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Abstract 

In response to the growing chronic pain epidemic amongst adults age 60 

and older (AGS Panel on Chronic Pain in Older Persons, 1998; Ardrey, Herr, 

Titler, Sorofman, & Schmitt, 2003; Morlin, et al., 2008), this study conducted a 

feasibility pilot of an innovative eHealth service in an effort to address the need to 

deliver a cost-effective, easily disseminateable, empirically based chronic pain 

treatment program to this often underserved population (Robinson, 2007; Landi, 

Onder, Cesari, et al., 2001; Won, Lapane, Gambassi, et al., 1999; Sengstaken & 

King, 1993).  Consistent with the goals and procedures of Stage 1 behavioral 

treatment development research (McNamara et al., 2002; Rounsaville, Carroll, & 

Onken, 2001), this study had four primary aims: 1) develop the 

www.treatyourpain.com Internet treatment program; 2) evaluate hypothesized 

mechanisms of change by examining the extent to which the intervention 

enhanced individual coping skill acquisition and health promoting behavior; 3) 

evaluate the degree to which this program promoted improvements in overall 

pain related health status; and 4) assess participant acceptance of the treatment.  

Additional project goals included establishing the necessary sample size to 

conduct future randomized controlled trials and examine the cost-effectiveness of 

the intervention.  To this end, we employed a randomized controlled feasibility 

trial design.  The preliminary results of the study suggest that participants in the 

intervention experimental condition improved more significantly than those in the 

control condition on measures of overall health status, coping skill acquisition, 

and implementation of health promoting behaviors. This study provides 

http://www.treatyourpaiian.com/
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preliminary evidence that an Internet-based chronic pain treatment program 

tailored specifically to the needs of older adults is both plausible and cost-

effective as a first line treatment for this high utilizing population. The individuals 

who received the experimental condition reported significantly higher levels of 

satisfaction with and acceptance of the services they received compared to 

individuals in the control condition.  Using a simple advertising strategy, the study 

was able to efficiently recruit enough web-traffic to meet our sample requirement.  

Additionally, once services began the study maintained an impressive 100% 

retention rate.  Both of these particulars confirm that older adults are willing to 

seek out and receive psychological treatment over the Internet.  Furthermore, 

providing tailored psychological treatment services over the Internet was found to 

offer substantial incremental cost effectiveness when compared to the estimated 

costs of face-to-face psychological care and the leading online pain website that 

served as this studies control.  The implications from this study and future 

research directions are discussed. 
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Chapter 1 

Introduction 

Overview of the Current Study  

Epidemiologic studies have found that older adults, defined in this study 

as persons over the age of 60 years, account for over seven percent of the 

world’s population or 420 million people; furthermore, a substantial segment of 

this population experience high rates of health problems, one of which is chronic 

pain (Wan, Sengupta, Velkoff, & De Barros, 2005; Census Bureau, 2001; AGS 

Panel on Chronic Pain in Older Persons, 1998).  The medical and psychological 

issues incurred due to coping with chronic pain result in years of costly disease 

management and high service utilization (Ardrey, Herr, Titler, Sorofman, & 

Schmitt, 2003; AGS Panel on Chronic Pain in Older Persons, 1998).  These 

increased medical costs and utilization, let alone the burden of coping with pain 

on the individual level, demand researchers explore more efficient methods by 

which to deliver empirically supported treatments for health related issues 

amongst older adults.  This study aims to conduct a feasibility pilot of such a 

method, www.treatyourpain.com; an empirically based persistent pain 

management treatment program for older adults delivered entirely via the 

Internet.  Chapter One of this study will review different theoretical models of 

chronic pain, epidemiology of chronic pain in older adults, examine empirically 

supported treatment approaches, discuss the challenges of chronic pain as a 

public health problem, explore novel treatment approaches, and conclude with a 

critical analysis and discussion of extant literature on chronic pain in older adults.  

http://www.treatyourpain.com/
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Chapter Two will report on the methodology used in the current feasibility pilot 

study.  Chapter Three will report the results of this study, including: lessons 

learned through treatment development and implementation including retention 

of participants; impact of the intervention on participants’ health status; 

implementation of health related skills and health behavior promotion; 

acceptability of the intervention; power analysis for use in establishing sample 

size to be used in future research; and cost-effectiveness analysis.  Chapter Four 

will systematically explore the prospects and problems learned in the process of 

conducting this intervention, and conclude with a discussion of future research,  

Overview of Chronic Pain Models 

There are four primary models for chronic pain: the biomedical model, 

operant behavioral model, gate control model, and biopsychosocial model 

(Gatchel & Turk, 1996; Schwartz & Ehde, 2000).  The biomedical model is a 

dualistic model that assumes symptoms of a disease-state process are 

responsible for a person’s pain (Schwartz & Ehde, 2000).  According to this 

model, treatment of pain should be directed at correcting an objectively identified 

organic dysfunction.  This model has been criticized because it recognizes 

psychosocial variables as reactions to pain, rather than as having an interactional 

influence on a person’s experience of pain (Schwartz & Ehde, 2000).  The 

operant behavioral model, pioneered by Fordyce (1976), suggests that pain 

behaviors (e.g., verbal complaints, non-verbal complaints, posturing, and 

functional displays of disability) provide an observable and objective method of 

pain assessment and permit intervention on the environmental contingencies that 
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produce and maintain those behaviors (Fordyce, 1976).  The operant behavioral 

model is criticized, like the biomedical or sensory model, as being unidimensional 

in nature and thereby not accounting for the interaction of other subjective 

variables (Turk & Flor, 1987).  The gate control theory of pain conceptualizes 

pain as consisting of three components: motivational-affective, cognitive-

evaluative, and sensory-discriminative, which impact pain in a multidimensional 

way (Melzack & Wall, 1965).  This model took a radical step forward from the 

biomedical model of pain in two ways: first, by integrating the role of 

psychological factors in one’s subjective pain experience and second, by 

considering that there was more than a one-to-one relationship between 

pathophysiology and pain symptoms.  Overall, the gate control theory has proved 

to be remarkably resilient and of great heuristic value (Turk & Monarch, 2001).  

However, the gate control model has been criticized as being unclear and 

incomplete in its physiological details (Nathan, 1976; Price, 1987; Wall, 1989).  

Melzack (1999) has recently extended the gate control theory by integrating it 

with Selye’s (1950) model of stress.  While this conceptualization, called the 

neuromatrix theory, is not a primary model of pain it deserves mention in terms of 

its heuristic value and potential to stimulate future research.  The neuromatrix 

model states that each person contains a “body-self neuromatrix” that is both 

genetically determined and influenced by sensory experience and learning.  The 

neuromatrix can be triggered by either sensory inputs or centrally independent 

stimulation (Melzack, 1999).  When an organism receives an injury there is a 

disruption of its homeostatic regulation, this is stressful and initiates a range of 
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neural, hormonal, and behavioral mechanisms to restore homeostasis (Selye, 

1950).  This process may result in immune suppression and limbic system 

activation that perpetuates illness (Melzack, 1999).  While the neuromatrix theory 

offers a well-integrated model of pain its components are currently without 

systematic investigation (Turk & Monarch, 2002).   

The biopsychosocial model of pain extended the gate control and operant 

models to conceptualize chronic pain as the result of an interaction between 

biological, psychological, and social variables present in the person and their 

environment (Turk, & Monarch, 2002; Schwartz & Ehde, 2000).  Chronic pain is a 

dynamic and subjective experience that researchers have established results 

from the “transduction, transmission, and modulation of sensory input filtered 

through a person’s genetic composition and prior learning history and modulated 

further by the person’s current physiological status, idiosyncratic appraisals, 

expectations, current mood state, and sociocultural environment” (Turk & 

Monarch, 2002, pg. 7).  The biopsychosocial perspective explains the diversity of 

an individual’s illness expression (symptom severity, duration, and 

consequences) by the dynamic longitudinal interrelationships between their 

biological changes, psychological status, and social and cultural contexts (Turk & 

Monarch, 2002).  Researchers suggest that you view a person’s pain 

longitudinally in order to account for the ongoing, multifactoral processes that 

encompass the interplay between the different factors in the biopsychosocial 

model.  Intermittently biological, psychological, social, and cultural factors each 

account for different amounts of variance in an individual’s explanatory model of 
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chronic pain.  During the acute phase of disease biological factors probably play 

the largest role, in later chronic phases psychological and social factors account 

for more pain symptoms and dysfunction.  Research has shown that there is 

considerable variability in behavioral and psychological expressions of 

dysfunction across persons with similar symptoms and within individuals over 

time (Crook, Weir, & Tunks, 1989).  A longitudinal perspective is essential, as a 

cross-sectional sample will only permit consideration of these factors in a specific 

context rather than as a continually evolving and interacting adaptation to all of 

the different biopsychosocial factors.  The biopsychosocial model is heralded as 

an inclusive perspective that encompasses: 1) integrated action, 2) reciprocal 

determinism, and 3) development and evolution (Turk & Monarch, 2002).   

