 

use of interdisciplinary interventions to treat chronic pain.  While the effectiveness 

of such programs is well-documented in adult populations, little is known about the 

efficacy of such methods for elderly populations.  Objective: This study assessed 

the effectiveness of an interdisciplinary pain management program in addressing 

chronic pain and associated disability (e.g., loss of functioning, poor mood) in the 

elderly.  Study aims also included a comparison of outcomes between elderly and 

non-elderly participants in an interdisciplinary pain management program, as well 

as an examination of which variables may serve as predictors for completion of 



	

vi	
		

such programs.  Method: Participants included one hundred and thirteen chronic 

pain patients receiving treatment in an interdisciplinary program at the Eugene 

McDermott Center for Pain Management.  Participants completed multiple 

measures pertaining to pain and associated conditions at baseline, mid-way through 

the program (2 weeks post-enrollment) and upon completion of the program (4 

weeks post-enrollment). Analysis: Repeated measures ANOVA analyses examined 

changes in participants’ scores over time on various self-report measures that 

assessed pain rating, functionality and mood.  Separate analyses were conducted to 

evaluate results from elderly participants only, and then to compare results between 

elderly and non-elderly participants.  A binomial logistic regression was performed 

to determine the effects of age and mood on the likelihood that participants in an 

interdisciplinary pain management program would complete treatment in the 

program.  Results: Although elderly participants’ mean scores across a variety of 

measures showed signs of improvement, these changes did not meet statistical 

significance.  However, when examining elderly and non-elderly participants 

together, both groups demonstrated significant improvement across all outcomes 

with the exception of depression.  There were group differences on a select number 

of outcomes, including those that assessed pain disability, anxiety and depression 

levels; on these measures, the mean scores for non-elderly participants were higher 

as compared to elderly participants.  There were no interactions between the two 

groups for any of the variables assessed.  The logistic regression model that 

examined the effects of age and mood on the likelihood that participants would 

complete treatment in the current study was not significant.  Discussion: The 

current study demonstrates that non-elderly participants experience benefit from 

participation in interdisciplinary pain management programs.  Further research is 



	

vii	
		

warranted with a larger elderly population to assess how treatment may need to be 

tailored to the unique needs of the elderly.  
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CHAPTER ONE 

Introduction 

Chronic Pain: An Overview of the Condition and Treatment Options 

The International Association for the Study of Pain defines chronic pain as 

pain persisting beyond the normal expected time of healing, which is typically 

considered pain that lasts for three months or more (Turk, 1987).  It is well-

established that in the United States chronic pain is an expensive and ubiquitous 

problem (Turk, 2002).  According to the Medical Expenditure Panel Survey 

(MEPS), in 2008 in the United States, approximately 100 million adults were 

afflicted by chronic pain (Gaskin & Richard, 2012).  Gatchel and Peng estimate 

that chronic pain accounts for more than 80% of physician visits (Gatchel, Peng, 

Peters, Fuchs, & Turk, 2007).  Pain is a costly condition, not only in terms of 

healthcare expenditures to treat chronic pain patients (which comprise a relatively 

small proportion of the overall costs affiliated with chronic pain), but in terms of 

lost productivity and compensation for disability as well.  Furthermore, chronic 

pain is frequently associated with significant co-morbid psychiatric conditions and 

emotional suffering (Gatchel et al., 2007).  Although the vast majority of pain-

centered research focuses on the individual sufferer, if the spouses, partners and 

family members of chronic pain patients were taken into consideration, the 

absolute figure of people affected by chronic pain expands geometrically, leaving 

only a small percentage of people untouched (Turk, 2002).    

It is difficult to measure the economic impact of chronic pain in the United 

States, because most studies focus on individual pain disorders rather than 

providing composite estimates across a broader range of common pain conditions 

(Stewart, Ricci, Chee, Morganstein, & Lipton, 2003).  Nonetheless, Gaskin and 
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Richard (2012) used the 2008 MEPS to estimate the portion of U.S. health care 

costs attributable to pain, as well as the incremental annual costs associated with 

lower worker productivity as a result of pain.  Their findings indicate that the 

annual costs to treat pain in the United States were greater than the costs to treat 

heart disease, cancer or diabetes.  Furthermore, they found that the total costs to 

treat pain annually fell somewhere between $560 and $635 billion in 2010 dollars, 

with additional health care costs due to pain ranging from $261 to $300 billion 

(Gaskin & Richard, 2012).  They estimate the value of lost worker productivity due 

to pain ranged from $299 to $335 billion.  

In light of the substantial burden chronic pain presents both in terms of the 

financial cost to society (direct and indirect costs) and the percentage of the 

population affected, significant time and effort have been invested to conduct 

research and to develop better treatment options.  Based on the knowledge that 

chronic pain is influenced not only by somatic pathology, but by psychological and 

social factors as well, the last several decades have seen an increase in 

interdisciplinary interventions to treat chronic pain patients (Scascighini, Toma, 

Dober-Spielmann, & Sprott, 2008).  Also contributing to the popularity of an 

interdisciplinary approach has been a growing concern and reluctance among 

providers to prescribe opioids for the treatment of chronic pain. Interdisciplinary 

Chronic Pain Management Programs constitute an attractive alternative to opioids 

for many reasons, including the absence of risk for addiction and the 

comprehensive nature of interdisciplinary treatment that better addresses the multi-

faceted nature of pain.  Such programs involve healthcare providers from a variety 

of disciplines, each of whom focuses on a specific feature of the patient’s 

experience of pain.  The core interdisciplinary team typically includes a pain 

management physician, a psychologist, a physical therapist and potentially a nurse 
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specialist and a vocational counselor (Ashburn & Staats, 1999).  Research strongly 

evidences the efficacy of interdisciplinary treatment, with patients receiving such 

interventions demonstrating improvements in pain, mood and functionality, as well 

as higher rates of return to work and lower use of the health care system (Flor, 

Fydrich, & Turk, 1992).   

The vast majority of research conducted regarding the usefulness of 

interdisciplinary pain management has involved younger populations (persons 

below age 65), and there presently exists a gap in the research with regard to 

elderly populations and this form of treatment.  For example, a recent search for 

“interdisciplinary pain” and “elderly” conducted via Ovid MEDLINE produced 

only two articles, both of which were published in 2012 and addressed 

interdisciplinary pain in the context of long-term care.  It is thus not well-

documented whether elderly populations experience similar benefits as younger 

adult populations from interdisciplinary pain management interventions.  While the 

prevalence of chronic pain has been increasing across all adult groups, it is 

consistently greatest among Americans aged 65 and older (Institute of Medicine . 

Committee on Advancing Pain Research & Education, 2011).  In light of the 

increasing number of elderly patients suffering from chronic pain and the 

simultaneously mounting associated socioeconomic costs, a closer look at the 

efficacy of interdisciplinary pain management for elderly persons would yield 

useful information.  A review of the relevant literature will provide a clearer 

context for the proposed study.  
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CHAPTER TWO 

Review of Literature 

Pain as an Illness versus Pain as a Disease 

The distinction between illness and disease is particularly meaningful as it 

applies to understanding the biopsychosocial model of chronic pain in comparison 

to the traditional, dualistic approach that conceptualized pain as a bodily condition 

or disease, independent of, and separate from, the mind.  Disease may be defined as 

an “objective biological event” which in some way disrupts specific body 

structures or systems as a result of pathological, anatomical or physiological 

changes (Mechanic, 1986).  The perspective of chronic pain as a disease leaves 

little room for the psychological or social factors that invariably impact the way an 

individual perceives and attempts to cope with pain.  Defining illness necessarily 

involves a departure from the purely physical nature of disease; illness includes 

one’s “subjective experience or self-attribution” of disease (Gatchel et al., 2007).  

In other words, the definition of illness expands that of disease to account not only 

for the physical disruption of some aspect of the body, but the associated physical 

discomfort, functional limitations, emotional distress and psychosocial disruption 

as well (Gatchel & Turk, 1996).  This broader understanding of pain as a complex 

event involving cognitive and social areas has contributed to the development of 

treatment methods and strategies for use either in favor of, or in conjunction with, 

traditional pain medications such as opioids.  Although opioid agonists have been 

shown to be effective treatments at reducing the perception of pain, because of the 

risks associated with long-term use, physicians are understandably reluctant to 

prescribe opioids on a long-term basis for patients with chronic pain (McCarberg & 

Barkin, 2001).   
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There has been a sea change in recent years regarding the safety of opioid 

use over the long-term.  In the mid-1990s, many providers believed that narcotic 

painkillers were safe to prescribe for extended periods of time, with few side 

effects or significant risks for addiction or abuse.  Opioid use subsequently 

exploded during the 1990s and early 2000s, not only due to more physicians 

prescribing higher rates of the medications, but also via websites offering opioid 

medications without prescriptions (Forman, Woody, McLellan, & Lynch, 2006).  

In 2010, the combination of hydrocodone and acetaminophen became the most 

prescribed medication in the United States (DeNoon, 2011).  By the late 2000s, 

several investigations had revealed that the rapid increase in narcotic prescriptions 

was also fueled by drug companies’ false claims regarding the safety of these 

medications over the previous decade (Dasgupta, Sanford, Albert, & Brason, 

2010).  As several narcotic pain manufacturers were forced to pay large fines for 

illegal marketing and false claims, the U.S. government began to examine ties 

between pharmaceutical companies and medical groups advocating for opioid use 

(Ornstein & Weber, 2012).  The inherent danger of these medications was 

beginning to surface; simultaneously, several prominent proponent of narcotic pain 

medications began to retract their previous statements regarding the safety and 

efficacy of these medications, including Dr. Russell Portenoy, former president of 

the American Pain Society (Catan & Perez, 2012).  Not only were opioids 

responsible for more deaths than any other drug - 16,000 deaths in 2010 alone - 

(Centers for Disease & Prevention, 2013), but research was beginning to reveal 

serious side-effects of long-term opioid use, including neurotoxicity in cancer 

patients (Daeninck & Bruera, 1999).  In addition to an increased sensitivity to 

certain painful stimuli, patients diagnosed with opioid-induced neurotoxicity (OIN) 

syndrome were experiencing other negative symptoms, including delirium, 
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hyperalgesia, hallucinosis and myoclonus/seizures (Daeninck & Bruera, 1999) 

(Chu, Angst, & Clark, 2008).  

In light of the epidemic caused by the over-prescribing and misuse of 

opioids, an alternative approach to pain management was clearly warranted.  One 

of the early proponents for applying the biopsychosocial model to chronic health 

conditions was an American psychiatrist named Dr. George L. Engel.  Using the 

chronic conditions of diabetes mellitus and schizophrenia as examples, Engel 

explored the limitations of the biomedical model and the comparative advantages 

of the biopsychosocial model to conceptualize disease (Engel, 1977).  Engel 

believed that the boundaries between health and disease are inherently subtle and 

are further diffused by cultural, psychological and social factors (Engel, 1977).  To 

provide the most effective treatment for patients with chronic health diagnoses, 

Engel proposed that a provider must take into account patient symptoms such as 

dysphoria and dysfunction which lead these afflicted individuals to seek medical 

assistance and adopt the role of a patient (Engel, 1977).  Biological indices, in and 

of themselves, could not provide a comprehensive view of the patient; Engel 

argued that it was the providers’ responsibility to consider the contributions of 

social and psychological factors to both the patient’s illness and patienthood status 

(Engel, 1977).   

Today, as a biopsychosocial approach to interpreting pain is more widely 

adopted by physicians and their patients, alternative methods have evolved which 

focus on providing patients with strategies to gain a sense of control over the 

effects of pain in their lives (Gatchel & Turk, 1996).  These treatment techniques 

attempt to modify affective, behavioral, cognitive and sensory aspects of the 

patient’s experience.   
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Chronic Pain and the Biopsychosocial Model  

Given the high costs associated with treating chronic pain, it is not 

surprising that a significant amount of research has been conducted to better 

understand the causes and thus develop more effective methods to treat patients 

with pain.  The biopsychosocial model is a theoretical construct which attempts to 

address health and illness based on a combination of biological, psychological and 

social variables.  The biological components of pain involve the neurobiology of 

the process of nocioception, as well as other basic neuroscience processes of pain, 

and the psychosocial aspects include both emotion and cognition (Gatchel et al., 

2007).  Nocioception may be defined as the sensory process (including the firing of 

mechanical, temperature or chemical receptors) that provides the signals that lead 

to pain.  This process involves nocioceptors which are primary sensory neurons 

that become activated by harmful stimuli that have the potential to damage tissue.  

When the sensory neurons are activated, the neurons send signals that are 

processed by the somatosensory cortex and the limbic system.  In addition to the 

role of physiological factors, psychological factors, including the meaning an 

individual ascribes to his/her experience, also contribute significantly to one’s 

experience of pain (Arntz & Claassens, 2004).  Emotion and cognitions typically 

work together to perpetuate a viscous cycle of nocioception, pain and distress in the 

following way: emotion entails an individual’s immediate reaction to nocioception, 

and cognitions then assign meaning to this emotional experience, which can 

subsequently trigger further emotional reactions that amplify the experience of pain 

(Turk, 2002). 

Melzack and Wall (Melzack & Wall, 1967) first introduced the concept of 

the Gate Control Theory of Pain which is based on the premise that pain results 

from intense peripheral stimulation that produces impulses which are then 
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transmitted to three spinal cord systems: substantia gelatinosa fibers in the dorsal 

horn, dorsal column fibers projecting towards the brain and the first central 

transmission (T) cells in the dorsal horn. In other words, a mechanism in the dorsal 

horns of the spinal cord behaves as a gate that can either inhibit or facilitate 

transmission from the body to the brain on the basis of the dynamic action of brain 

processes and the diameters of the active peripheral fibers.  Prior to the origination 

of the gate control concept, specificity theory served as the prevailing theory 

regarding the origination of pain.  According to specificity theory, an acute injury 

activated specific pain receptors and fibers that then projected pain impulses 

through a spinal pain pathway to a pain center in the brain (Melzack, 1996).  

Specificity theory did not allow for psychological contribution to one’s experience 

of pain.  Based on this approach, patients who suffered from pain without an 

observable signs of organic disease were dismissed by pain doctors and sent to 

psychiatrists, as it was believed these patients suffered from a psychological illness.  

Psychological factors were previously viewed as reactions to pain, rather than as a 

fundamental aspect of pain processing.  Largely as a result of Melzack’s work 

(originally published in 1965), researchers and providers began to incorporate 

psychological factors, such as past experience, attention and other cognitive 

variables into current research, and new avenues for controlling and treating pain 

were opened (Melzack, 1996).  The gate control theory of pain helped to set the 

stage for the wide-spread acceptance of the biopsychosocial model for the 

treatment of chronic pain. 

An outgrowth of the gate control and biopsychosocial model has been an 

explosion of research in the field of neuroscience, including studies to determine 

the ways in which patients can learn to moderate their experience of pain by 

exercising control over certain regions of the brain.  In one study, neuroscientists, 
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led by R. Christopher deCharms (2005), hypothesized that if an individual could 

learn to directly control activation of localized regions within the brain, s/he might 

gain control over the neurophysiological mechanisms that mediate behavior and 

cognition, thus potentially providing an alternative route for treating disease 

(Christopher deCharms et al., 2005).  Using real-time functional Magnetic 

Resonance Imaging (fMRI) to guide training, researchers were able to teach 

subjects to control activation in a region of the brain generally implicated in the 

perception and regulation of pain (the rostral anterior cingulate cortex, “rACC”).  

While under fMRI, subjects in the study learned to deliberately elicit decreases or 

increases in rACC activation, which corresponded to a change in their perception 

of pain caused by the application of noxious thermal stimulus. Furthermore, the 

study revealed that patients suffering from severe chronic pain, who were also 

trained to voluntarily control activation in this brain region, subsequently 

experienced lower levels of ongoing chronic pain following training (Christopher 

deCharms et al., 2005). 

Based on investigations using fMRI, positron emission tomography (PET), 

single-photon emission computed tomography (SPECT), high-density 

electroencephalogy (EEG) and magnetoencephalography (MEG), Sean Mackey, 

MD, PhD had identified multiple cortical and subcortical structures involved with 

the cerebral response to nocioception in order to better understand the differences 

between normal and abnormal pain mechanisms, as well as the multifaceted 

experience of pain (Mackey & Maeda, 2004).  Mackey & Maeda (2004) examined 

the levels of activation in the various areas of the brain (including the primary and 

secondary somatosensory cortices, thalamus, anterior cingulate cortex and insular 

cortex) in response to pain; several were shown to correlate with patients’ 

perception of pain intensity and/or unpleasantness which demonstrates that pain 
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perception may occur or be related to these structures (Mackey & Maeda, 2004).  

Mackey& Maeda (2004) summarizes the usefulness of multiple neuroimaging 

studies that have explored the effects of attention, placebo, anticipation and mood 

on patients’ experiences of pain for the purpose of designing future neuroimaging 

studies focused on identifying the most effective treatments for chronic pain 

(Mackey & Maeda, 2004).  While neuroimaging with chronic pain patients is still 

in its infancy, based on recent studies, growing evidence suggests that that chronic 

pain involves functional abnormalities in the cortical and subcortical regions of the 

brain (Mackey & Maeda, 2004). 

Underlying the biopsychosocial model is the principal that all chronic 

health-related issues, including pain, arise from a multifaceted interaction among 

these three factors (biological, psychological and social).   Research has 

demonstrated that it is not always possible to find a purely physiological cause in 

many cases of chronic pain; in particular, “problems arise when patients’ 

complaints and ailments are not commensurate with the degree of observable 

pathology” (Gatchel & Turk, 1996).  In other words, it can be difficult for a 

provider to ascertain the etiology of an individual’s pain and then treat this cause, 

when there does not exist a visible or obvious cause.  For many patients, the 

etiology of pain maybe traced back to an initial illness or acute injury that then 

“heals” over time; however, “healing” is a relative term, since it often does not 

equate with complete resolution of one’s pain, even if the observable cause (e.g., 

tissue damage) has been repaired.  

The Biomedical Conceptualization of Pain  

Prior to the development of the biopsychosocial model, physicians and 

researchers relied predominantly on a biomedical approach, which ascribes the 

etiology of disease, including pain, to biologic factors.  Pain was viewed as a 
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symptom that occurred as an automatic or reflex response to an afferent stimulus, 

and providers sought to diagnose the pain by identifying, and then removing, the 

presumed underlying pathogenic cause (W. E. Fordyce et al., 1973).  An over-

simplified explanation of the biomedical approach to pain might suggest that the 

amount of tissue damage is commensurate with the amount of pain a person 

experiences.  Similar to specificity theory, within the biomedical framework, if the 

provider’s attempt at diagnosis did not reveal a current, active pathologic cause, a 

diagnosis indicating emotional or personality-related problems was typically 

assigned (W. E. Fordyce et al., 1973). 

Under the biomedical umbrella, monotherapies such as operative 

procedures, regional anesthesia, physical modalities (e.g., ultrasound, 

transcutaneous electrical nerve stimulation), pharmacotherapy (e.g., opioids, non-

steroidal anti-inflammatories, anticovulsants, tricyclic antidepressants, NMDA 

antagonists and topical preparations) and injections were traditionally employed to 

treat various types of chronic pain (Turk, 2002).  In the United States, back pain is 

the third-leading cause of surgical procedures, the fifth most common reason for 

hospital admissions, and the most common cause for activity limitation in persons 

under the age of 45 (Andersson, 1999).  Historically, the most widely-used 

procedures to treat chronic back pain have been primarily surgical in nature and 

may generally be viewed as falling under the biomedical approach.  The most 

common interventions to treat chronic low back pain include: lumbar spinal fusion 

(surgery to join, or fuse, two or more vertebrae in the low back); discectomy (the 

surgical removal of the whole or a part of an intervertebral disc); corticosteroid 

injections (cortisone injections that are most commonly given into joints for the 

purpose of relieving pain and inflammation); and foraminotomy (an operation to 

relieve pressure on nerves that are being compressed by the intervertebral foramina, 
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the passages through the bones of the vertebrae of the spine that pass nerve bundles 

to the body from the spinal cord) (Andersson, 1999).  These examples of surgical 

means to treat low back pain seem to support the premise that pain results solely 

(or at least, primarily), from physiological causes that can be thoroughly resolved 

via biologic means. Roger Chou, MD has conducted extensive research comparing 

the efficaciousness of surgery to treat low back pain versus interdisciplinary 

methods. In one such study, Chou and colleagues (2009) observed that for 

nonradicular low back pain with common degenerative changes, patients who 

underwent spinal fusion fared no better in terms of improvement in pain or function 

than those patients who received intensive rehabilitation with a cognitive-

behavioral emphasis (Chou, Baisden, et al., 2009).  Furthermore, the investigative 

team found that less than half of patients who underwent spinal fusion experienced 

optimal outcomes, where optimal is defined as no more than occasional pain, minor 

restriction of functioning and infrequent use of analgesics.  Another study which 

sought to evaluate the efficacy of corticosteroid injections into facet joints to treat 

chronic low back pain, yielded results that similarly seemed to discredit a 

biomedical approach to pain management.  In this study, after both one and three 

months, none of the outcome measures evaluating pain, functional status and back 

flexion differed clinically or statistically between the group of patients who 

received the steroid injections and the group who received the placebo saline 

injection (Carette et al., 1991).  

Henry Knowles Beecher, MD was an anesthesiologist whose work was 

instrumental in helping to call into question the biomedical model of pain by 

identifying the role of conditioning in a patient’s experience of pain.  Beecher 

conducted landmark research with soldiers during World War II as part of his 

investigation into the relationship between subjective psychological states and 
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objective drug response.  His work arose out of a curiosity regarding how soldiers 

on the battlefield who had been badly wounded did not seem to experience pain, 

despite passing several hours without being medically treated.  In one of Beecher’s 

studies, 75% of casualties arriving at a field hospital did not want analgesic agents 

or reported minimal pain after having received morphine at least five hours 

previously (Beecher, 1946).  Based on his studies, Beecher concluded that a 

physician’s ability to identify and measure a patient’s pain is based on a 

combination of the patient’s self-report and physical functioning, and that a 

patient’s subjective experience of the nature and severity of his own pain is 

significantly influenced by factors outside of any underlying pathogenic cause (W. 

Fordyce et al., 1973). 

As research continued to implicate additional factors in the perception and 

experience of pain, it has become increasingly accepted among practitioners that 

the scope of the traditional biomedical model is too narrow to adequately address 

the complex processes that contribute to the condition of chronic pain.  A history of 

psychological research has demonstrated the importance of emotional, behavioral 

and cognitive factors that contribute to the perpetuation, and possibly the 

development of chronic pain (Kerns, Sellinger, & Goodin, 2011).  The 

biopsychosocial model represents an alternative approach, one that is broader and 

better-suited to address the multifactorial nature of pain, toward understanding and 

addressing chronic pain as an illness.  The biopsychosocial approach assumes a 

“dynamic and reciprocal interplay among biological, psychological and social 

factors that shapes the experience and responses of patients” (Dworkin, von Korff, 

& LeResche, 1992).  For example, while the origin of a patient’s pain may be 

biological in nature, the patient’s awareness and interpretation of the pain (i.e., the 

psychological component) and his/her behavioral response to the perceptions of the 
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pain (i.e., the social component) have significant impact on the course of the illness 

and on patient’s prognosis.  The attribution of each of these three factors to a 

patient’s disease can shift over time, such that biological aspects, which may have 

been primary at the outset of the patient’s condition gradually give way to 

psychological and social factors driving a patient’s pain (Gatchel et al., 2007).  

Chronic conditions, by definition, evolve and shift over time.  In the case of pain, 

individuals may mistakenly interpret the nature of their pain, causing them to enact 

a behavioral response, such as avoidance of particular physical activities, in order 

to reduce pain symptoms.  Over time, failure to participate in physical activity can 

result in a patient’s physical deterioration, as well as the reinforced psychological 

belief that s/he is actually getting sicker (Moseley, 2003).  Thus, a patient’s 

psychological and social responses to pain may impact the biological factors. 

 The development of interdisciplinary pain management programs is 

largely attributable to the adoption by physicians of the biopsychosocial model to 

treat pain.  In an investigation of the efficacy of interdisciplinary pain management 

programs, Turk and Okifuji (1998) concluded that, not only does this approach 

yield better results for patients in terms of reduction in pain, emotional distress and 

use of analgesic medication as compared to alternative medical and surgical 

treatment options, interdisciplinary pain management programs can also save 

billions of dollars in health care expenditures (Turk & Okifuji, 1998). 