Mechanisms of Change.  The unique but interdependent components of 

the biopsychosocial model result in a number of different change-process 

variables.  Inherent in the longitudinal multi-component perspective is that the 

process of change will evolve as the different factors are more or less influential 

in defining an individual’s chronic pain experience.  In this study we focused 

consideration and exploration on the mechanisms of change operating in the 

psychological realm of the biopsyschosocial model of pain.  For example, we did 

not gather data on the biological factors, such as whether the individual suffered 

an additional illness or injury that confounded their original chronic pain intensity 

scores. Nor did we gather information on the social or cultural factors, such as 

whether the individual got a new interpersonal resource or a new job during the 

course of the study.  Therefore, it must be stated that the psychological factors 
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being explored in this study need to be considered in the context of and in 

perspective with the fluidity of the chronic pain factors, and this context and 

perspective may not be fully known.   

To compound the difficulty of researching the psychological change 

process variables, the conceptualization and meaning attributed to these 

variables varies dramatically across the psychotherapy field (Morley & Williams, 

2002).  Process research comparing different psychotherapies with similar 

outcomes for the same patients produces conclusions largely consistent with 

Rogerian tenants of the importance of empathy, support, and nonjudgmental 

acceptance in bringing about change (Morely & Williams, 2002).  Ablon and 

Jones (1999) point out the difficulty of dismantling therapeutic effects that are 

summed across patients and therapists when “specific interventions do not have 

fixed meanings independent of context and cannot be assumed to contribute 

discretely and uniquely to outcome” (p. 73).   

This limitation being said, we believe it is better to define hypothesized 

mechanisms of change variables and measure these variables in an effort to 

produce theory driven research.  We will review the different hypothesized 

mechanisms active in the experience and maintenance of chronic pain and then 

discuss the mechanisms we targeted in the present study.  Researchers have 

hypothesized that social learning mechanisms are active in the acquisition and 

expression of pain behaviors (e.g., overt expressions of pain, distress, and 

suffering; Turk & Monarch, 2002).  This theory posits that people acquire 

attitudes about health and health care as children and these attitudes are shaped 
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and reinforced in the individual’s environment.  Operant learning mechanisms 

posit that individuals are exposed to tissue damage resulting in pain, which 

produces withdrawal or escape from the stimulus.  These operant responses 

(motoric in nature) will be observable and hence subject to the principles of 

reinforcement.  Pain becomes persistent through the external contingencies of 

reinforcement and often “well behaviors” are not sufficiently positively reinforced 

and get extinguished.  The change process variables include the extinction of 

pain behaviors and increase of well behaviors by positive reinforcement.  

Respondent learning mechanisms state that people in pain may generalize 

increases in pain with all kinds of stimuli that were originally associated with the 

pain stimulation.  If pain symptoms continue the individual may experience 

anxiety and/or anticipatory pain and depression because of the low rate of 

reinforcement obtained when behavior is greatly reduced (Turk & Monarch, 

2002).   

Cognitive factors include beliefs about pain, controllability, self-efficacy, 

cognitive errors, and coping (Turk & Monarch, 2002).  The research has 

demonstrated that if successful rehabilitation occurs, there appears to be a 

cognitive shift from a belief that one’s pain is hopeless and their role passive to 

beliefs about resourcefulness and one’s ability to function regardless of pain 

(Turk & Monarch, 2002).  Individuals experiencing chronic pain typically perceive 

a lack of personal control, most likely attributable to their unsuccessful attempts 

to reduce pain intensity or its impact.  Related to beliefs about controllability is 

the concept of “self-efficacy.”  Self-efficacy means that one believes that one can 
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successfully execute a course of effective action to produce a desired outcome.  

Research has found that individuals with chronic pain make numerous cognitive 

errors including errors around their individual perceptions of pain, affective 

distress, and disability (Smith, Aberger, Follick, & Abern, 1986).  Catastrophizing 

appears to be a particularly potent cognitive error that influences pain and 

disability (Turk & Monarch, 2002).  The coping behaviors an individual employs 

to manage their chronic pain can have a large impact on their change process.  

Coping includes an individual’s many different methods of dealing with, adjusting 

to pain, and reducing or minimizing the distress caused by pain.  Research has 

found that active coping strategies, efforts to function in spite of pain or to distract 

oneself from pain, are associated with adaptive functioning and positive change 

processes, while passive coping strategies, such as depending on others, 

restricting activities, are associated with maladaptive functioning and negative 

change (Turk, Okifuji, Sinclair, & Start, 1996; Turk & Rudy, 1990; Walter & 

Brannon, 1991).  Affective factors also establish additional mechanisms of 

change.  Depression, anxiety, and anger are all hypothesized to have significant 

roles in the development and maintenance of chronic pain.  Lastly, personality 

factors are considered to offer change process variables yet the research has 

received little support and has often been challenged (Turk & Monarch, 2002).  

Personality process-change variables have to do with the provision of alternate 

responses and the extinction or modification of the faulty interpretations or 

expectation (Turk & Monarch, 2002).  We will focus on the measurement and 
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exploration of catastrophizing, adaptive coping strategies, and behavioral 

activation, three of the most well documented mechanisms of change.   

Overview of Chronic Pain in Older Adults  

Epidemiologists estimate that older adults, defined as persons over the 

age of 65 years, account for over seven percent of the world’s population or 420 

million people (AGS Panel on Chronic Pain in Older Persons, 1998).  In 2003 

older adults accounted for 12 percent of the total US population, 35.9 million 

people, and this percentage is predicted to double in size within the next 25 

years (Wan, Sengupta, Velkoff, & De Barros, 2005; Census Bureau, 2001).  

Older adults account for significant health spending with average annual per 

person personal health care spending of $14,797 (U.S. Department of Health & 

Human Services, 2004).  This amount was 5.6 times higher than spending per 

child and 3.3 times the spending per working-age person.  

While scientific advances and lifestyle factors have enabled older adults to 

have longer life spans and overall better health than ever before, the longer life 

spans have resulted in higher rates of chronic illness.  Eighty percent of older 

adults experience at least one chronic health condition such as osteoarthritis and 

50% have two (Wan, Sengupta, Velkoff, & De Barros, 2005).  Regardless of how 

long an individual lives, over time there is an ongoing degradation of ones’ 

organs and body systems that results in health difficulties (Mayo Clinic, 2008).  

With aging the cardiovascular, skeletal, digestive, excretory, nervous, sensory, 

epithelial, metabolic and sexual systems all experience physiological changes 

that cause health problems.  However, regardless of the difficulties experienced 
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due to the aging process the average life expectancy continues to increase in the 

US, with individuals living an average of 77 years.  A common consequence of 

these physiological changes occurring across longer life spans is persistent pain 

(Mayo Clinic, 2008).  Persistent pain has been described as a malefic force that 

often imposes severe emotional, physical, economic, and social stresses on the 

patient on the family, and is one of the most costly health problems for society 

(Bonica, 1990). 

Given the nature of the health and aging, it is unsurprising that 

approximately one in five older Americans is affected by persistent or chronic 

pain (AGS Panel on Chronic Pain in Older Persons, 1998; Wan, Sengupta, 

Velkoff, & De Barros, 2005).  In addition to the illness or injury that resulted in the 

occurrence of persistent pain, pain itself causes further deleterious psychological 

and physical consequences on healthy aging (Harkins, 2002).  Psychological 

consequences of persistent pain include problems such as increased stress, 

anxiety, depression, and social isolation; all of which can be connected to 

additional cognitive dysfunction (AGS Panel on Chronic Pain in Older Persons, 

1998; Ferrel, 1991; Tse, Pun, & Benzie, 2005).  Physical consequences to 

persistent pain include problems with sleep, nutrition, disturbed ambulation and 

gait (AGS Panel on Chronic Pain in Older Persons, 1998).  For older adults 

persistent pain and its consequences account for even greater healthcare 

utilization and costs (Ardrey, Herr, Titler, Sorofman, & Schmitt, 2003; AGS Panel 

on Chronic Pain in Older Persons, 1998). In 1997, annual estimated costs 
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incurred in the US for treating arthritis and related disorders alone were $86 

billion (MMWR, 2004). 

Overview of Chronic Pain Treatment 

Treatment as Usual.  Older adults manage their acute and persistent pain 

using many different methods.  Individuals most commonly receive treatment for 

pain from their primary care physician (Cooner & Amorosi, 1997).  First line pain 

treatment is typically pharmacologic in nature (AGS Panel on Chronic Pain in 

Older Persons, 1998; AGS Panel on Persistent Pain in Older Persons, 2002).  

Many older adults consume one or more over-the-counter or prescription 

analgesic medications.  However, while pharmacologic treatments may bring 

rapid relief to older adults living with pain, chronic consumption of 

pharmacological agents results in further health incursions.  These incursions 

include life-threatening medication side effects, polypharmacy interaction effects, 

and excess disability due to the sedation and cognitive impairment caused by 

analgesic medications (Fishman, & Teichera, 2003).  These and other negative 

medication effects have led researchers to emphasize the importance of focusing 

resources on assessing and addressing barriers to older adults’ use of alternative 

nonpharmacologic interventions to treat persistent pain (AGS Panel on Chronic 

Pain in Older Persons, 1998; Tse, Pun, & Benzie, 2005). 

Alternative Treatments.  Nonpharmacologic treatments include: 

acupuncture, chiropractic, cryotherapy, relaxation strategies, education 

programs, psychological services, and general distraction strategies (AGS Panel 

on Chronic Pain in Older Persons, 1998: Blomqvist, 2003).  The literature 
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suggests that some older adults coping with chronic pain employ alternative 

therapies even when their primary care physician is unsupportive of the therapy 

(AGS Panel on Chronic Pain in Older Persons, 1998).  The medical community is 

generally accepting of nonpharmacolgic interventions when used in conjunction 

with pharmacologic ones (AGS Panel on Chronic Pain in Older Persons, 1998; 

Tse, Pun, & Benzie, 2005).  Psychological services offer a particularly useful 

treatment to older adults living with persistent pain because of the focus on 

managing and accepting pain rather than eliminating pain, which may not be a 

physical possibility for many older adults (Rudy, Hanlon, & Markham, 2002). 

Psychological Treatments . Persistent pain rehabilitation programs 

including core cognitive-behavioral components have shown multiple benefits 

amongst older patients (Sorkin, Rudy, Hanlon, Turk, & Stieg, 1990; Keefe, 

Caldwell, Williams, Gill, Mitchell, Robertson, et al., 1990; Fry & Wong, 1991; 

Keefe & Williams, 1990; Arena, Hightower, & Chang, 1988; Arena, Hannah, 

Bruno, & Meador, 1991; Middaugh, Kee, Peters, & Herman, 1992; Middaugh, 

Woods, Kee, Harden, & Peters, 1991; Kerns, Turk, & Rudy, 1985; Cutler, 

Fishbain, Steel-Rosomoff, & Rossomoff, 1994).  The American Psychological 

Association Division 12 Task Force Criteria for empirically validated care (also 

known as the Chambless Report) states that this cognitive-behavioral approach 

for chronic pain management is considered "useful" (Keefe, 1996).  Furthermore, 

the techniques employed in this protocol are currently recommended by the 

following nationally recognized associations' websites: The American Geriatric 

Societies Foundation for Health in Aging, American Chronic Pain Association, 
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National Chronic Pain Outreach Association, American Pain Society, Arthritis 

Foundation, and the National Pain Foundation.   

Current cognitive-behavioral pain management approaches tailored to the 

needs of older adults include five core components: 1) education on the role of 

psychology in chronic pain treatment, the biopsychosocial model of pain, the role 

of antecedent and consequent factors on pain, epidemiologic data on chronic 

pain amongst older adults, 2) skills acquisition such as relaxation and 

mindfulness exercises aimed at physiologic tension reduction and behavior 

modification targeted at pain behaviors and faulty beliefs, 3) cognitive and 

behavioral rehearsal of the relaxation and behavior modification skills, 4) 

homework exercises to practice and rehearse skills in home and community 

settings, and 5) generalization and maintenance skills such as problem-solving 

and anticipating setbacks (Rudy, Hanlon, & Markham, 2002).  

Treatment Satisfaction.  In accordance with existing literature (Czaja, 

Charness, Fisk, et al., 2006; Kerns, Otis, Rosenberg, & Reid, 2003) our previous 

needs assessment study (Mercer & O’Donohue, in preparation) found many 

older adults are not receiving appropriate care for their pain and/or express low 

levels of satisfaction with their current treatment.  A basic principle in the 

provision of services to older adults is ensuring adequate understanding of their 

unique needs and what they experience as barriers to accessing services (Mui, & 

Domanski, 1999; Kerns, Otis, Rosenberg, & Reid, 2003).  Existing literature 

identified the following barriers to treatment: economic constraints, problems with 

accessibility, lack of knowledge of treatment options, and lack of providers in a 
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geographic area (Czaja, Charness, Fisk, et al., 2006; Kerns, Otis, Rosenberg, & 

Reid, 2003).  If psychological interventions are going to aid older adults in the 

management of their chronic pain and pain related suffering they must overcome 

these barriers and must ensure that they are satisfied with the treatment they 

receive.   

Novel-treatment approaches 

Computer-aided Psychotherapy.  Treating pain in general adult 

populations via the Internet with eHealth or computer-aided psychotherapy is not 

an entirely new idea.  A small number of studies using computer-aided 

psychotherapy to treat pain have been published (Marks, Cavanagh, & Gega, 

2007). Three of those studies were RCTs for the treatment of headache pain on 

the Internet, one was an RCT of back pain, and one study used virtual reality for 

pain management during burn wound dressing changes.  Each study will be 

briefly reviewed below.  The first study by Strom and colleagues (2000) was 

Swedish computer-aided psychotherapy delivered over the Internet for the 

treatment of recurrent headache disorder.  The RCT ran for six weeks and was 

comprised of an experimental group consisting of access to the computer aided 

psychotherapy and email support versus a waitlist control. The main components 

of the program included training in progressive relaxation, release-only relaxation 

without tension, cue-controlled relaxation, differential relaxation, rapid relaxation, 

and application of relaxation in stressful situations.  These modules were sent to 

the participants via email correspondence.  The study included 102 Swedish 

patients with recurrent headache disorder and concluded with 20 patients in the 
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experimental group and 25 in the waitlist control.  All patients’ monitored 

symptoms, total times using relaxation and problem-solving skills, and self-

reported these data via email. Among completers the Internet experimental group 

compared to the waitlist control resulted in significantly fewer headaches (31% 

versus 3%) and more patients whose headaches reduced by 50% or more 

without increasing their medication and more clinically significant improvement 

(50% versus 4% of subjects).  While the study purported cost-efficiency of 12 

times greater than usual clinical treatment based on the percentage of 

improvement as a factor of therapist time (40 minutes) the study had many 

weaknesses.  These weaknesses included a lack of follow-up, 56% dropout rate, 

and did not have an attention placebo in the waitlist. 

The second study reviewed was another computer-aided psychotherapy 

RCT from Sweden for the treatment of headache.  This study by Andersson and 

colleagues (2003) upgraded the earlier computer-aided psychotherapy used by 

Strom and colleagues (2000) by adding a weekly therapist initiated phone call to 

users.  Like the earlier study patients were recruited via newspaper and Internet 

ads and screened via the Internet.  The recruitment process resulted in a small 

group of 44 suitable subjects participating in the study.  These 44 were 

randomized to either six weeks of an Internet computer-aided psychotherapy with 

email support and weekly therapist-initiated phone calls for a mean of ten 

minutes to foster treatment adherence; or to the Internet computer-aided 

psychotherapy plus only email not phone support.  The study was enhanced by 

the inclusion of automatic progression through the modules upon the completion 
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of registration, information prior to beginning relaxation training on the role of 

psychological factors in headache reduction.  The applied relaxation techniques 

were then emailed to the participants for implementation.  The researchers 

added rationales, common questions, potential problems associated with 

learning relaxation, downloadable audio files, online presentation of the 

techniques, and attempted to increase adherence by sending the participants 

weekly report cards. All patients’ monitored symptoms, total times using 

relaxation and problem-solving skills, and self-reported these data via email. 

Researchers found that phone support did not significantly enhance improvement 

of the headache index (29% versus 23%) or completion rate (71% versus 65%).  

Andersson and colleagues (2003) did not replicate earlier gains with only 50% of 

subjects attaining similar symptom reduction to the first Swedish study.  

However, they did find that subjects improved on ratings of disability, depression, 

maladaptive coping and perceived stress. 

The third study reviewed is an American study of an Internet based 

computer-aided psychotherapy for chronic tension or migraine headache 

(Devineni & Blanchard, 2004).  The RCT consisted of a two-week baseline plus 

four-week Internet protocol and a two-month follow-up.  The experimental group 

received Internet computer-aided psychotherapy consisting of muscle relaxation 

and cognitive stress management (if tension headache) or autogenic training and 

biofeedback (if migraine or mixed headache).  The control group was a waitlist 

for four weeks while monitoring and then received the experimental treatment.  

The study included 139 worldwide adult participants with either chronic tension or 
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migraine headache for greater than one year duration.  Researchers recruited 

from various websites and web services using Internet ads.  The sample 

consisted of participants from the United States, Canada, Western Europe, and 

other countries.  65% of participants were lost at the two-month follow-up.  The 

computer-aided psychotherapy was found to have a large effect size of 0.54.  

The experimental group had a clinically significant (39%) reduction of headache 

severity.  The treatment group also showed improvement on headache and 

related disability with a 35% reduction in medication use.  The study also 

demonstrated that the computer-aided psychotherapy was more time-efficient 

than delivering the treatment through face-to-face contact at a clinic. 