Interdisciplinary Pain Management  

Wilbert “Bill” Fordyce, PhD, with his application of behavioral 

psychological principles in the treatment of chronic pain, may be seen as the 

pioneer of modern-day interdisciplinary pain management.  Drawing on the work 

of Beecher, who identified the interposition of conditioning and the psychic 

reaction in one’s experience of pain, Dr. Fordyce applied B.F. Skinner’s principle 
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of operant conditioning to further expound the role of one’s psyche in the 

experience of pain (W. E. Fordyce et al., 1973).  With regard to patients with 

chronic pain, Fordyce likened the patients’ pain behaviors to operants, and operant 

conditioning involves the functional principles through which the frequency, rate or 

strength of the occurrence of operants (that is, pain behaviors), may be increased or 

decreased (W. Fordyce et al., 1973).  According to Skinner, operants can be 

influenced by consequences.  For example, when an operant is followed by a 

positive consequence (e.g., praise, attention, money or food), the behavior will be 

strengthened or more likely to occur in the future.  When an operant is followed by 

a negative consequence (e.g., loss of a valued reward, criticism), the behavior is 

decreased in strength and less likely to occur in the future; additionally, behavior 

that will remove the negative consequence is likely to increase (Skinner, 1938).  As 

the concept of operant conditioning applies to chronic pain, Fordyce posited that if 

a patient’s responses to pain were systematically reinforced during the early stages 

of the patient’s pain issues, it is possible the pain responses would continue to 

occur (if still being reinforced) even when the original stimulus was no longer 

present or active (W. Fordyce et al., 1973).  Because the experience of pain cannot 

be known directly by another, Fordyce focused on behavior as the observable and 

measurable representation of the patient’s (otherwise unknowable experience) 

(Fordyce, Roberts, & Sternbach, 1985).  Treating pain as learned behavior, 

Fordyce, through his research, aimed to focus on the pain behaviors themselves.  

Pain behaviors may include a pain patient’s facial expressions, vocalizations or 

posture, as well as the patient’s ratings or descriptions of the pain s/he is 

experiencing.  Fordyce measured treatment effects by measuring the change in a 

patient’s pain behaviors and “well” behaviors; improvement was defined as an 
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increase in “well” behaviors and a decrease in pain behaviors (Fordyce et al., 

1985).  

Fordyce employed “behavioral” methods to treat chronic pain, albeit not in 

the traditional sense of treating pain, which entailed directly addressing the sources 

and mechanisms of noxious stimuli creating the injury signals that lead to “pain” 

(Fordyce et al., 1985).  His approach represented a distinct departure from the 

biomedical model, such that his treatment method did not seek as its primary aim to 

affect nocioception or the direct modification of one’s experience of pain.  Instead, 

his behavioral methods in pain management were intended to treat excess disability 

and expressions of suffering (Roberts, 1981) by addressing the relationship 

between these behaviors and the reinforcing consequences.  Nonetheless, Fordyce 

observed that both nocioception and a patient’s subjective experience of pain were 

often significantly improved under his treatment approach.  While he was aware 

that cognitive therapy could improve a patient’s experience of pain, Fordyce 

needed to incorporate the behavioral component as well since his ultimate goal was 

to improve pain patients’ functionality and to promote an individual’s return to 

more normalized behavior. 

In their current form, successful interdisciplinary pain management 

programs share several key clinical and administrative features: 1) a patient-

centered approach with goal-oriented treatments focusing on patient education and 

cognitive-behavioral changes; 2) a treatment plan that includes both individual 

treatment and group therapy; 3) clearly-stated expectations for the patient and 

his/her family or social support system, as well as expectations for the treatment 

team, which are discussed and revised on a continuous basis; and 4) short- and 

long-term goals for treatment, as well as a defined plan for discharge following the 

patient’s completion of formal treatment (Stanos, 2012).  A cohesive treatment 
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team engages in on-going, open communication regarding the patients they are 

serving.  Well-functioning programs include treatment providers who partner in a 

collaborative environment and who strive for excellent communication not only 

among the immediate team, but with referrals, family members, case managers and 

other third party payers (Stanos, 2012).  

Within the treatment team, the role of the physician usually comprises 

neurological and musculoskeletal examination, a comprehensive review of the 

patient’s past treatment history, including any interventions previously used, and 

consideration of new interventions (e.g., medical, implantation or block 

interventions) (Stanos, 2012).  The psychologist’s overarching goal is to help the 

patient learn and apply active coping skills to remediate pain, which is generally 

achieved within a cognitive behavioral therapy framework and the use of 

psychological interventions based on individual client circumstances.  In addition, 

the patient’s cognitive behavioral work serves to help retrain his/her nervous 

system and pain pathways, such that signals previously recognized as pain may be 

reinterpreted as benign (Gatchel & Turk, 1996).  Physical therapy is another 

important component of the interdisciplinary approach.  The physical or 

occupational therapist emphasizes the musculoskeletal system, assessment of 

strength, flexibility and physical endurance; additionally, s/he manages the 

patient’s physical rehabilitation process and helps the patient learn active physical 

coping strategies (Ashburn & Staats, 1999).  Following a patient’s initial 

appointment, the core team, together, develops a comprehensive treatment plan for 

the patient, commensurate with the patient’s abilities and stated goals.  Frequent 

communication is critical among team members since their roles often overlap.  In 

addition, the team must proactively communicate with the patient to ensure s/he 

has realistic expectations for recovery since a return to full functioning is not 
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always a possibility.  Most patients with chronic pain have a significant clinical 

history of interventions, some more successful than others, and the goals of 

treatment must be sensibly adapted to each individual patient (Scascighini et al., 

2008). 

The Cognitive Component of Interdisciplinary Pain Management 

 With their gate control theory of pain, Melzack and Wall (1965) laid the initial 

groundwork of a physiological basis for psychological involvement in the perception of 

pain.  These researchers posited that a neurophysiological mechanism in the dorsal horns 

of the spinal cord behaved as a gate for pain signals and allowed for modulation from 

various sources, including the brain.  The upshot of their work was that a patient’s mood 

could impact pain perception.  Later, the biopsychosocial model would add social factors 

to the physiological and psychological aspects of pain.  Under the biopsychosocial model, 

cognitive, affective, psychosocial, behavioral and physiological components are all 

included as contributors to one’s experience of chronic pain (Turk & Rudy, 1987).  Pain 

is a highly intricate perceptual experience, influenced by a vast array of psychosocial 

components, including social and environmental context, the individual’s interpretation 

of his/her pain, sociocultural background, emotions, beliefs, expectations and attitudes, in 

addition to biological factors (Turk & Okifuji, 2002).  Through their research, Turk and 

Rudy (1987) demonstrated that as a patient’s suffering increases, psychosocial aspects 

play an increasingly larger role in the continuation of a patient’s pain behavior and 

suffering.  Thus, as chronic pain persists, there becomes a two-way cycle whereby a 

person’s suffering influences all aspects of a person’s functioning (interpersonal, 

physical, and emotional) and vice versa.  In part due to this cycle, it is not uncommon for 

chronic pain patients to present with concurrent psychiatric disorders.  For example, 

Kinney, Gatchel, Polatin, Fogarty and Mayer (1993) demonstrated that patients with 

chronic low back pain had higher rates of substance abuse and personality disorders and 
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experienced increased depression as compared to the general population.  In light of the 

complex relationship between psychological factors and pain, to effectively intervene in a 

patient’s experience of pain, providers must address not only any organic basis of the 

symptoms, but also the host of factors which modulate nocioception and moderate one’s 

pain experience (Turk & Okifuji, 2002).  

 Typically, cognitive behavioral therapy (CBT) is incorporated into a patient’s 

interdisciplinary pain management regimen.  CBT is based on the premise that a person’s 

thoughts, or cognitions, directly impact his/her emotions and behaviors, and that negative 

or distorted cognitions can result in distress and maladaptive forms of coping.  Turk and 

Gatchel (2013) summarize five primary treatment goals of CBT for patients with chronic 

pain: (1) assist patients in altering their perception of their pain, from something that 

overwhelms them to an event they can learn to manage; (2) provide psychoeducation to 

patients regarding the nature of CBT, including the ways this therapy will equip them 

with the necessary skills to manage pain in a more adaptive way; (3) partner with patients 

to help them develop a sense of self-efficacy, such that they see themselves as an active, 

effective participant in managing their pain, with the ability to positively affect both 

themselves and their environment; (4) educate patients on the dynamic relationship 

among thoughts, feelings, behaviors and physiology and show them how to monitor these 

factors (for example, using a thought record) in order to better understand how they are 

interrelated; and (5) help patients develop a repertoire of adaptive coping strategies that 

may be employed across a variety of settings to manage their chronic pain.  Based on 

these primary aims of treatment, Turk and Gatchel (2013) outlined a course of cognitive 

behavioral treatment that is comprised of four primary components: (1) 

reconceptualization; (2) skills acquisition; (3) skills consolidation; and (4) generalization 

and maintenance.  
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 There are two main aspects involved in a patient’s reconceptualization of his/her 

pain: first, helping the patient learn to recognize problematic thoughts or thought patterns 

and second, teaching patients how to restructure their thinking (Beck, 1995).  One of the 

most common ways to enable patients to change the way they think is to have them keep 

thought records regarding their pain.  Initially, clinicians may provide patients with a 

chart to help them learn how to track the following information: pain-eliciting situations, 

including the patients thoughts and feelings leading up to the event, during the event and 

immediately after, as well as any behaviors that result based on a patients thoughts and 

feelings related to the event (O'Donohue, Fisher, & Hayes, 2004).  Maintaining a pain 

diary in this format enables patients to learn to identify maladaptive thoughts and to begin 

to question which aspects, specifically, of their thoughts are distorted.  Once these types 

of thoughts have been identified, the clinician and patient can partner to brainstorm 

alternative, more objective thoughts to challenge the patient’s negativistic, often irrational 

patterns of thinking (Beck, 1995).  This approach not only enables patients to develop a 

more healthy, adaptive way of thinking, but also helps them learn to problem-solve.  It is 

important to note that reconceptualization is a process that happens over time.  The 

majority of the patient’s work to alter his/her long-standing beliefs and perceptions takes 

place in his/her environment outside of therapy, where s/he can practice in real-life 

situations (Persons, Davidson, & Tompkins, 2001).  In addition to reviewing and 

discussing the patient’s thought record with the patient, the clinician’s role during the 

reconceptualization phase is to continuously reinforce the patient’s adaptive change and 

increase the patient’s sense of self-efficacy by pointing out his/her successes (O'Donohue 

et al., 2004). 

 The second component of CBT involves the patient’s acquisition of adaptive 

coping skills, which Gatchel and Robinson (2004) divide into two broad categories: self-

regulatory skills and stress-management skills.  Self-regulatory skills include strategies 
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that enable patients to modify or alter their physiological functioning in ways that 

decrease their pain (for example, by using deep breathing or progressive muscle 

relaxation to reduce tension).  Other commonly-used self-regulatory techniques include 

various types of relaxation training, employing distractions (such as reading, watching 

television or visiting with a friend) and self-hypnosis. The CBT-trained clinician also 

helps the patient develop stress-management skills, such as time management, 

interpersonal effectiveness (to improve communication with others), systematic problem-

solving skills and planning.  

During the skills consolidation stage, the third aspect of CBT, patients are 

continuing to practice and refine the skills they have newly acquired (O'Donohue et al., 

2004).  The patient continues to implement new coping strategies in his/her environment 

outside of the therapy setting, while processing his/her progress with the clinician during 

therapy sessions.  The clinician may also elect to practice with the patient in-session, by 

joining the patient in role-play scenarios or by asking the patient to imagine various 

scenarios during which s/he might benefit from using the skills (O'Donohue et al., 2004). 

As previously mentioned, to restructure a patient’s ingrained patterns of thinking 

requires both time and sustained effort and continuous practice in implementing adaptive 

coping strategies (Beck, 1995).  The final stage of CBT, generalization and maintenance, 

refers to the on-going period following the patient’s completion of their course of 

therapy.  Typically, a patient has pre-set, scheduled follow-up therapy appointments at 

three to six-month intervals (or on an as-needed basis).  These appointments provide the 

clinician with an opportunity to insure that the patient is maintaining his/her gains and to 

positively reinforce the patient’s progress, thereby continuing to help build the patient’s 

self-efficacy (O'Donohue et al., 2004).  Continued monitoring of the patient is also 

particularly helpful in the likely event that the patient experiences a temporary setback.  

Processing a “relapse” (including negativistic thinking and the resulting emotions and 
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behavior) with the clinician affords the patient an opportunity to see that such setbacks 

are typical for chronic pain patients, especially those whose pain and irrational thinking 

patterns have been in place for a prolonged period of time (Beck, 1995).  

The Physical Therapy Component of Interdisciplinary Pain Management 

In addition to the cognitive aspect, interdisciplinary pain management 

programs include a physical therapy component, with patients participating not 

only in physical therapy, but potentially also occupational therapy, aerobic 

conditioning and vocational rehabilitation.  As suggested by the term 

“interdisciplinary,” one of the over-arching goals of these programs is for patients 

to integrate skills learned in individual disciplines into others (for example, 

applying mindfulness strategies or deep breathing techniques while participating in 

physical therapy sessions that may be physically and mentally taxing).  Many pain 

management programs are based on a “functional restoration” approach, in which 

significant emphasis is placed on strength-training and aerobic conditioning in a 

goal-oriented graded exercise progression (Stanos, 2012).  Graded exercise therapy 

as part of an interdisciplinary model involves introducing a patient to physical 

activity, beginning very slowly at first and gradually increasing the intensity and/or 

duration of the activity over time.  In light of research that has demonstrated 

kinesiophobia (the fear of movement/(re)injury) as an important predictor of 

chronic pain (French, France, Vigneau, French, & Evans, 2007), one of the primary 

aims of graded exercise is to help patients re-engage in physical activity in a 

manner that feels psychologically and physically safe to the patient.  Before 

beginning a graded exercise program, a physical therapist will first partner with the 

patient to establish the patient’s baseline level of functioning – that is, the amount 

of activity the patient is able to complete without experiencing a painful flare-up 
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(Butler & Moseley, 2013).  Over time, the patient is encouraged to gradually and 

persistently progress in his/her level of physical activity. 

Patient education comprises a critical component of the physical therapist’s 

job, including helping the patient understand the difference between chronic and 

acute pain, the concept of hurt versus harm and managing patient expectations for 

the rehabilitation process (Okifuji & Ackerlind, 2007).  A working knowledge of 

acute and chronic pain as separate clinical entities will facilitate a patient’s progress 

in physical therapy insofar as s/he is able to apply this understanding to the 

concepts of hurt and harm.  Acute pain may be defined as being instigated by a 

specific injury or disease, serving a useful biologic process, associated with 

sympathetic nervous system activation and self-limited in nature (Grichnik & 

Ferrante, 1991).  Chronic pain, on the other hand, may be recognized as a disease 

state that outlasts the normal time of healing (if associated with a disease or 

injury); it may be associated with a psychological state, it serves no biologic 

purpose and it has no recognizable end-point (Grichnik & Ferrante, 1991).  It is 

important for chronic pain patients to understand the nature of their pain as a 

chronic state that is most effectively treated through a combination of therapies that 

typically should include physical rehabilitation.  It is useful for the patient to gain a 

basic understanding of pain physiology, which can reduce the threat value of the 

pain s/he is experiencing by helping to shift the way the patient’s brain interprets 

pain signals (Moseley, Nicholas, & Hodges, 2004).  Furthermore, research has 

demonstrated that by combining pain physiology education with physical therapy 

exercises, a patient can increase his/her level of physical capacity and decrease pain 

(Moseley, 2003).  Patients can benefit from the understanding that recurrent pains 

are often protective in nature and do not necessarily indicate that a patient is 

sustaining new damage or that a patient has re-injured a particular muscle, joint, 
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ligament or nerve (Butler & Moseley, 2013).  The physical therapist can expand on 

this foundation, using it to help set an expectation for the patient that the physical 

therapy component of his/her treatment may include some “hurt” as part of the 

healing process, and the knowledge that hurting does not necessarily indicate that 

the patient is damaging him or herself (Butler & Moseley, 2013).  The patient can 

then incorporate the knowledge that hurt does not equal harm into his/her cognitive 

behavioral framework, using it as a reminder each time s/he experiences pain to 

help reset the way his/her brain is interpreting pain – and to help push through 

difficult but ultimately beneficial physical therapy exercises (Butler & Moseley, 

2013). 

Common Treatments for Pain 

Just as there exists a wide variety of types of chronic pain, there are a 

number of treatment methods available.  As previously mentioned, chronic pain 

often entails psychological and social implications that accompany the physical 

sensation of pain; thus an interdisciplinary model of care best allows providers to 

address the multiple factors contributing to a patient’s pain experience.  A 

comprehensive care plan may include any combination of the following: 

medication (including both over the counter varieties and opioids), nerve blocks, 

cognitive or behavioral interventions, spinal cord stimulation, implantable drug 

delivery systems (IDDSs), surgery, physical therapy and/or complementary and 

alternative medicine modalities (e.g., chiropractic, acupuncture).  Due to the 

intractable nature of many types of chronic pain, the aim of treatment is generally 

not to “cure” the pain.  Rather, treatment is offered with the goal of decreasing pain 

and associated suffering while improving physical, mental and social functioning 

(Ashburn & Staats, 1999). 
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Opioids to Treat Chronic Pain 

Opioid therapy has been demonstrated to both relieve pain and improve 

mood and functioning in many patients with chronic pain (Portenoy & Foley, 

1986).  According to the Centers for Disease Control and Prevention (CDC), health 

care providers wrote 259 million prescriptions for painkillers in 2012, enough for 

every adult in America to have a bottle of pills (CDC, 2014).  Nonetheless, their 

use remains highly controversial among physicians in light of potentially serious 

side effects, primarily including physical dependence and psychological addiction.  

There has been a rise in recent years in opioid abuse; between 1999 and 2012, the 

CDC estimates there was a 300% increase in overdose deaths related to opioids.  

The CDC estimates that for every death in 2010 resulting from opioid overdose, 

there were: 733 nonmedical users of opioids, 108 people with abuse/dependence on 

opioids, 26 emergency room visits related to opioid misuse or abuse and 10 opioid 

abuse treatment admissions (Refer to Figure 1).   

In addition to the risk of abuse, other common side effects of opioid use 

include: sedation, dizziness, nausea, vomiting, constipation, physical dependence, 

respiratory depression and tolerance (Ricardo Buenaventura, Rajive Adlaka, & 

Nalini Sehgal, 2008).  Opioid tolerance is a pharmacologic phenomenon that can 

develop with prolonged opioid use, resulting in the need for an increased dose in 

order to maintain sufficient analgesic effects (Ballantyne & Mao, 2003).  With 

opioid tolerance comes reduced efficacy of the medication, frequently requiring the 

patient to take increasingly larger amounts of medication; such dose escalation 

brings with it increased side effects, some of which may outweigh the primary aim 

of pain reduction.   

Some physicians refrain from prescribing opioids to treat chronic pain 

based on a view that such drugs are only marginally beneficial to the patient, 
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yielding a minimum improvement in functioning (Ballantyne & Mao, 2003).  

Factors which have been shown to put patients at a higher risk for opioid abuse 

include: being under 65 years of age, having a previous history of opioid abuse, 

people taking high daily doses of opioids, low-income people and those living in 

rural areas, Medicaid populations, patients with a history of depression, anxiety, 

posttraumatic stress disorder or childhood sexual abuse, and those taking 

psychotropic medications, other central nervous system depressants or illicit drugs 

(Boscarino et al., 2010) and (CDC, 2014).  

Does Anyone Benefit from Long-Term Opioid Use? 

While there exists a plethora of research citing the risks associated with 

long-term opioid use to treat chronic noncancer pain, there is also evidence that the 

benefits associated with chronic opioid use, including consistent pain relief and 

improved functioning and quality of life, may outweigh potential risks for a select 

patient population (Chou, Fanciullo, et al., 2009).  Some studies have indicated that 

patients with specific types of pain, including osteoarthritis pain, diabetic 

neuropathy pain, or low back pain may benefit from controlled, long-term opioid 

use (Portenoy et al., 2007).  Several factors have been identified as contributing to 

the success of long-term opioid use for this select group of chronic pain patients, 

including: appropriate informed consent and development of an individualized 

opioid management plan; proper initiation and titration of medication; careful 

monitoring throughout treatment, including dose escalations; and management of 

breakthrough pain (Chou, Fanciullo, et al., 2009).  Indeed, the American Pain 

Society has issued clinical guidelines to assist physicians in prescribing chronic 

opioid therapy for chronic noncancer pain.  Although the guidelines are useful once 

a physician has decided upon opioid use as an appropriate treatment method, there 

currently do not exist guidelines or a screening tool designed to pre-identify which 
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particular chronic pain patients may be best-suited for long-term opioid use as a 

primary form of treatment.  The question of which patients benefit from opioid 

therapy is still heavily debated among providers and constitutes a topic warranting 

further research. 

Self-Report Measures in the Treatment of Chronic Pain 

Pain is inherently a private experience, one which includes both sensory 

input and modulation by physiological, psychological and environmental factors 

(Katz & Melzack, 1999).  The assessment of pain can present a formidable 

challenge for clinicians, particularly since there are no manifestations of pain which 

serve as exclusive evidence of the patient’s experience (Hadjistavropoulos & Craig, 

2002).  A clinician’s ability to successfully treat patients with pain depends, at least 

in part, upon the availability of reliable and valid information concerning the 

presence and specific nature of the patient’s distress (Turk & Melzack, 2011).  

When used correctly, patient self-report measures have been shown to be highly 

useful and necessary in tracking patient health outcomes and informing treatment 

plans and decisions (Jensen, Turner, Romano, & Fisher, 1999), and clinicians 

generally agree that the subjective nature of pain renders self-report the best 

available means of assessing one’s experience (Katz & Melzack, 1999).  One such 

measure, the Pain Disability Questionnaire (PDQ), has been demonstrated to be a 

reliable and valid self-report measure for use with patients experiencing a wide 

variety of musculoskeletal pain conditions (Anagnostis, Gatchel, & Mayer, 2004).  

The Patient-Reported Outcomes Measurement Information System (PROMIS), 

which employs item-response theory, was designed as a tool to measure 

components of self-reported physical, mental and social health (e.g., anger, pain 

behavior, physical function or sleep disturbance).  Studies indicate that PROMIS 
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measures are both reliable and precise measures of generic symptoms and 

functional reports (Cella et al., 2010). 

Guidelines for Pain Management in the Elderly 

Effective pain management for the elderly is subject to many of the same 

considerations as pain management for other age groups, but with additional 

factors to address as well.  Common misconceptions about aging, such as the belief 

that pain perception decreases with age or that pain exists as an inevitable 

consequence of aging, further complicate the picture (Pasero & McCaffery, 1996).  

Historically, physicians have relied on opioids to treat a variety of pain-related 

conditions in the elderly, including cancer pain, noncancer-related pain, 

neuropathic pain, respiratory depression and immunosuppression (Pergolizzi et al., 

2008).  According to the National Institute of Health (NIH), the risks of long-term 

opioid use are poorly understood, especially among older adults (Campbell et al., 

2010).  A recent literature search regarding recommended use of opioids in elderly 

populations revealed two critical messages: first, there is a significant need for 

more research regarding elderly populations and prescribed opioid use; and second, 

there are multiple risk factors involved in prescribing opioids to elderly patients.  

The higher risk of medication-associated complications among the elderly presents 

one critical challenge for physicians (Wilder‐Smith, 2005).  Opioids are 

problematic for this population due to the increased likelihood of older patients 

experiencing adverse drug effects and interactions, more comorbidity and higher 

rates of polypharmacy (Wilder‐Smith, 2005).  The use of opioids in elderly 

populations has also been linked to an increased risk of falling, the sixth leading 

cause of death among the elderly (Tinetti, Speechley, & Ginter, 1988), as well as an 

increased risk of fractures (Saunders et al., 2010).  Finally, there is the issue of 

substance abuse among the elderly.  According to one study evaluating visits to the 
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emergency room in 2004, opioids were the most cited medications among adults 

aged 55 or older, accounting for approximately 33% of visits for this age group 

(Babypaul, Czernicki, & Kunnumpurath, 2015).   

In addition to opioid analgesics, certain other classes of pain medications, 

including nonsteroidal anti-inflammatory drugs (NSAIDS) and opioids, are more 

dangerous for elderly patients as compared to younger populations.  Research has 

shown that NSAIDS carry an increased risk for complications such as 

hypertension, (Johnson, Simons, Simons, Friedlander, & McCallum, 1993) 

congestive heart failure (Heerdink et al., 1998) and peptic ulcer disease (Smalley, 

Ray, Daugherty, & Griffin, 1995) when used in elderly populations.  In addition, 

elderly patients have an increased prevalence of renal insufficiency which can 

result in decreased drug clearance; therefore, NSAIDS with longer half-lives are 

generally avoided in this population (Pasero & McCaffery, 1996).  In light of the 

risks associated with medication-based pain management among the elderly, 

another form of pain treatment is required for this population.  While research 

demonstrates the effectiveness of interdisciplinary pain management programs 

among younger patients (Okifuji, 2003), there is a dearth of research to 

demonstrate that this form of treatment may have similar benefits for elderly 

patients.  