Buhrman and colleagues (2004) developed an Internet based computer-

aided psychotherapy workbook that included guided self-management of chronic 

back pain by education, applied relaxation, exercise and stretching, activity 

pacing, cognitive restructuring, generalization and maintenance.  Participants 

were recruited over a period of 18 days using newspaper and Internet ads and 

then screened from self-reports via the web.  56 chronic back pain sufferers were 

randomized to either a week of self-monitoring and the computer-aided 

psychotherapy or a week of self-monitoring and a waitlist.  A week after 

completion participants emailed self-ratings.  The study concluded with 51 

completers, 22 in the experimental group and 29 in the waitlist.  At one week 

post-treatment both groups had improved similarly on pain ratings with the 

treatment group showing a greater reduction in catastrophizing scale.   
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One study reviewed describes the use of a virtual reality system called 

“Snow World” to distract burn patients from the fire of painful daily dressing to 

their burns (Hoffman, 2004).  This study is awaiting an RCT.  However, while 

addressing the barriers to access for older adults by delivering empirically based 

treatment via the Internet we must ensure we are not adding barriers inherent in 

the skills and tools necessary to use an eHealth service.   

Overview of Computer Use Amongst Older Adults 

Older adults are using computers and the Internet at ever increasing 

national rates.  Range of use for persons between the age of 60-64 years is 56-

75%,( American Association of Retired Persons, 2004) and this range is higher 

than the national average reported for persons over the age of 65 (range of 25-

41%; American Association of Retired Persons, 2004).  When designing an 

eHealth service, it is important to consider what level of data, text, media files, 

and such to provide.  A large national survey found that 33% of older adult 

respondents with computers had access to a high-speed Internet connection 

(Pew Internet & American Life Project, 2005).  Connection speed is an important 

dictum to consider when developing eHealth services that will be technologically 

advanced while being easy to download and navigate if a user has a slower 

download speed.  This parameter dictates the quality of graphics and images, 

downloadable file sizes, and the incorporation of features such as streaming 

video and audio files.  There are pockets of "wired seniors" discussed in other 

national surveys who have cutting edge technology and access to high-speed 

Internet connection (Pew Internet & American Life Project, 2005).  It may be that 
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these are the seniors who end up using an eHealth service due to higher level of 

comfort with the technology and longer periods of time spent online in which they 

may have higher rates of advertising exposure and higher levels of recruitment. 

However, the website wasdesigned to be user friendly to those with medium 

connection speed.  Older adults are found to access the Internet from their own 

home, as well as public settings such as libraries or senior centers (Pew Internet 

& American Life Project, 2005).  If older adults were accessing eHealth services 

on public domain computers, the intervention modules would need to ensure 

appropriate content for viewing in a public location.  For example, if a user were 

practicing a relaxation exercise that was being taught by a streaming video would 

the user be able to use this service in a public location?  Perhaps not.  When 

designing an eHealth service, this could be addressed by providing the user with 

information about the behaviors required and necessary level of privacy in 

advance of clicking on a treatment module. 

National surveys and our past research have found that older adults report 

not using the Internet due lack of skill or interest and the expense of the service 

(Adams, Stubbs, & Woods, 2005; Pew Internet & American Life Project, 2005; 

DiMaggio, Hargittai, Celeste, & Shafer, 2004).  When developing effective 

eHealth services these issues, and issues of page simplicity, user-friendly online 

help and error message terminology, connection speed, availability of social 

support, and cognitive ability must be addressed as they explain barriers to use 

and low levels of satisfaction with Internet services (Adams, Stubbs, & Woods, 

2005; Freese, Rivas, & Hargittai, 2006).  As website designers we must try to 
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create personal buy-in with targeted marketing of eHealth services to those with 

an established need.  If an individual is not using the Internet at all, but does 

have the skills and tools necessary, they may have increased motivation to go 

online if they were provided with an Internet URL in advance of using the 

Internet.  If an individual was not using the Internet at all, and did not have the 

skills or tools necessary to do so, this may not be an appropriate way to deliver 

services to them and alternative bibliotherapy or face-to-face services may be 

recommended.  Lack of computer skill and formidable start-up expense are 

issues that can be overcome and are being targeted by community and national 

initiatives. Many such initiatives exist in the form of available training grants, 

donated equipment, mentorship programs, mobile training facilitates, and job 

training all of which target computer and Internet skill building for new or 

inexperienced older adults (White, et.al., 1999; Straka & Clark, 2000; White., 

et.al., 2002; National Institute of Health, 2008; SeniorNet, 2008; Microsoft, 1998).  

A study on self-management strategies for individuals with type 2 diabetes found 

that older diabetes patients without previous Internet experience would take part 

in an Internet based self-management support program if such barriers to 

participation were addressed (Fell, Glasgow, Boles, & McKay, 2000).  Moreover, 

lack of skill will not be an issue for the next generation of older adults, given that 

the national rates of computer and Internet use are nearly 67% amongst persons 

age 50-64 years and 80% for persons aged 30-49 years (Pew Internet & 

American Life Project, 2005).  As these individuals become older adults the 

demographics will shift and lack of skill and expense will no longer provide such 
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a barrier to the delivery of eHealth services.  Across the US the Internet will 

continue to be more widely accessible with better quality connections and lower 

usage costs.  Some communities such as Chicago, Houston, San Francisco, 

Austin, Portland, Philadelphia, New York, and New Orleans have pioneered 

efforts to have their entire geographic area wired for free or low cost (Settles, 

2007; Knowles, 2007; Kopytoff & Kim, 2005).  With so many diverse segments of 

society having an economic stake in computer and Internet use, the barriers of 

lack of skill and expense will only decline with time.  When developing an eHealth 

service, all efforts should be made to make the service free to the older user.  

The site should focus on generating income from advertising or third party payers 

such as insurance companies, grant or government sources. 

Extant literature that has found computer and Internet use enhances 

individual reports of personal control, empowerment, self-efficacy, and life 

satisfaction (Wright, 2000; Karavidas, Lim, & Katsikas, 2005; Shapira, Barak, & 

Gal, 2006).  It is hopeful that a positive experience using the Internet may be an 

incentive for older adult users to complete an eHealth intervention.  As 

researchers we must focus our expertise on developing eHealth services that 

increase the positive Internet experience.  This can be done by minimizing or 

eliminating technological difficulties, such as: pages that do not load properly, out 

of date hyperlinks, applications that do not run quickly, media files that are too 

large to load efficiently, minimizing system requirements to enhance speed of 

service on older operating systems, ensuring minimum operating system 
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requirements are employed and avoiding any readability issues with large and 

simple text, buttons, and graphics. 

Past research has reported that older adults prefer to read the information 

on an Internet site directly on their computer, during an active use time that is 

commonly 30 minutes or less, rather than print it or look at a PDF later (Mercer & 

O’Donohue, in preparation).  This is informative in that any eHealth 

psychoeducation or bibliotherapy must be provided in a format that is easy to 

read on a computer screen and doesn’t require much vertical or any horizontal 

scrolling.  Also, the information in each module should take no more than 30 

minutes to read or complete.   

Given that older adult users report accessing health-related information on 

a specific disease as their most important health-related Internet activity, above 

looking at treatment options or pharmaceutical services, eHealth services may 

best advertise and recruit participants from Internet sites that currently provide 

general information on specific diseases.  For example, eHealth focused on 

chronic pain treatment may best advertise or recruit users from existing Internet 

sites focused on persistent pain, cancer, fibromyalgia, and arthritis.  When older 

adults are asked about treating psychological and behavioral health problems 

over the Internet they report less comfort accessing psychological services than 

medical services over the Internet.  In order to increase the acceptability and face 

validity of an eHealth services rooted in psychological treatments, such services 

must emphasize their health psychology and behavioral health backgrounds.  If 

eHealth services are medical in appearance and language they may be deemed 
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more appropriate than heavily psychological services.  The further concern 

reported by older users is that of confidentiality of the Internet service.  

Confidentiality must be addressed by any eHealth service on the front end and 

reiterated throughout a website.  This can be achieved with novel methods 

including stating the function of signing in and out near the area of the website 

where the sign in button is and clarifying what happens to the information users 

are entering into fillable fields.  For example, a pop-up box could appear when 

the mouse scrolled over the sign in button that said “Sign-in and keep your 

information confidential.” 

Website Design Heuristics.  Extant research has found that if a web-page 

is transparent, comprehensive, responsive, self-explanatory, adaptive, efficient, 

forgiving, flexible, informative and timely, and consistent with the user’s other 

familiar designs this helps to breakdown any psychological barriers present or 

perceived to be present by older adults (AARP, 2008; Adams, Stubbs, & Woods, 

2005).  Websites should be simple in their construction with no overlap, 

complicated text, shadow or outlines, they should use only simple clear text that 

is well delineated from the background, images and graphics should be age 

appropriate and incorporate images of older adults themselves.  The colors used 

should be from a warm palette but should not cause difficulty with reading text or 

finding the navigation buttons.  It seems that a website’s ability to invite 

exploration and create interest by older adult users is established when 

designers follow these heuristics.  Future eHealth services should incorporate 

these heuristics when targeting services to older adults.  
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Overview of the Public Health Problem  

Chronic pain is a growing public health burden  (Morlin, et al., 2008) as 

demonstrated by the strain it puts on the healthcare system and the economy as 

it reduces a patient’s quality of life and ability to work (Blyth, March, Brnabic, & 

Cousins, 2004; McDermott, Toelle, Rowbotham, Schaefer, & Dukes, 2006).  