Scope of the Current Study 

As evidenced by a review of the relevant literature, interdisciplinary pain 

management programs are effective for the treatment of chronic pain, providing 

comparable results to alternative pain treatment options, but with meaningfully 

better outcomes for health care utilization, improved functional activity, return to 

work, lower medication use and fewer adverse events (Turk, 2002).  It is important 

to note that while the efficacy of interdisciplinary programs is well-documented, 
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there are virtually no studies that have focused exclusively on elderly patients 

receiving this modality of treatment. Elderly patients comprise a significant portion 

of the chronic pain population, with individuals aged 50 or above being twice as 

likely to have received a diagnosis of chronic pain.  The elderly represent one of 

the fastest growing segments of the population in the United States, with the 

number of Americans aged 65 or older expected to grow to 69 million by 2030 (US 

Census Bureau).  In light of the data suggesting that the elderly are more likely to 

suffer from chronic pain than other age groups, as well as the forecasted growth 

rate for the elderly segment of the population in the United States over the next 

several decades, there is a need for more research regarding how best to address 

chronic pain for this demographic.  While there exists a gap in the research to 

demonstrate either the efficacy of interdisciplinary pain management in the elderly, 

or the likelihood of elderly persons completing such a program as compared to 

other age groups, a small number of studies support the efficacy of interdisciplinary 

care in the elderly, including one conducted in 2001 by Mayer, et. al (Mayer, 

Gatchel, & Evans, 2001).  Mayer and his colleagues examined the association 

between age and interdisciplinary treatment outcomes for a work-related spinal 

disorder population, finding that patients aged 55 and above did benefit from 

completing a functional restoration program combining physical exercise with 

psychological and case management techniques.  Following are the aims and 

hypotheses for the current study: 

Aim I: To examine the clinical effectiveness of interdisciplinary care in an elderly 

chronic pain patient population. 

Hypothesis I.a:  Elderly participants will collectively demonstrate 

improvement in overall pain levels over time. 
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Hypothesis I.b:  Elderly participants will collectively demonstrate 

improvement in overall functionality over time. 

Hypothesis I.c:  Elderly participants will collectively demonstrate 

improvement in mood over time. 

Hypothesis I.d: Elderly participants will collectively demonstrate greater 

improvement in pain interference than non-elderly participants.  

Hypothesis I.e: Elderly participants will collectively demonstrate greater 

improvement in functionality than non-elderly participants.  

Hypothesis I.f: Elderly participants will collectively demonstrate greater 

improvement in mood than non-elderly participants. 

Aim II: To examine a predictive model of likelihood of completion of an 

interdisciplinary pain program. 

Hypothesis II.a:  Mood will serve as a statistically significant predictor 

variable in completion rates for an interdisciplinary pain program.  

Hypothesis II.b:  Cognitive concerns will serve as a statistically significant 

predictor variable in completion rates for an interdisciplinary pain program.  

Hypothesis II.c: Age will serve as a statistically significant predictor 

variable in completion rates for an interdisciplinary pain program. 
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CHAPTER THREE 
 

Methodology 
	

STUDY DESIGN 

Setting 

The current study population consists of outpatients seeking treatment for 

chronic pain at the Eugene McDermott Center for Pain Management (EMCPM).  

The patients participating in the study complete study measures at intake and at two 

separate intervals over the course of their treatment, including both mid-point and 

end-point testing.  The EMCPM, located in Dallas, Texas, is a part of The 

University of Texas Southwestern Medical Center.  EMCPM offers both 

interdisciplinary chronic pain management programs as well as assorted general 

pain management interventions.  The participants consist of adult outpatients who 

are initiating care or receiving ongoing care at EMCPM.  Patients are recruited for 

the study following their scheduled appointment with an EMCPM provider.  Data 

collection and use is monitored by the Institutional Review Board of The 

University of Texas Southwestern Medical Center.  

 

PARTICIPANTS 

Inclusion Criteria 

Patients are invited to participate in the study if they are initiating the four-

week interdisciplinary pain management program at EMCPM or if they are 

receiving separate treatment intervention at EMCPM, are of consenting adult age 

(18 and older), are capable of providing informed consent, are able to read and 

speak English, are experiencing non-cancer pain-related problems, and are willing 

to allow access to their electronic medical records.  It is important to note that all 
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patients are consented and enrolled in the current study prior to beginning 

participation in the four-week program.  

Exclusion Criteria 

Children and adolescents are excluded from the present study due to the 

fact that EMCPM typically does not provide care for this patient population 

(persons under 18 years of age).  Non-English speaking patients are also excluded 

from this study, based on the fact that empirically-validated alternative language 

versions and norms are not available for many of the measures involved in the 

current study.  Patients experiencing chronic pain as a result of cancer-related 

illnesses are also excluded.  Finally, patients who are unwilling or otherwise unable 

to complete the requisite study questionnaires are excluded from the study.  All 

patients are notified that declining to participate in the current study does not 

adversely affect or impact in any way their treatment at EMCPM. 

 

MEASURES 

The data collected for the current study is comprised of elements from a 

separate study involving a broader data set at EMCPM.  For each patient, data 

collected at the baseline time point include demographic information, personal 

history, psychosocial, psychiatric, and pain-related information.  Baseline testing 

occurs prior to patients beginning the four-week interdisciplinary pain management 

program at EMCPM.  Midpoint testing takes place two weeks into the intervention 

program, and endpoint testing occurs at the end of the four-week program.  At 

baseline, midpoint and endpoint testing, several measures of pain-related data are 

collected, including evaluation of pain intensity, duration, associated opioid 

medication use, functional impairment, level of disability, and pain behaviors.  The 

current study utilizes some of the measures included in the broader data collection 
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administered at the three separate testing intervals for patients.  The measures used 

in the current study include: Current Weekly Pain, Average Weekly Pain, the Pain 

Disability Questionnaire, PROMIS Bank v1.0- Physical Function, PROMIS Bank 

v1.0- Pain Interference, PROMIS Bank v1.0- Pain Behavior, PROMIS Bank v1.0- 

Anxiety, PROMIS Bank v1.0- Depression, and PROMIS Bank v1.0- Applied 

Cognitive General Concerns.  The data collected from patients during and 

following the completion of treatment (i.e., post-treatment) consisted of the same 

measures, and therefore the current study employs a pre- and post-treatment data 

collection structure. 

Pain Disability Questionnaire  

The Pain Disability Questionnaire (PDQ) is a 15-item self-report measure 

that primarily assesses pain-related function and disability as these pertain to 

activities of daily living.  The PDQ yields a total functional disability score ranging 

from 0 (optimal function) to 150 (total disability) (Gatchel, Mayer, & Theodore, 

2006), and a patient’s total summed score reflects the severity of his/her disability.  

There exist three descriptive categories which reflect the level of patient’s 

impairment based on score: Mild/Moderate (score of 1 - 70); Severe (71 - 100); and 

Extreme (101 - 150).  Unlike similar measures, the PDQ was designed to cover the 

full spectrum of chronic disabling musculoskeletal disorders rather than specific 

pain disorders (e.g., low back pain) (Anagnostis et al., 2004).  In addition, the PDQ 

was developed to take into account psychosocial variables that have been shown to 

play a critical role in the development and treatment of chronic pain conditions 

(Anagnostis et al., 2004). Given the heterogeneous nature of the types of pain 

observed among EMCPM patients, as well as EMCPM’s biopsychosocial approach 

to treatment, the PDQ constitutes a well-suited measure for use in the proposed 

study.  
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Current Pain Level and Average Weekly Pain 

Participants are first asked to rate their current pain level on a scale ranging from 

zero to ten (where a rating of zero corresponds to “No Pain” and a rating of ten denotes 

“Worst Pain Possible”).  Participants are then asked to rate their average pain level during 

the last week according to the same scale (where a rating of zero corresponds to “No 

Pain” and a rating of ten denotes “Worst Pain Possible”).   

PROMIS Overview 

The acronym PROMIS stands for Patient Reported Outcome Measurement 

Information System, which is a system of highly reliable, precise measures of 

patient-reported health status for physical, social and mental well-being (National 

Institute of Health, 2007).  The PROMIS measures are item-response theory (IRT) 

instruments that were developed by the NIH for the purpose of more efficiently 

obtaining valid patient-reported outcomes (Fries, Krishnan, Rose, Lingala, & 

Bruce, 2011).  PROMIS measures are frequently employed in clinical studies to 

ascertain the effect of treatment on a wide host of patient factors, including things 

like mood and physical or cognitive functioning.  The data collected by PROMIS 

measures provide both researchers and clinicians with relevant patient-reported 

information that it typically not contained in traditional clinical measures (National 

Institute of Health, 2007).  Such information may be used by physicians and 

clinicians not only to inform treatment decisions, but to improve communication 

between patients and treatment providers and better manage chronic illness.  

Regarding scoring of PROMIS measures, “a higher PROMIS T-score represents 

more of the concept being measured. For negatively-worded concepts like Anxiety, 

a T-score of 60 is one SD worse than average. By comparison, an Anxiety T-score 

of 40 is one SD better than average” (National Institute of Health, 2007). 
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PROMIS – Pain Interference Scale 

The PROMIS Pain Interference Item Bank 1.0 (PROMIS - Pain 

Interference) consists of 41 items that target four primary pain subdomains: 

interference, quality, behaviors and intensity (Amtmann et al., 2010).  The items 

seek to assess the degree to which a patient’s pain interferes with physical, mental 

and social activities.  The bank provides substantial information across levels of 

domain, and the Cronbach alpa internal consistency estimate for the PROMIS Pain 

Interference bank is 0.99 (Amtmann et al., 2010).   

PROMIS – Pain Behavior Scale 

The PROMIS Pain Behavior Item Bank 1.0 (PROMIS - Pain Behavior) is 

comprised of 39 items that cover a wide array of pain behaviors used to avoid, 

reduce or minimize pain (Revicki et al., 2009).  This measure was found to have 

good evidence supporting unidimensionality, model fit and coverage of the 

construct of pain behavior, as well as good construct validity (Revicki et al., 2009). 

PROMIS – Physical Function Scale 

The PROMIS Physical Function Item Bank 1.0 (PROMIS - Physical 

Functioning) contains 124 items that seek to assess the level of patient physical 

functioning ability across four primary subdomains: dexterity, mobility, axial and 

ability to complete instrumental activities of daily living (Hung, Clegg, Greene, & 

Saltzman, 2011).  The conceptual framework of the PROMIS - Physical Function 

bank covers a range of physical function, from functional loss to activity and 

participation issues (Fries et al., 2011) and utilizes a Likert-type scale that ranges 

from one (i.e., “unable to complete”) to five (i.e., “able to complete without any 

difficulty”). 
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PROMIS – Anxiety Scale 

The PROMIS Anxiety Item Bank 1.0 (PROMIS - Anxiety) consists of 29 

items that assess symptoms commonly related to anxiety, including fear (e.g., 

feelings of panic, fearfulness), hyperarousal (e.g., restlessness, tension, 

nervousness), somatic symptoms associated with arousal (e.g., dizziness, racing or 

pounding heart), and anxious misery (e.g., dread, worry) (National Institute of 

Health, 2007).  The measure was designed to capture those symptoms which best 

differentiate anxiety from other psychiatric diagnoses; it focuses on symptoms that 

reflect autonomic arousal and the experience of threat (National Institute of Health, 

2007). 

PROMIS – Depression Scale 

The PROMIS Depression Item Bank 1.0 (PROMIS – Depression) is a 28-

item measure designed to assess negative mood (e.g., guilt, sadness), decreased 

positive affect and engagement (e.g., loss of interest, loss of purpose and meaning), 

negative social cognition (e.g., loneliness, interpersonal alienation) and negative 

views of the self (e.g., worthlessness, self-criticism) (National Institute of Health, 

2007).  The items contained in this measure pertain to common symptoms of 

depression, including high levels of negative affect, low levels of positive affect, as 

well as feelings of hopelessness, helplessness and worthlessness.  The PROMIS – 

Depression bank does not account for the full range of symptoms commonly 

associated with a diagnosis of Major Depressive Order, as somatic symptoms 

pertaining to depression were excluded based on psychometric properties and poor 

fit of these items compared to other items in the bank (National Institute of Health, 

2007). 
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PROMIS – Applied Cognition General Concerns Scale 

The PROMIS Applied Cognition General Concerns Item Bank 1.0 

(PROMIS – Applied Cognition General Concerns) consists of 34 items that assess 

perceived cognitive functioning.  The measure covers multiple aspects of 

cognition, including areas such as attention and concentration, memory, fluency 

and general mental clarity (Kratz, Schilling, Goesling, & Williams, 2015).  

Conceptually, the PROMIS - Applied Cognition General Concerns bank seeks to 

determine the degree to which compromised cognitive function disrupts an 

individual’s ability to complete regular activities of daily living.  Because the 

nature of the current study is similar to a field trial (i.e., seeking to investigate 

patients’ experience of pain in real-world circumstances), more formal cognitive 

measures will not be used.  The use of formal cognitive testing in conjunction with 

interdisciplinary pain management represents an opportunity for future research.  

	

PROCEDURE 

The current study involves a pre-, mid- and post-treatment structure, such 

that data are collected prior to the patient’s involvement in the study, mid-way 

through the study and at the conclusion of the study.  Participants include adult 

(over the age of 18) outpatients who are either initiating or receiving ongoing 

treatment at EMCPM.  Following their appointment with an EMPCM provider, the 

participants are greeted by study personnel at the clinic.  During a participant’s 

initial visit, study personnel inform the participant regarding the purpose and terms 

of the research study (including the fact that it is voluntary), and answer any 

participant questions.  Study personnel obtain written consent from the participant, 

with each participant completing both a Health Insurance Portability and 

Accountability Act (HIPAA) release form and a UTSW IRB-approved Informed 
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Consent Form.  Study personnel provide the participant with an explanation of the 

nature of Computerized Adaptive Testing (CAT), as well as with a description of 

the web resource “Assessment Center” through which the study measures are to be 

administered.  Using EMPCM laptop computers, study personnel assign each 

participant a unique log-in and patient identification (PID) number which the 

participant uses to access the on-line database.  After reviewing instructions 

regarding how to complete the measures on-line, study personnel inform 

participants that they are able to take breaks as needed and that they (the 

participants) can request help at the nurse station located just down the hallway 

from the testing site.  Study personnel are also readily accessible to answer any 

additional questions or troubleshoot any computer-related problems. 

Study participants are asked to complete an extensive series of measures 

that include questions regarding the participant’s treatment history for pain 

(including medication), participant’s perception of pain, impact on day-to-day 

functioning and ability to complete basic activities, as well as any impacts on 

participant’s psychological, cognitive and social well-being (refer to Figure 2).  

The measures included in the current study are as follows: the Pain Disability 

Questionnaire, Current and Average Weekly Pain, PROMIS Bank v1.0- Physical 

Function, PROMIS Bank v1.0- Pain Interference, PROMIS Bank v1.0- Pain 

Behavior, PROMIS Bank v1.0- Anxiety, PROMIS Bank v1.0- Depression, and 

PROMIS Bank v1.0- Applied Cognitive General Concerns.  Participants access and 

complete these assessment measures on-line via “Assessment Center.”  Hard copies 

of the measures are available for those participants who may be unable to complete 

them on the computer.  

Half-way through treatment (two weeks post-baseline), participants are 

again greeted by study personnel either prior to, or immediately following, their 
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appointment with an EMPCM provider.  After offering to answer any additional 

questions, study personnel assign each participant a new log-in and password for 

midpoint testing (which correspond to the patient’s original PID) on “Assessment 

Center.”  Participants complete the same set of measures administered during their 

initial, baseline appointment.  

At the end of treatment (approximately four weeks post-baseline), 

participants are again greeted by study personnel either prior to, or immediately 

following, their appointment with an EMPCM provider.  After answering any 

participant questions, study personnel assign each participant a new log-in and 

password for endpoint testing (again corresponding to each patient’s original PID) 

on “Assessment Center.”  For the third and final time, participants complete the 

same set of measures that had been administered to them during their pre- and mid-

point testing appointments.  

 

HYPOTHESES 

The current study contains two primary aims.  The first aim is to examine 

whether the clinical effectiveness of interdisciplinary pain management is age 

dependent among patients with chronic pain. 

Hypothesis One: (a) Elderly participants will collectively demonstrate improvement 

in overall pain levels over time.  This improvement will be measured by observing 

changes in the elderly group’s PROMIS - Pain Behavior Scale T-scores, as well as 

scores on the Current Weekly Pain and Average Weekly Pain, when comparing 

participants’ baseline, midpoint, and endpoint-intervention testing scores.  A linear 

mixed model with three time points for each patient (baseline, midpoint and 

endpoint), will be used to compare changes on each of the individual measures 

listed above, with additional post hoc analysis if appropriate.  
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Hypothesis One: (b) Elderly participants will collectively demonstrate 

improvement in overall functionality over time.  This improvement will be 

measured by observing changes in the elderly group’s PROMIS – Physical 

Function Scale T-scores, as well as T-scores on the PROMIS – Pain Interference 

Scale, and scores on the Pain Disability Questionnaire (PDQ), when comparing 

participants’ baseline, midpoint, and endpoint-intervention testing scores.  A linear 

mixed model with three time points for each patient (baseline, midpoint and 

endpoint), will be used to compare changes on each of the individual measures 

listed above, with additional post hoc analysis if appropriate. 

Hypothesis One: (c) Elderly participants will collectively demonstrate improvement 

in mood over time. This improvement will be measured by observing changes in 

the elderly group’s PROMIS – Anxiety Scale T-scores, as well as T-scores on the 

PROMIS – Depression Scale, when comparing participants’ baseline, midpoint, 

and endpoint-intervention testing scores.  A linear mixed model with three time 

points for each patient (baseline, midpoint and endpoint), will be used to compare 

changes on each of the individual measures listed above, with additional post hoc 

analysis if appropriate. 

Hypothesis One: (d) Elderly participants will collectively demonstrate greater 

improvement in overall pain levels compared to non-elderly participants.  This 

improvement will be measured by observing changes in the two groups’ PROMIS - 

Pain Behavior Scale T-scores (elderly versus non-elderly), as well as scores on the 

Current Weekly Pain and Average Weekly Pain (elderly versus non-elderly), when 

comparing participants’ baseline, midpoint, and endpoint-intervention testing 

scores.  A linear mixed model with three time points for each patient (baseline, 

midpoint and endpoint), will be used to compare changes on each of the individual 

measures listed above, with additional post hoc analysis if appropriate. 
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Hypothesis One: (e) Elderly participants will collectively demonstrate greater 

improvement in overall functionality compared to non-elderly participants.  This 

improvement will be measured by observing changes in the two groups’ PROMIS 

– Physical Function Scale T-scores (elderly versus non-elderly), as well as T-scores 

on the PROMIS – Pain Interference Scale (elderly versus non-elderly) and scores 

on the Pain Disability Questionnaire (PDQ), when comparing participants’ 

baseline, midpoint, and endpoint-intervention testing scores.  A linear mixed model 

with three time points for each patient (baseline, midpoint and endpoint), will be 

used to compare changes on each of the individual measures listed above, with 

additional post hoc analysis if appropriate. 

Hypothesis One: (f) Elderly participants will collectively demonstrate greater 

improvement in mood compared to non-elderly participants.  This improvement 

will be measured by observing changes in the two groups’ PROMIS – Anxiety 

Scale T-scores (elderly versus non-elderly), as well as T-scores on the PROMIS – 

Depression Scale (elderly versus non-elderly), when comparing participants’ 

baseline, midpoint, and endpoint-intervention testing scores.  A linear mixed model 

with three time points for each patient (baseline, midpoint and endpoint), will be 

used to compare changes on each of the individual measures listed above, with 

additional post hoc analysis if appropriate. 

The second aim of the current study is to examine a predictive model of 

likelihood of completion for chronic pain patients participating in an 

interdisciplinary pain management program.  Mood, cognitive concerns and age 

will serve as independent (predictor) variables; completion of the program (versus 

non-completion) will serve as the dependent (criterion) variable.   Individual 

univariate logistic regressions will be conducted for each of the following 

variables: age (in years); depression; anxiety; and cognitive concerns, in order to 
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examine whether any of these factors predict the likelihood of completion of the 

treatment intervention.  In addition, a multivariate logistic regression model will be 

used to collectively compare the variances of mood, cognitive concerns and age on 

patient completion rates for the treatment intervention.  Baseline differences will be 

controlled statistically where appropriate. 

Hypothesis Two: (a) Mood will serve as a predictor variable in completion rates.  It 

is hypothesized that patients with lower levels of anxiety and depression prior to 

beginning the treatment intervention will be more likely to complete the program. 

Logistic regression analyses will be utilized to assess whether patient scores on the 

PROMIS – Anxiety and PROMIS – Depression Scales predict the likelihood of 

completion of the interdisciplinary pain management program at EMCPM. 

Hypothesis Two: (b) Cognitive concerns will serve as a predictor variable in 

completion rates.  It is hypothesized that patients with lower levels of cognitive 

concerns prior to beginning the treatment intervention will be more likely to 

complete the program.  Logistic regression analyses will be utilized to assess 

whether patient scores on the PROMIS – Applied Cognition General Concerns 

Scale predict the likelihood of completion of the interdisciplinary pain management 

program at EMCPM. 

Hypothesis Two: (c) Age will serve as a predictor variable in completion rates.  

Based on clinical observation, it is hypothesized that age will account for the 

highest percentage of variance in completion rates and that elderly patients will be 

more likely to complete the program.  Logistic regression analyses will be utilized 

to assess whether age predicts the likelihood of completion of the interdisciplinary 

pain management program at EMCPM. 
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STATISTICAL ANALYSIS PLAN 

All analyses pertaining to the current study were conducted using the SPSS 

software program.  Baseline sample characteristics (gender, race, pain levels, type 

of pain, etc.) were compared between the two groups (elderly vs. not elderly) using 

Student’s t-tests and chi-square tests, as appropriate.  For Hypotheses One (a), One 

(b) and One (c), a linear mixed model with three time points for each patient 

(baseline, midpoint and endpoint), was used to compare changes on each of the 

individual measures previously listed for elderly patients only, with additional post 

hoc analysis where appropriate.  For Hypotheses One (d), One (e) and One (f), a 

linear mixed model with three time points for each patient (baseline, midpoint and 

endpoint), was used to compare changes on each of the individual measures listed 

above, comparing elderly to non-elderly participants, with additional post hoc 

analysis where appropriate.  The current study proposed to investigate changes in 

mean scores for the two subject groups (“elderly” and “non-elderly”), including 

changes in score for a variety of clinical measures (detailed within the “Procedure” 

section) across the three distinct time periods (baseline, midpoint and endpoint 

testing).   

In addition to the primary aim, the current study proposed to utilize logistic 

regression analyses to identify those variables most predictive of completion of the 

interdisciplinary pain management program at EMCPM.  Univariate logistic 

regression analyses were conducted for Hypotheses Two (a), Two (b) and Two (c) 

in order to examine, separately, the variances of mood, cognitive concerns and age, 

respectively, on patient completion rates for the treatment intervention.  In addition, 

a multivariate logistic regression analysis was conducted to collectively compare 

the variances of mood, cognitive concerns and age on patient completion rates for 

the treatment intervention.   
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CHAPTER FOUR 
 

RESULTS 
 

Sample Disposition 

The sample size for the current study consisted of 113 participants.  The 

total number of participants includes those patients who completed at least two of 

the following testing sessions: baseline, midpoint and/or endpoint testing.  

Participant non-completion of the treatment program, as well as participant 

inability to complete all of testing measures for a given test period (for example, 

due to the patient’s pain level on the day of testing), were primarily responsible for 

variance in N across the three time points.  Demographic information for the 

sample of the current study was obtained as part of participants’ completion of 

baseline testing.  There were no significant differences for gender or race across the 

sample when comparing sample disposition between elderly and non-elderly 

groups.  Table 1 provides a more detailed breakdown of sample demographics. 
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Statistical Analyses  

Hypothesis I.a: Elderly participants will collectively demonstrate improvement in overall 

pain levels over time.   

A repeated measures ANOVA revealed that elderly participants’ average weekly 

pain levels significantly decreased, but no significant change was observed in pain 

behavior ratings or current weekly pain scores.  Further detail is contained in Table 2.  

For elderly participants, there was not a significant change in mean PROMIS - Pain 

Behavior Scale T-scores [F(2, 45.41) = 1.34; p = .27).  The mean score at baseline was 

58.79; it was 58.48 at midpoint and 57.87 at endpoint testing. 

Similarly, there was not a significant change over time in the mean T-score for 

elderly participants on the Current Weekly Pain scale [F(2, 46.10) = 2.26, p = .12].   The 

mean T-score at baseline was 4.83; it was 4.79 at midpoint testing and 4.20 at endpoint 

testing.   