Chronic pain is a significant cause of worker absenteeism (VonKorff & LeResche, 

2005; Dunn, & Croft, 2004) and high rates of healthcare utilization (Elliott, Smith, 

Penny, Smith, & Chambers, 1999).   Continuing to focus resources on 

individualized face-to-face treatment ensures that older adults may continue to 

be under-treated (Robinson, 2007; Landi, Onder, Cesari, et al., 2001; Won, 

Lapane, Gambassi, et al., 1999; Sengstaken & King, 1993).  Furthermore, extant 

literature has found that advancing age, frailty, and belonging to an ethnic 

minority group increases the risk for under-treatment (Won, Lapane, Gambassi, 

et al., 1999; Green, Anderson, Baker, et al., 2003).  If we do not attempt to 

deliver treatment in a more cost-effective, easily disseminable, and socially valid 

way the deleterious effect of chronic pain will continue to be most pronounced 

among the socioeconomically disadvantaged ethnic and racial minority 

populations (Ng, Dimsdale, Shragg, & Deutsch, 1996; Green, Baker, & Ndao-

Brumblay, 2004; Nguyen, Ugarte, Fuller, et al., 2005; Baldwin, Humbles, 

Armmer, & Cramer, 2001).  Self-management programs delivered in outpatient 

settings, preferably an older adult’s community dwelling, contain the largest 

amount of promise to answer the impending public health crisis.  Typically self-

help programs include some combination of 1) education about pain and its 
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consequences; 2) relaxation skills training; 3) cognitive coping skills training; 4) 

problem solving; and 5) communication skills training (Reid, Papaleontiou, Ong, 

Breckman, Wethington, & Pillemer, 2008).  Self-management programs are 

usually offered in community settings such as churches/synagogues, schools, or 

senior centers.  Offering treatment in these outpatient community settings has 

been found to reduce transportation barriers, prohibitive costs, and decrease 

stigma (Reid, et al., 2008).   

One helpful part of the public health solution that addresses the above 

barriers is the delivery of empirically supported nonpharmacologic interventions 

through alternative technologically driven interventions.  These modalities include 

self-directed interventions (workbook, audio-tape, CD-Rom), telehealth, and 

eHealth initiatives.  Currently there are few interventions delivered to older adults 

via these technological advanced venues and there is little data available on 

whether they are appropriate for the older consumer (Czaja, Charness, Fisk, et 

al., 2006; Fozard, Rietsema, Bouma, Graafmans, 2000).  Internet audience 

measurement and analysis has found that older adults are amongst the fastest 

growing age group online.  Older adult (60 years plus) Internet surfers surged 

25% from 2002 to 2003, accounting for seven percent of the active Internet 

community (Heineman & Kim, 2003). Internet-based interventions for chronic 

illness generally show improvement in functional behavior change outcomes 

(Wantland, Portillo, Holzemer, Slaughter, & McGhee, 2004).  These interventions 

can be as a stand-alone self-management program mentioned previously or they 

can be used as an adjunctive treatment as a component of a stepped-care model 
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of healthcare delivery.  Adjunctive web-based programs may be beneficial in 

delivering the education, skills, and coping techniques that can easily be learned 

without face-to-face assistance.  However, if an older adult requires more 

physical care, has confounding health issues, or is unwilling to try new pain 

management techniques in fear of harming themselves a face-to-face 

intervention may be supplemented as deemed appropriate by the therapist. 

Research has established that it is essential older adults are involved in 

defining the technology that is theoretically aimed at addressing their needs 

(Fozard, et.al., 2000).    In a needs assessment study conducted by the 

researchers it was discovered that many older adults are coping with high levels 

of persistent pain and report not receiving appropriate care for their pain or 

express low levels of satisfaction with their current treatment (Mercer & 

O’Donohue, in preparation).  Older adults often report not seeking treatment 

because they believe their pain is not bad enough or is an unavoidable symptom 

of aging (Mercer & O’Donohue, in preparation).  Neither of these assumptions 

are factual and there are numerous psychological and medical interventions that 

offer older adults coping with persistent pain improved quality of life.  However, 

many older adults are unable to access quality empirically supported treatments 

because of various psychological and systematic barriers.  Such barriers are 

elegantly addressed by offering services over the Internet in the form of eHealth 

initiatives. There is documented interest in eHealth services as demonstrated by 

the 85% of older adults’ in the authors’ past research whom reported being 

interested in accessing medical or medical support services through the Internet 
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(Mercer & O’Donohue, in preparation).  Such services are not readily available 

and the researchers have developed www.treatyourpain.com to meet this need.  

Researchers specializing in service provision to older adults have developed 

heuristics to guide the development of websites for older adults.  The 

researcher’s past needs assessment study confirmed that eHealth services 

developed using appropriate heuristics meet approval and motivate exploration 

by older adults.  By incorporating these heuristics into the design of 

www.treatyourpain.com, the researchers aimed to develop an age appropriate 

eHealth service that provides a possible solution to the mounting health concerns 

of the increasing population of older adults.  Piloting this website will explore the 

acceptability and satisfaction of such a service and will explore whether eHealth 

services can improve functioning and coping on various mental health domains.  

With further research and development such eHealth services may ultimately 

decrease health care expense and improve service utilization. 

Critical Analysis and Discussion 

Study Design.  To date, researchers interested in evaluating chronic pain 

in older adults have focused the majority of their attention on conducting 

randomized controlled efficacy trials.  The National Institute of Health’s stage 

model of behavioral treatment development research characterizes this design 

approach as consistent with the procedures of Stage 2 research (McNamara et 

al., 2002; Rounsaville, Carrol, & Onken, 2001).  To date, researchers interested 

in chronic pain in older adults have paid little attention to the goals and 

procedures of Stage 1 research as outlined by Hayes, Barlow, and Nelson-Gray 

http://www.treatyourpain.com/
http://www.treatyourpain.com/
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(1999) and Rounsaville, Carroll, and Onken (2001, pg. 136).  Namely, research 

has failed to attend to: 1) program development; 2) evaluation of new 

approaches via pilot or feasibility trials; and 3) evaluation of participant 

acceptance.  By adhering to the Stage 1 model of treatment development 

research, investigators may reduce service attrition and improve the efficacy of 

existing treatment approaches. 

Due to this methodological limitation, the literature on chronic pain in older 

adults appears fragmented, with insufficient attention to evaluating clinical theory 

and hypothesized mechanisms of therapeutic change.  For example, studies 

commonly describe the provision of multicomponent, behavioral interventions 

that may include activity engagement, pacing, cognitive restructuring, problem-

solving skills training, and general relaxation skills.  However, without hypotheses 

identifying the specific treatment components (e.g., catastrophizing) that account 

for the majority of the variance in positive health outcomes, or measurement of 

process variables (e.g., knowledge acquisition) that demonstrate the degree to 

which hypothesized active ingredients have been instantiated, the consumer 

cannot discern the nature of the relationship between these components and 

successful pain management.  Researchers interested in developing effective 

treatment programs may benefit from adopting hypothesis driven approaches 

and measuring process variables.  Furthermore, attending to modifiable variables 

related to positive short- and long-term treatment outcomes, namely differences 

in motivation and relapse prevention skill repertoires, may improve our ability to 

address a primary goal of Stage 1 research; “to understand behavioral change 
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processes as well as develop interventions to promote positive change 

processes” (Rounsaville, et al., 2001, pg. 133-134). 

Scalability and Dissemination. Experts continue to struggle to develop 

effective strategies to treat chronic pain in older adults because of the heavy 

reliance on treatment approaches that are incongruent with the scope of the 

problem.  Individual treatment approaches cannot alone effectively combat the 

rising prevalence of chronic pain in older adults.  Few investigators have 

examined the potential clinical and economic benefits of adopting a stepped care 

approach, including self-help, minimal-therapist-contact, and eHealth.  Future 

studies must examine the multiple layers of efficient and accessible treatment 

approaches possible in a stepped care model (Bower, 2005).  Stepped care 

models aim to maximize the effectiveness and efficiency of the allocation of 

treatment resources (Haaga, 2000).  Stepped care models may be successful at 

bridging the gap between the current demand for effective chronic pain 

treatments and the existing minimal supply. 

The field would benefit from research investigating the clinical 

effectiveness and social validity of low-cost, accessible, and efficient stepped 

care approaches.  A few progressive researchers, discussed earlier in detail, are 

already addressing this notion (e.g., Strom, Pettersson, & Andersson, 2000; 

Devineni, & Blanchard, 2004). For example, Strom, Pettersson, & Andersson 

(2000) have shown that Internet-based behavioral treatment for headaches in 

adults produces superior outcomes to a waitlist control.  The researchers also 

concluded a cost-efficiency of 12 times greater than treatment as usual as a 
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factor of therapist time.  Treatments adopting a stepped care approach may 

reduce costs and increase access to effective pain management treatments.  