However, the Average Weekly Pain measure had a significant change in the 

mean score for elderly patients over the course of the program [F(2, 46.45) = 7.76, p = 

.00].  The mean score of 6.19 at baseline fell to 5.62 at midpoint testing, and the mean 

score decreased again to 4.74 at endpoint testing.  In post hoc analyses, the change in 

mean scores from baseline to endpoint testing was significant for elderly patients (p = 

.00), as was the change from midpoint to endpoint testing (p = .04).  

Hypothesis I.b: Elderly participants will collectively demonstrate improvement in overall 

functionality over time.   

The results of a repeated measures ANOVA indicated that elderly patients did 

not experience significant improvement in physical function or less interference in living 

as a result of pain over the course of their participation in the program.  Further detail of 
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these results is reported in Table 3.  For elderly participants, the mean PROMIS – 

Physical Function Scale T-score post-treatment was 36.99, as compared to a mean T-

score of 37.80 at midpoint testing and 35.04 at baseline testing [F(2, 44.54) = 2.78, p = 

.07].  However, these differences were not statistically significant.  

Regarding pain interference, the mean T-score on the corresponding PROMIS 

measure (PROMIS – Pain Interference Scale) decreased from 62.74 at baseline to 62.08 

at midpoint testing, and to 60.39 post-treatment [F(2, 45.06) = 2.54, p = .09].  These 

changes were not statistically significant.  

 While the mean score for elderly patients on the Pain Disability Questionnaire 

(PDQ) declined from 75.32 at baseline testing to 75.13 at midpoint, and decreased again 

to 67.81 at endpoint testing, the change in mean scores over time was not significant [F(2, 

46.20) = 2.02, p = .14].  

Hypothesis I.c: Elderly participants will collectively demonstrate improvement in mood 

over time. 

According to results from a repeated measures ANOVA conducted to evaluate 

Hypothesis One (c), elderly participants did not, collectively, achieve a significant 

decrease in anxiety levels over the course of treatment in the current study [F(2, 44.96) = 

1.96, p = .15].  Additional detail regarding these results may be found in Table 4.  The 

mean T-score for elderly participants on the PROMIS – Anxiety Scale was 54.94 at 

baseline testing, 55.52 at midpoint and 53.16 at endpoint testing.  

Similarly, there was no statistically significant change over time in the group’s 

mean PROMIS – Depression Scale T-scores [F(2, 43.98) = .12, p = .89].  The mean T-

score for elderly patients at baseline was 51.31, 51.46 at midpoint and 50.77 at endpoint 

testing.  
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Hypothesis I.d: Elderly participants will collectively demonstrate greater 

improvement in overall pain levels compared to non-elderly participants.   

A repeated measures ANOVA analyses was conducted to determine whether 

there was a statistically significant difference in the improvement in overall pain levels 

between elderly and non-elderly participants in the current study.  Results for all three 

measures pertaining to overall pain levels indicated that, over the course of the current 

study, there was a significant decrease in the pain levels experienced by both elderly and 

non-elderly participants (all p-values < .02).  Specifically, for the PROMIS - Pain 

Behavior Scale, there was a significant decrease for elderly and non-elderly participants 

when comparing T-scores over time [F(2, 180.66) = 4.28, p = .02].  Post hoc analyses 

demonstrated a mean difference of 1.21 (p = .01) between baseline and endpoint mean T-

scores on the Pain Behavior Scale.   

On the Current Weekly Pain Scale, the change in mean scores for elderly and 

non-elderly was significant over time [F(2, 176.43) = 9.27, p = .00].  A post hoc 

comparison revealed a mean difference of 0.92 between baseline and endpoint testing (p 

= .00), and a mean difference of 0.50 between midpoint and endpoint testing (p = .04).   

Similarly, on the Average Weekly Pain Scale, there was a significant change in 

mean scores for elderly and non-elderly patients over the course of treatment [F(2, 

179.72) = 18.09, p = .00].  Post hoc analyses showed significant changes between all 

three testing periods.  There was a mean difference of 0.52 (p = .04) from baseline to 

midpoint testing, a mean difference of 0.82 (p = .00) from midpoint to endpoint testing, 

and a mean difference of 1.34 (p = .00) from baseline to endpoint testing when evaluating 

elderly and non-elderly participant mean scores over time. 
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Overall, there was no significant difference between the two groups with regard 

to overall pain levels over the course of the study (all p-values > .25).  Refer to Figures 3, 

4 and 5 for additional detail. 

Furthermore, the group x time interaction was not statistically significant for any 

of the three outcomes pertaining to overall pain levels (all p-values > .27), implying that 

both groups experienced similar changes in pain levels over time.  Refer to Figures 3, 4 

and 5 for further detail. 

Hypothesis I.e: Elderly participants will collectively demonstrate greater 

improvement in overall functionality compared to non-elderly participants.   

A repeated measures ANOVA was conducted to determine whether there 

was a statistically significant improvement in overall functionality for elderly and 

non-elderly participants in the current study.  Results for all three measures 

pertaining to overall functionality levels indicated that, over the course of the 

current study, there was a significant improvement in functionality experienced by 

elderly and non-elderly participants.  Specifically, on the PROMIS – Physical 

Function Scale, mean T-scores for elderly and non-elderly participants increased 

significantly over time [F(2, 177.81) = 4.17, p = .02].  In a post hoc comparison, 

the difference of 2.09 in mean scores between baseline and endpoint testing was 

significant (p = .01). 

On the PROMIS – Pain Interference Scale, the change in mean T-scores 

for elderly and non-elderly participants was significant when comparing scores 

over time [F(2, 181.08) = 7.25, p = .00].  A post hoc analysis showed a significant 

change in mean scores of 2.68 between baseline and endpoint testing (p = .00) and 

a change in means of 1.84 between midpoint and endpoint testing (p = .02). 
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On the Pain Disability Questionnaire (PDQ), the change in mean T-scores 

for elderly and non-elderly participants was significant when comparing scores 

over time [F(2, 176.72) = 11.94, p = .00].  Post hoc comparisons showed a 

significant difference in mean scores for the two groups over time; there was a 

mean difference of 11.24 between baseline and endpoint testing (p = .00) and a 

mean difference of 8.13 when comparing midpoint and endpoint testing (p = .00). 

There was a statistically significant difference between the two groups for 

mean levels on the PDQ (p = .04).  For the elderly, the mean level on the PDQ 

across time was 72.82; this was significantly lower than the mean level for non-

elderly participants which was 84.82.  There was no significant difference for mean 

scores on either the PROMIS – Physical Function Scale or the PROMIS – Pain 

Interference Scale (all p-values > .07).  Refer to Figures 6, 7 and 8 for further 

detail. 

The group x time interaction was not statistically significant for any of the 

three outcomes pertaining to overall participant functionality (all p-values > .10), 

implying that both groups experienced similar changes in functionality over time.  

Refer to Figures 6, 7 and 8 for additional detail.  

Hypothesis I.f: Elderly participants will collectively demonstrate greater 

improvement in mood compared to non-elderly participants.   

A repeated measures ANOVA was conducted to determine whether there 

was a statistically significant improvement in mood for elderly and non-elderly 

participants in the current study.  While there was a significant change over the 

course of the study in the two groups’ anxiety levels [F(2, 174.65) = 6.36, p = .00], 

there was not a significant change in depression levels [F(2, 177.85) = 2.17, p = 

.12] when comparing mean T-scores over time.  In a post hoc comparison of 

anxiety scores, there was a mean difference of 1.95 between baseline and endpoint 
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testing (p = .01) and a mean difference of 2.78 from midpoint to endpoint testing (p 

= .00).  

There was a statistically significant difference between elderly and non-

elderly participants when comparing the two groups’ mean scores on both the 

PROMIS – Anxiety Scale and the PROMIS – Depression Scale (all p-values < .03).  

Non-elderly participants had significantly higher anxiety and depression scores 

over the course of treatment as compared to elderly participants.  Refer to Figures 9 

and 10 for additional detail.  

The group x time interaction was not statistically significant for either of 

the two outcomes pertaining to participant mood (all p-values > .35), implying that 

both groups experienced similar changes in mood over time.  Refer to Figures 9 

and 10 for additional detail. 

Aim II 

Hypothesis II.a:  Mood will serve as a statistically significant predictor variable in 

completion rates for an interdisciplinary pain program.  

Hypothesis II.b:  Cognitive concerns will serve as a statistically significant 

predictor variable in completion rates for an interdisciplinary pain program. 

Hypothesis II.c: Age will serve as a statistically significant predictor variable in 

completion rates for an interdisciplinary pain program. 

For the purposes of the current study, completion is defined as a participant 

having completed baseline, midpoint and endpoint testing.  In the study, out of 113 

total participants, 67 participants completed the program and 30 participants did 

not complete the program.  Among the 31 elderly participants, 14 did not complete 

the program and 17 did complete the program.  Among the 82 non-elderly 

participants, 32 did not complete the program while 50 participants did complete 

the program.  There were missing data for the PROMIS – Anxiety and PROMIS – 
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Depression Scales for 16 participants; data was missing for an additional 10 

participants for the PROMIS – Applied General Cognitive Concerns Scale.  Due to 

the relatively high number of missing data for the Cognitive Concerns measure (26 

participants, representing approximately 23% of the total sample), this measure 

was not included in the multivariate regression model.   

Univariate regression analyses were performed to determine the effects, 

individually, of age (in years), mood and cognitive concerns on the likelihood that 

participants in an interdisciplinary pain management program would complete the 

treatment program.  The logistic regression model for age was not statistically 

significant, χ2(1) = 0.84, p > .05.  Refer to Table 8 for additional detail. 

The logistic regression model for anxiety was not statistically significant, 

χ2(1) = 3.34, p > .05.  Refer to Table 8 for additional detail. 

The logistic regression model for depression was statistically significant, 

χ2(1) = 4.49, p < .05.  The model demonstrates that, when depression T-scores 

increase by 1 unit (one point), the odds ratio is 6 times as large, indicating that a 

participant is 6 times as likely to complete the treatment program.  Refer to Table 8 

for additional detail. 

The logistic regression model for cognitive concerns was not statistically 

significant, χ2(1) = 1.62, p > .05.  Refer to Table 8 for additional detail. 

However, a multivariate logistic regression analysis was performed to 

determine the effects of age and mood on the likelihood that participants in an 

interdisciplinary pain management program would complete treatment in the 

program.  The logistic regression model was not statistically significant, χ2(3) = 

6.44, p > .05. The model explained 9.0% (Nagelkerke R2) of the variance in 

program completion rate and correctly classified 72.2% of cases. Sensitivity was 

98.5%, specificity was 13.3%, positive predictive value was 71.74% and negative 
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predictive value was 20.0%.  Of the three predictor variables (age, anxiety and 

depression), none was statistically significant (as shown in Table 9).  
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CHAPTER FIVE 
 

DISCUSSION 
 

The primary aims of the current study were: to examine the effectiveness 

of a 4-week interdisciplinary pain management program in an elderly population in 

terms of its ability to improve overall pain levels, functionality and mood over 

time; to compare the results of participation in this program between elderly and 

non-elderly participants; and to identify and understand significant predictors of 

patient completion rates in such a program.   

Results for Aim 1, Hypotheses I(a), I(b) and I(c), yielded evidence that 

while elderly patients experienced some improvement in self-reported pain levels, 

functionality and mood after participating in an interdisciplinary program, all but 

one measure of patient improvement, as indicated by mean scores on a variety of 

assessments, did not reach statistical significance.  The one measure in which 

elderly patient benefit was statistically significant was regarding lower levels of 

average weekly pain for the previous week.  It is possible that a gradual decrease in 

participants’ average pain levels over the course of treatment resulted in 

participants “re-setting” their internal baseline pain scales, such that they noticed 

and reported lower average weekly pain levels over time, but current pain rating 

levels did not appear to decrease correspondingly.  For example, if the average pain 

score for a participant had decreased from a 7 out of 10 at baseline to a 6 out of 10 

at endpoint testing, it is possible that current pain could have remained at a 7 out of 

10 from baseline to endpoint, with the endpoint score of 7 being based on a 

participant’s new baseline for pain.  (In other words, a 7 on endpoint testing would 

actually correspond to a lower score (e.g., 6 out of 10) if compared to the 

participant’s baseline for pain at initial testing.)  
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For each of variables assessed for Hypotheses I(d), I(e) and I(f), with the 

exception of depression levels, both groups demonstrated significant improvement 

over the course of the study.  With regard to depression levels, participant 

depression may not have been related to a participant’s pain, in which case any 

improvement in pain-driven symptoms would not have positively impacted 

depression levels.   

When comparing means between the two groups for many of the measures, 

one group did not receive more benefit from treatment than the other.  However, 

there were three measures on which mean scores were significantly different 

between the two groups: the PDQ, the PROMIS – Anxiety Scale and the PROMIS 

– Depression Scale.  On all three of these measures, the mean scores for non-

elderly participants were consistently higher over time as compared to elderly 

participants.  While these results were somewhat surprising, one possible 

explanation for non-elderly participants reporting higher levels of pain and 

disability is that these participants may have experienced a precipitous decline in 

functioning and physical ability prior to enrolling in the treatment program.  By 

comparison, elderly participants may have already been functioning at a lower level 

relative to the non-elderly, such that their pain wasn’t causing as noticeable a 

decline in activity levels.  Regarding depression and anxiety scores, it is also 

possible that non-elderly participants experienced higher levels of depression and 

anxiety as a result of unemployment or missed social activities with friends and 

family due to pain and disability.  By comparison, most elderly participants in the 

study were retired and may have had fewer social and familial obligations (e.g., 

caring and providing for children and a spouse).  Another possibility to explain 

higher scores from non-elderly participants is that they may have been motivated 

by secondary gain in their reporting of pain and related symptom levels.    
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Regarding Hypotheses I(d), I(e) and I(f), there were no interactions for any 

of the variables assessed, implying that both elderly and non-elderly participants 

experienced similar changes over the course of the study.   

Of the univariate regression analyses performed to determine the effects of 

age (in years), mood and cognitive concerns on the likelihood that participants in 

an interdisciplinary pain management program would complete the treatment 

program, only the model for depression was statistically significant.  These results 

suggest that the more depressed a participant is, the more likely s/he will be to 

complete treatment.  This outcome may be due to higher motivation on the part of 

depressed participants to find a way to manage their pain in order to feel better both 

mentally and physically.  It is possible that participants with higher depression 

scores are more affected by the adverse effects of pain in their lives, and therefore 

more strongly desire relief in the form of interdisciplinary treatment. 

The logistic regression model that examined the effects of age (in years) 

and mood on the likelihood that participants would complete treatment in the 

current study, was not significant, indicating that none of the variables assessed 

(age, depression or anxiety) was useful in predicting completion rates for the 

program.  
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Limitations 

The primary limitation to the current study involves the sample size as a 

result of consent and data collection protocol.  The current study was completed in 

the context of a larger, on-going study that was part of a working clinic.  Many of 

the individuals who completed baseline measures did not participate in the current 

study due to various constraints (e.g., individuals could not take time away from 

work to participate, individuals did not have means of consistent transportation).  

Furthermore, some individuals were prevented from participating in the program 

due to psychological factors or because of opioid use.  The sample used for the 

current study includes only those who engaged in the program; program 

engagement is defined as having completed at least two of the following: baseline, 

midpoint and/or endpoint testing.  

In future studies, it would be useful to maintain detailed records of 

participant enrollment and participation, including controlling for the number of 

sessions each participant attends and documenting how many sessions each 

participant attends.  It would also be useful to document, according to pre-

determined categories, the reason(s) for patient non-participation (e.g., patient not 

invited to participate, patient declined participation, etc.).  

Clinical Relevance and Practical Recommendations 

	 The current study demonstrates that both elderly and non-elderly 

participants experience benefit across a variety of pain-related symptoms from 

participation in an interdisciplinary pain management program.  These results, 

coupled with an aging population in the United States, an increasing number of 

Americans with chronic pain and the staggering costs associated with chronic pain-

related conditions, posit a strong argument for the proliferation of similar 

interdisciplinary programs.  In light of the current opioid epidemic in the United 
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States, including higher levels of addiction, abuse, overdose and death, there is a 

dire need for an alternative method to treating chronic pain (Wilkerson, Kim, 

Windsor, & Mareiniss, 2016).  Furthermore, while opioids have historically been 

frequently prescribed to elderly patients, the long-term risks of these medications in 

an elderly population are not well understood (Campbell et al., 2010).  Over the 

short-term, research has shown that opioids increase that likelihood of elderly 

patients experiencing adverse drug effects and interactions, more comorbidity and 

higher rates of polypharmacy, in addition to other poor outcomes, even death 

(Wilder-Smith, 2005).  Other classes of pain medications, including NSAIDS, are 

problematic for the elderly.  Due to risks associated with medication-based pain 

management in the elderly, another form of pain treatment would serve this 

population.  The benefits of interdisciplinary care are well documented in adult 

populations; the outcomes of the current study provide sufficient evidence to 

warrant further research involving this treatment modality with an elderly 

population, though a larger sample size would provide a better test of the 

hypotheses.   
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APPENDIX A 
TABLES 

 
Table 1 – Demographic Information 

 

Variable Total               
(n=113 ) 

Non-Elderly                    
Age ≤ 65 yrs                                              

(n=82 ) 

Elderly                      
Age ≥ 65 yrs                                      

(n=31) 
p-value 

Age 53.77 ± 16.3 46.74 ± 13.07 72.36 ± 5.98 0.00 
Gender           

Female 84 (74%) 60 (73%) 24 (77%) 
0.65 

Male 29 (26%) 22 (27%) 7 (23%) 
Race               

White 69 (61%) 46 (56%) 23 (74%) 

0.18 
Black 14 (12%) 13 (16%) 1 (3%) 
Hispanic 2 (2%) 2 (2%) 0 (0%) 
Other 0 (0%) 0 (0%) 0 (0%) 
Unknown 28 (25%) 21 (26%) 7 (23%) 
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Table 2 – Do elderly participants experience reduction in pain levels over time? 
 

        Pairwise Comparisons 

Outcome measure F df p                  
value 

T0 vs. T1       
(p value) 

T1 vs. T2       
(p value) 

T0 vs. T2       
(p value) 

PROMIS Pain Behavior Scale 
(T-score) 1.34 2, 45.41 0.27 - - - 

Current Pain Rating 2.26 2, 46.10 0.12 - - - 

Average Pain Rating Previous 
Week 7.76 2, 46.45 0.00 0.20 0.04 0.00 
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Table 3 – Do elderly participants experience improvement in functionality over time? 
 

Outcome measure F df p value 

PROMIS - Physical                 
Function (T-score) 2.78 2, 44.54 0.07 

PROMIS - Pain                  
Interference (T-score) 2.54 2, 45.06 0.09 

Pain Disability Questionnaire 2.02 2, 46.20 0.14 
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Table 4 – Do elderly participants experience improvement in mood over time? 

Outcome measure F df p value 

PROMIS - Anxiety                   
Scale (T-score) 1.96 2, 44.96 0.15 

PROMIS - Depression                 
Scale (T-score) 0.12 2, 43.98 0.89 



	

63	
	

Table 5 – Do elderly participants demonstrate greater reduction in pain levels over time as compared to non-elderly participants? 

  Time Pairwise Comparisons                                   
(Time) Group Group*Time 

Outcome measure F df p value T0 vs. T1       
(p value) 

T1 vs. T2           
(p value) 

T0 vs. T2       
(p value) F df p value F df p value 

PROMIS Pain Behavior Scale 
(T-score) 4.28 2, 180.66 0.02 0.60 0.06 0.01 1.36 1, 117.07 0.25 0.36 2, 180.66 0.70 

Current Pain  9.27 2, 176.43 0.00 0.09 0.04 0.00 0.22 1, 113.79 0.64 1.33 2, 176.43 0.27 

Average Pain                   
Previous Week 18.094 2, 179.72 0.00 0.04 0.00 0.00 0.23 1, 113.98 0.63 0.10 2, 179.72 0.91 
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Table 6 – Do elderly participants demonstrate greater improvement in functionality over time as compared to non-elderly participants? 

  Time Pairwise Comparisons                                   
(Time) Group Group*Time 

Outcome measure F df p value T0 vs. T1       
(p value) 

T1 vs. T2                
(p value) 

T0 vs. T2       
(p value) F df p value F df p value 

PROMIS Physical                  
Function Scale (T-score) 4.17 2, 177.81 0.02 0.11 0.40 0.01 0.13 1, 111.11 0.72 2.30 2, 177.81 0.10 

PROMIS Pain Interference 
Scale (T-score) 7.25 2, 181.08 0.00 0.32 0.02 0.00 3.29 1, 116.43 0.07 0.14 2, 181.08 0.87 

Pain Disability Questionnaire 11.94 2, 176.72 0.00 0.25 0.00 0.00 4.36 1, 113.79 0.04 1.30 2, 176.72 0.28 
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Table 7 – Do elderly participants demonstrate greater improvement in mood over time as compared to non-elderly participants? 

  Time Pairwise Comparisons                                   
(Time) Group Group*Time 

Outcome measure F df p value T0 vs. T1                
(p value) 

T1 vs. T2                  
(p value) 

T0 vs. T2                    
(p value) F df p value F df p value 

PROMIS - Anxiety Scale              
(T-score) 6.36 2, 174.65 0.00 0.34 0.00 0.01 4.75 1, 112.02 0.03 0.10 2, 174.65 0.90 

PROMIS - Depression                   
Scale (T-score) 2.17 2, 177.85 0.12 - - - 5.09 1, 114.36 0.03 1.05 2, 177.85 0.35 
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Table 8 – Does age, mood or cognitive concerns serve as a predictor of the likelihood of completion of an interdisciplinary pain 
management program? 

Univariate logistic regression analyses predicting likelihood of program completion rates based on Age, Mood and Cognitive Concerns 

  
B SE X2 df p Odds 

Ratio 
95% CI for Odds Ratio 

  Lower Upper  

Age -0.01 0.01 0.84 1.00 0.36 0.99 0.97 1.01 
Anxiety 0.05 0.03 3.34 1.00 0.07 1.06 1.00 1.12 
Depression 0.06 0.03 4.49 1.00 0.03 1.06 1.01 1.12 
Cognitive Concerns 0.02 0.02 1.62 1.00 0.20 1.02 0.99 1.06 
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Table 9 – Do age, anxiety and depression serve as predictors of the likelihood of completion of an interdisciplinary pain management 
program? 

Multivariate logistic regression analysis predicting likelihood of program completion rates based on Age and Mood 

 

  
B SE X2 df p Odds 

Ratio 
95% CI for Odds Ratio 

  Lower Upper  

Age -0.18 0.02 1.32 1.00 0.25 0.98 0.95 1.01 
Anxiety 0.02 0.04 0.28 1.00 0.60 1.02 0.94 1.11 
Depression 0.04 0.04 0.99 1.00 0.32 1.04 0.96 1.12 
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APPENDIX B 
FIGURES  

 
Figure 1 - Overdose Deaths & Related Statistics in 2010 (CDC 2014) 
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Figure 2 – Measures Administered During Pre-, Mid- and Post-Trial Testing 
 

Time 
Period 

Measures Administered 

Pain Disability 
Questionnaire 

Current and  
Ave rage 
Weekly 

Pain  

PROMIS – 
Pain 

Interference 
Scale  

PROMIS – 
Pain 

Behavior 
Scale 

PROMIS – 
Physical 
Function 

Scale 

PROMIS – 
Anxiety 

Scale 

PROMIS – 
Depression 

Scale 

PROMIS – 
Applied 

Cognition 
General 

Concerns 
Scale 

Baseline x x x x x x x x 

Midpoint x x x x x x x  

Endpoint x x x x x x x  
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Figure 3 – Mean T-Scores for elderly and non-elderly participants on PROMIS – Pain 
Behavior Scale at baseline, midpoint and end of treatment 
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Figure 4 – Mean Scores for elderly and non-elderly participants on Current Pain Rating at 
baseline, midpoint and end of treatment 
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Figure 5 – Mean Scores for elderly and non-elderly participants on Average Pain Rating 
Previous Week at baseline, midpoint and end of treatment 
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Figure 6 – Mean T-Scores for elderly and non-elderly participants on PROMIS – Physical 
Function Scale at baseline, midpoint and end of treatment 
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Figure 7 – Mean T-Scores for elderly and non-elderly participants on PROMIS – Pain 
Interference Scale at baseline, midpoint and end of treatment 
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Figure 8 – Mean Scores for elderly and non-elderly participants on Pain Disability 
Questionnaire at baseline, midpoint and end of treatment 
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Figure 9 – Mean T-Scores for elderly and non-elderly participants on PROMIS – Anxiety 
Scale at baseline, midpoint and end of treatment 
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Figure 10 – Mean T-Scores for elderly and non-elderly participants on PROMIS – 
Depression Scale at baseline, midpoint and end of treatment 
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APPENDIX C 
Study IRB-Approved Informed Consent Form 
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APPENDIX D 
Study Health Insurance Portability and Accountability Act (HIPAA) Form 
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