Chronic pain research must begin to look beyond efficacy and consider the 

criticism that existing programs have not yet been widely disseminated outside of 

specialized individual practitioners or multidisciplinary clinics (Turk & Melzack, 

2002).  Treatment approaches that increase the magnitude of older adults who 

can be successfully treated in a cost-effective manner will surely be welcomed as 

viable means for addressing the current epidemic. 

Social Validity and Quality Improvement. Due to the heavy emphasis 

placed on Stage 2 research, evaluations of chronic pain treatments have failed to 

address the important Stage 1 research goal of evaluating participant acceptance 

of a given treatment approach.  Considering issues of social validity may be 

particularly important as low perceived quality of care has been associated with 

increased attrition rates, even when the effects of demographic and health 

parameters are statistically controlled (Czaja, Charness, Fisk, et al., 2006; Kerns, 

Otis, Rosenberg, & Reid, 2003).  Given their limited resources, older adults and 

healthcare providers may also view cost-effective, individualized approaches as 

more acceptable than existing treatment models.  Examining social validity may 

provide a greater understanding of factors associated with participant retention 

and may promote the efficient and economical provision of effective care. 

Together, the adoption of several methodological advances could 

significantly strengthen the extant literature.  Future research may benefit from 

considering: 1) inclusion of diverse samples; 2) measurement of process 
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variables to see the extent to which hypothesized active ingredients have been 

instantiated; 3) lower-cost, self-help, minimal-therapist-contact, and eHealth 

approaches to treatment; and 4) measurement of participant acceptance and 

satisfaction.  The question is whether adoption of these components will promote 

increased access, reductions in cost, increases in participant retention, 

improvements in treatment adherence, reductions in relapse rates, and increases 

in short- and long-term efficacy. 

Chapter 2 

The Present Study 

Purpose 

The purpose of this study was to conduct a Stage 1 feasibility pilot of 

www.treatyourpain.com; an interactive, empirically based program aimed at 

decreasing pain and pain related suffering in older adults and edifying the 

development of future RCTs.  The goals of this pilot trial are to demonstrate: a) 

patient acceptance of the new treatment, b) our ability to recruit sufficient number 

of older adults on the Internet, c) feasibility of treatment delivery on the Internet 

as measured by retention rates and treatment satisfaction data, d) clinically 

significant patient improvement over the course of treatment in reports of pain 

related health status, coping skill acquisition, and health promoting behaviors, e) 

conduct a power analysis to determine the required sample size for any future 

RCT, and f) incremental cost effectiveness ratio as measured by difference in 

cost of treatments/difference in % improvement.  This treatment model 

addresses individual deficits in: 1) pain education; 2) physiological tension-
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reduction techniques; 3) positive coping strategies; 4) utilizing social support; 5) 

reducing or eliminating pain behaviors; and 6) relapse prevention skills in the 

service of promotion of skill acquisition, adherence, and long-term health 

behavior change.  This program aims to promote increased access to empirically 

based care by adopting an Internet-based approach that addresses scalability, 

cost, and dissemination. 

Rationale 

The rationale for the proposed study is founded in the expectation that 

using an innovative delivery method of an established empirically based pain 

treatment program will maximize treatment satisfaction, utilization, and 

psychological health amongst older adults coping with persistent pain.  The 

present study aims to address limitation of extant research by: 1) adopting a 

theory driven approach; 3) addressing individual differences in modifiable skill 

repertoires rather than relying on the identification of proxy variables; 4) 

addressing scalability and dissemination issues; and 5) evaluating social validity.   

Current pain management treatment is usually delivered via face-to-face 

therapy from specialists.  Many older adults in need are reportedly unable or 

unwilling to access such specialized services due to barriers including: economic 

constraints, problems with accessibility, lack of knowledge of treatment options, 

and lack of providers in a geographic area. (Czaja, Charness, Fisk, et al., 2006; 

Kerns, Otis, Rosenberg, & Reid, 2003; Mercer & O’Donoue, in progress).  

eHealth services have been able to address these barriers in other pain 

populations with demonstrable success (Marks, Cavanagh, & Gega, 2007).  It is 
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the researcher's belief that if such eHealth services are developed in accordance 

with heuristics specifying eHealth parameters for older adults they may offer 

these empirically based strategies to a larger number of older adults with a 

greater level of treatment satisfaction.  Therefore, the researchers hypothesized 

that www.treatyourpain.com would be able to recruit and retain participants while 

reducing their pain related suffering with greater treatment satisfaction than an 

attention-based information only control. 

The present study has four main aims consistent with the goals and 

procedures of Stage 1 behavioral treatment development research (McNamara 

et al., 2002; Rounsaville, Carroll, & Onken, 2001).  Aim 1 is to develop the 

www.treatyourpain.com Internet treatment program.  Aim 2 is to evaluate 

hypothesized mechanisms of change by examining the extent to which the 

intervention enhances individual coping skill acquisition and health promoting 

behavior.  Aim 3 is to evaluate the degree to which this program promotes 

improvements in overall pain related health status.  Lastly, Aim 4 includes the 

assessment of participant acceptance of the present treatment.  To this end, we 

will employ a randomized controlled feasibility trial design. 

Hypotheses 

Hypothesis 1: At post-test, participants in the www.treatyourpain.com 

experimental condition would demonstrate improved health status as evidenced 

by: 

 Lower ratings on the Multidimensional Pain Inventory subscales (See 

Measures);  

http://www.treatyourpain.com/
http://www.treatyourpaiian.com/
http://www.treatyourpain.com/
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 Higher ratings on the General Health Questionnaire (See Measures); 

Hypothesis 2: At post-test, participants in the www.treatyourpain.com 

experimental condition would demonstrate improved coping skill acquisition and 

increased health promoting behaviors as evidenced by: 

 Higher ratings on subscales of Coping Strategies Questionnaire (See 

Measures); 

 Higher ratings on the support subscale of the Multidimensional Pain 

Inventory (See Measures); 

 Lower ratings on Geriatric Pain Measure (See Measures); 

 Lower rates of over-the-counter and prescription pain medication use (See 

Measures). 

Hypothesis 3: At post-test, participants in the www.treatyourpain.com 

experimental condition would demonstrate high levels of treatment satisfaction as 

evidenced by higher scores on the Client Satisfaction Questionnaire (See 

Measures) than participants in the control condition. Participants in the 

experimental condition would report high levels of mastery of material and 

acceptability of the treatment modules (See Measures) throughout the 

intervention. 

 

Chapter 3 

Method 

Participants 

http://www.treatyourpain.com/
http://www.treatyourpain.com/
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Sample Size:  The enrollment for this study was n=30.  The sample size 

was appropriate for the goals of Stage I feasibility pilot research as 

recommended by Rounsaville, Carroll, and Onken (2001).  Participant population 

was composed of adult volunteers.   

Inclusion/Exclusion:  Participants in this study were (1) at least 60 years of 

age or older; (2) English-speaking; and (3) reported experiencing pain for three 

months or longer.  There were no other inclusion or exclusion criteria. 

Recruitment Process:  Student researcher, Victoria Mercer, M.A., recruited 

all participants.  Participants were recruited through advertisement on the 

Internet search engine Google. The media advertisement stated, “Researchers at 

University of Nevada, Reno are looking at a new way for individuals age 60 and 

older to learn more about managing chronic and persistent pain in the comfort of 

their own homes.” 

Overview Design and Procedure 

Consistent with the goals and procedures of Stage 1 behavioral treatment 

development research, as outlined by Rounsaville, Carroll, and Onken (2001) 

and McNamara and colleagues (2002), the www.treatyourpain.com program was 

evaluated via a randomized, controlled feasibility trial.  Thirty-eligible individuals 

were randomly assigned to one of two groups: 1) the Experimental 

www.treatyourpain.com Internet Treatment group, or 2) the National Pain 

Foundations website education-only control, resulting in 15 adult participants per 

cell.  The control condition was selected based on the biopsychosocial nature of 

the empirically based information on pain, treatment, and resources delivered via 

http://www.treatyourpain.com/
http://www.treatyourpain.com/
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a free Internet service.  The website offered more comprehensive content and 

information than many other pain organizations that also provided free Internet 

information.  Furthermore, the control condition abided by the design heuristics 

required to be considered user friendly for older adults.  These criteria allowed 

the researcher’s to explore how the experimental condition performed in terms of 

efficacy and acceptability when compared to the gold standard of pain 

information services currently available at no cost to older adult pain sufferers on 

the Internet.  It was not necessary to have a stricter match of content or layout in 

order to meet the initial goals of Stage 1 research.  The content of both 

conditions are detailed beginning on page 40 of this manuscript.  Participants in 

both groups received instructions to review program materials independently for 

at least 1.5 hours per week for 6 weeks.  Both groups received general 

psychoeducation regarding the prevalence of persistent pain amongst older 

adults and information on the strategies that exist to better manage pain.  

Additionally, individuals in the www.treatyourpain.com condition received 

individually tailored, behavioral pain management skills.  Participants had all 

treatment modules available every week, however, rather than being forced to go 

through the modules in a pre-set order participants were able to select which 

modules to complete in which order based on their self-determined need. 

Given the goals and procedures of Stage 1 treatment development 

research, we acknowledged a priori that this design might not provide adequate 

statistical power to evaluate statistical significance of our findings or draw causal 

inferences.  However, the randomized feasibility trial design was selected as it 
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would enable us to gain valuable information regarding: 1) attrition; 2) 

hypothesized mechanism of change; 3) progress toward clinical efficacy; and 4) 

participant acceptance (Rounsaville, et al., 2001).  Additionally, the feasibility trial 

design allows examination of the strengths and limitations of treatment delivery 

via the Internet. 

In order to address the Stage 1 research aims as explicated above, the 

investigators adhered to the following procedure: 

 AIM 1: Treatment Development. In order to develop an Internet based 

eHealth tool that offered empirically based pain management reduction 

strategies tailored to the specific needs and repertoires of older adults the 

researchers culled program components from leading resources.  Based on 

the available literature and clinical sources www.treatyourpain.com was 

developed to consist of six different treatment modules (Hadjistavropoulos & 

Hadjistavropoulos, 2008; Lewandowski, 2001; Rudy, Hanlon, & Markham, 

2002). The intervention included the following six modules: Starting New 

Treatment, Pain Education for Older Adults, Taking Control of the Effects of 

Pain, Reducing Emotional Pain and Suffering, Improving Your Functioning 

While Living with Chronic Pain, and Building Your Pain Community.  Content 

of the specific modules is further detailed on page 42 of this manuscript. 

Overall, the intervention consisted of multiple behavioral and cognitive 

components.  The intervention embraced the recommended “supermarket” 

approach to therapy, where participants are consumers of health information 

and may tailor the intervention to best suit their needs and treatment goals 

http://www.treatyourpain.com/
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(Morley & Williams, 2002).  Extant research has not been able to conduct 

decisive dismantling research on multi-component pain treatment programs, 

nor has research concluded whether treatment should be matched to the 

individual patient based on aptitudes or other profiles (Morley & Williams, 

2002).  While functional behavior analysis may permit the most thorough and 

effective individual pain treatment program (Bradey & McKendree-Smith, 

2001; Rogers & Gwinn, 2002), such an analysis is not cost-effective nor 

possible using an eHealth approach.  Therefore, we attempted to provide the 

framework for such an analysis to be built into the structure of a behavioral 

intervention tool.  Motivational interviewing principles were interjected 

throughout the introductory starting new treatment module.  Operant theory 

guided the pain education and improving functioning modules.  Cognitive-

behavioral theory and mindfulness strategies dictated the material and skills 

in the emotional pain and suffering module.  Social skills were taught, 

modeled through examples, and discussed in the community module.  

Relapse prevention skills were presented at the conclusion of the intervention 

and include components of problem-solving and motivational techniques.  

The intervention attempted to take the best, most effective components from 

existing behavioral pain treatment strategies and deliver them using 

innovative eHealth technology. 

 AIM 2: Evaluation of Hypothesized Mechanisms of Change. In order to 

evaluate the extent to which the hypothesized mechanisms of change were 

instantiated, we assessed the degree to which participants demonstrated 
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gains in the following dependent variables: 1) coping skill acquisition and 2) 

health promoting behavior.  The Coping Strategies Questionnaire and 

Geriatric Pain Measure (See Measures) were administered at baseline and a 

6-week follow-up to assess skill and healthy behavior acquisition (e.g., coping 

and functional activity).  We interpreted differences in these dependent 

variables in the context of observed changes in subjective measures of health 

status (See AIM 3).  

 AIM 3: Evaluation of Progress toward Efficacy. We used reductions in self-

reported pain intensity, reduced pain related interference, pain associated 

affective distress, loss of control, changes in social support, disengagement 

due to pain and pain with ambulation, and medication consumption 

(Multidimensional Pain Inventory and Geriatric Pain Measure; see Measures) 

and improvements in self-reported psychological well being (General Health 

Questionnaire; see Measures) to evaluate progress toward efficacy.  These 

assessments were conducted at baseline and at the 6-week follow-up.  As 

statistical power was expected to be insufficient to detect statistically 

significant differences and the assessment period too brief to detect clinically 

significant change, we planned to use Time x Group interactions in the 

expected directions to provide preliminary support for the efficacy of this 

intervention. 

 AIM 4: Evaluate Participant Acceptance of New Treatment. Evaluation of 

participant satisfaction is an important goal of Stage 1 research.  

Assessments of social validity will provide valuable information about the 



 

 

40 

ability of this intervention to reduce the risk of service attrition and its ability to 

serve as a disseminating treatment approach.  For individuals in the 

experimental condition, at the completion of each treatment module, we 

evaluated participant competency with three review questions, and the 

degree to which they felt each module was engaging, acceptable, and 

effective on a 4-point Likert scale.  Participants in both conditions also 

reported their overall satisfaction with treatment at the conclusion of 

participation via the eight-item Client Satisfaction Questionnaire (See 

Measures). 

Current Study Design and Intervention Content 

The current study was a between groups repeated measures experimental 

design, randomizing participants between a control condition and experimental 

condition.  Following recruitment, study orientation and agreeing to a waiver of 

signed consent, baseline assessments were gathered and participants were 

randomized evenly between the control condition and the 

www.treatyourpain.com experimental condition.  Following six weeks of access 

to the intervention the participant’s completed all post-test assessments. 

Participants randomized to the control condition accessed the webpage 

published by the National Pain Foundation (NPF).  As previously mentioned this 

service was selected to serve as the control condition for this study based on the 

following criteria: empirically based content, design heuristics appropriate for 

older adults, premier example of no-fee pain intervention tool available on the 

Internet for older adults.  Via instructions housed within the 

http://www.treatyourpain.com/


 

 

41 

www.treatyourpain.com’s iFrame window (a screen shot of how this looked is 

shown in Appendix B), after log-in participants were encouraged to review the 

websites material and to make behavior changes consistent with NPF's 

recommendations. The NPF website included base pages on diseases and 

conditions associated with pain, living with pain, tools to cope with pain, 

community information, news about pain, and information on providers.  The 

homepage included information on what was new in the research on pain, 

highlighted links to different areas within the website that were of common 

interest, a link to a personalized pain journal, a link to a blog posting by 

members, and links to YouTube videos on pain by National Pain Foundation 

members.  The diseases and conditions page included information on cancer 

pain, complex regional pain syndrome, diabetic neuropathy, fibromyalgia, 

headache, neuropathic pain, orofacial pain, pelvic pain, postherpetic neuralgia, 

and thoracic outlet syndrome.  When a participant clicked on a specific type of 

pain more information was given, including; how to understand the pain, find help 

in one’s community, information on common treatments, facts and statistics, 

myths, resources and a glossary of terms.  The living page included menu 

options to find more information on addiction, alternative and complementary 

therapies, caregiving, choosing your medical provider, coping, disaster 

preparedness, articles about disease, disparities in pain treatment, exercise and 

diet, family issues, helpful links and resources, insurance and finance issues, 

insurance, medications, pain and mental health, seniors and pain, sleep issues, 

spiritual issues, and wellness.  The wellness page included links to using the 
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personal pain journal, YouTube videos, and links to webpages to find a pain care 

provider.  The community page included links to the same pain journal, pain care 

providers, the website blog, YouTube videos about pain, and links to pain 

support groups.  The news page listed recently published papers or news stories 

about pain.  The providers' page linked to an online referral resource for 

providers who had registered with the National Pain Foundation’s website as 

specialists who worked with pain. 

Participants randomized to the experimental condition received empirically 

supported psychological pain management information and services provided by 

www.treatyourpain.com (in part the technologies were adapted from resources 

provided in Hadjistavropoulos & Hadjistavropoulos, 2008; Lewandowski, 2007; 

Weiner, Herr, & Rudy, 2002).  The information was structured into six different 

modules and the content of each module will be described below; a screen shot 

of part of each module is provided in Appendix B.  The first module participants 

were routed to was the “Starting New Treatment Module” that included an 

introduction to the treatment service and education about common experiences 

for new users of psychological treatment; this module incorporated different 

motivational interviewing components to increase participant willingness and 

commitment to change their pain related behaviors.  Information on readiness to 

change was provided, participants were recommended to use a worksheet to 

explore the negative impact of chronic pain in their life, and they were also 

introduced to some of the behavioral skills that would help them address those 

behaviors within the different modules (e.g., self-monitoring, cognitive 

http://www.treatyourpain.com/
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modification, increased activity).  The proposed stages of change: 1) expecting a 

cure; 2) not even ready to think about changing; 3) open to thinking about 

changing, but…; 4) believing change is possible; and 5) ready to make changes, 

were listed and explained in detail.  Participants were encouraged to identify 

which stage they were currently in by reading different pain related statements 

from each stage and either agreeing or disagreeing with them.  Worksheets on 

the positive effects of changing their pain related behavior and on goal setting 

were also provided and incorporated in the different sections of the module.  The 

skills and behaviors necessary to monitor their pain related behaviors were 

provided, along with education of the importance and therapeutic effect of 

monitoring as a tool to change their behavior.  A pain diary card, referred to 

throughout each module and provided by link on the upper right hand corner of 

every screen, was introduced and instructions for using the tool were provided.  

Lastly, this introductory module included a segment on the importance of 

understanding one’s pain diagnosis.  A worksheet on gaining clarity about how 

participants, their family, and their physicians understood their pain was provided 

with instruction.  Following completion of the introductory module participants 

answered four questions about their pain management needs and selected which 

area they needed help with addressing first; they were able to tailor the 

intervention by using these questions to move throughout the intervention rather 

than being forced to move through the modules in a set order. 

The “Pain Education for Older Adults Module” focused on increasing 

participant’s education on the role of psychology in chronic pain treatment, the 
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biopsychosocial model of pain, the role of antecedent and consequent factors on 

pain, epidemiologic data on chronic pain amongst older adults, and common 

misperceptions about pain. Operant theory largely guided the material in this 

module.  The module began by providing an empirically supported definition of 

what chronic pain is, a brief video was provided to deliver the information in a 

different format.  Information on pain in older adults was provided as means to 

dispel myths and misconceptions held by pain sufferers themselves that might 

act as barriers to change.  This information was used to modify the participants’ 

worksheets where they had listed the negative effects of pain and positive impact 

of changing their behavior.  Knowledge quizzes were provided assessing the 

participant’s endorsement of various pain myths as a method of facilitating 

cognitive change.  As a means of educating participants on the biopsychosocial 

model of pain, a worksheet called “my unique pain profile” (it looked like a pie 

chart) was used to guide users through the process of figuring out how the 

different biological, psychological, and social components came together to 

compose their own pain profile.  In order to best manage their pain and change 

their behavior, education on the value of understanding the weight and 

interaction amongst these factors was provided. 

The “Taking Control of the Effects of Pain on Your Life Module” focused 

on increasing participants’ acquisition of effective coping skills.  Education on the 

value of instantiating relaxation exercises as a coping tool was provided through 

written information and multi-media components.  Relaxation exercises included 

calm breathing and progressive muscle relaxation.  A five-minute video 
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instructing the participant on how to use breathing to reduce muscle tension, 

links to longer exercises were provided in the resource section.  A ten-minute 

audio file was provided that guided participants on calm breathing, as well as a 

PDF handout providing written instructions.  Diaphragmatic breathing was also 

described and provided by video instruction.  To promote willingness to change, 

information on pain behaviors was provided in a supportive and non-punitive 

way.  A worksheet on identifying one’s pain behaviors was provided and users 

were encouraged to ask themselves various questions about how they respond 

to pain and communicate pain to their family, friends, and medical community.  

Following completion of the worksheet, participants were encouraged to assess 

whether pain behaviors were negatively impacting their ability to manage their 

pain and then provided with a number of cognitive and behavioral ways (e.g., 

reinforcing alternative behaviors, communication training, increased awareness 

of pain behaviors and triggers) to reduce their display of pain behaviors.  

Education was provided on the concept of pacing and a worksheet was used to 

help participants identify their activity patterns and modify them to promote higher 

levels of activity and engagement.  Information on cognitive restructuring was 

provided to address the psychological component on participant’s pain profile.  

Self-monitoring of cognitions was conducted using a cognitive diary card and 

five-way thought evaluation form.  Participants were coached on the techniques 

required to challenge their negative pain beliefs and incorporate more realistic 

and helpful thoughts into their repertoire using a realistic thinking worksheet.  

Education on frequent maladaptive ideas about pain and how those ideas might 
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act as barriers to change was provided.  This included specific information on: 1) 

catastrophizing and how to use the thought evaluation form to address it; 2) fear 

of reinjury and how to design and implement behavioral experiments to challenge 

the validity of the fear; 3) expectation of a cure and how to balance maintaining 

hope with acceptance of one’s situation in order to promote valued living; 4) 

entitlement, frustration, and anger and how focusing on these thoughts or ideas 

act as barriers to change and reduce the implementation of health related 

behaviors;  5) self-blame and how shifting from self-talk about what one should 

do to testing the evidence of the validity of an idea can promote more useful 

ideas about pain; 6) future despair and the value of disentangling unhappiness 

from pain and shifting attention intentionally to happy moments and pleasant 

events/activities; and lastly, 7) how the idea of social disbelief educates the 

participant on the common experience of having an “invisible” syndrome and how 

to increase the validation from a participant’s environment without increasing 

dysfunctional pain behaviors.   

 The “Reducing Your Emotional Pain and Suffering Module” included a 

significant amount of psychoeducation on emotion and psychological distress, as 

well as empirically supported techniques to reduce anxiety and depression.  

Specifically, education on the relationship between chronic pain and emotion or 

moods was provided in an effort to increase participants’ knowledge of the 

connection and interplay (ABCs of behavior) between different parts of their 

unique pain profile.  Depression was addressed judiciously, with deliberate 

attention paid to providing resources for immediate help if a participant was 
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experiencing possible depression or any thoughts of harming themselves.  The 

DSM-IV-TR symptoms/signs of depression were reviewed and the concept of 

how various items relate to self-esteem and or thoughts and boredom were 

provided.  The utility of behavioral activation through implementation of pleasant 

events was described and a worksheet was provided to coach participants’ on 

how to increase their engagement in pleasant events.  An educational primer 

was provided on common psychological treatments for depression, as well links 

to where they were addressed in the different treatment modules.  These 

treatments included: 1) increased physical activity; 2) relaxation; 3) cognitive 

behavioral therapy; 4) antidepressant medication; 5) goal setting; 6) 

communication and assertiveness skills training; 7) social involvement; and 8) 

pleasant events.  The role of anxiety was discussed and information provided on 

how anxiety can increase one’s pain related suffering.  A worksheet on realistic 

thinking was provided in an effort to reduce/eliminate the cognitive beliefs 

contributing to a participant’s pain related anxiety.  Participants were encouraged 

to use relaxation skills, including calm breathing and progressive muscle 

relaxation, to reduce the iatrogenic effects of tension on pain.  The user was also 

provided with a handout on tips for healthy living that talked about how to ensure 

one’s diet, exercise, and sleep habits all functioned to best reduce anxiety.  

Lastly, particularly important to the older adult pain sufferer, the impact of social 

support and loneliness on mood was described.  Specific guidelines were 

provided to increase participant's social interactions, this included coaching on 
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how to find and foster relationships, make small talk, address negative thinking, 

and use pacing to increase one’s social network.   

The “Improving Your Functioning While Living with Chronic Pain Module” 

included education and coaching on how to improve energy, exercise, sleep, and 

nutrition as they relate to pain.  An overview of fatigue and energy was used as a 

springboard to specific information on the value of exercise for older adults living 

with chronic pain.  The benefits of regular safe exercise on physical and 

emotional wellbeing were provided.  Strategies and guidelines were provided to 

increase the chance that if a participant did increase their physical activity the 

experience would be enjoyable and promote repetition.  The general guidelines 

included information on: 1) getting ready: when, where, what to where, and other 

considerations; 2) tips for exercising; 3) knowing the warning signs to stop; and 

the 4) components of a comprehensive fitness routine.  Participants were 

coached to consult a professional to ensure that their exercise program was safe 

and included appropriate variety and intensity.  Tips on how to maximize 

participants’ functioning and energy were provided for each of the following main 

areas of functioning: resting/sleeping environment, dressing, bathroom hygiene, 

kitchen setup, cleaning the house, shopping, and leisure time in the home.  

General guidelines for occupational strategies and environmental hints to reduce 

strain were provided.  A tutorial was developed on sleep hygiene, including a 

worksheet, which guided participants on assessing their sleep environment and 

patterns, and then suggestions where made about how to change their behavior 

and or environment to maximize the chance of a good night's sleep.  Similarly, 
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guidelines on healthy nutrition were provided in an effort to inform participants on 

the benefits of keeping a healthy body weight on best managing their pain.  

Additionally, a list of foods associated with increased pain or decreased 

functioning was provided (e.g., caffeine, alcohol, MSG, aspartame, chocolate, 

red wine, aged cheese, and preservatives).  Participants’ were reminded 

throughout this module that if they were going to make any of the recommended 

changes, to start very slowly, start only one thing at a time, and see how it went 

before changing anything else.  Additionally, the participant’s were always 

recommended to discuss changes to their routine or concerns with their medical 

provider. 

The “Building Your Pain Community Module” included problem solving 

techniques, communication strategies, relapse prevention techniques, and 

education about navigating the medical system.  Firstly, education was provided 

on how best to work with a participant’s medical provider.  Participants were 

provided with a doctor’s visit guide worksheet, which included guidelines on what 

to do and how to prepare before an appointment, at the appointment, and after 

the appointment, as well as frequently asked medical questions about one’s 

condition, treatment options, medical tests, referrals, and medication.  The 

handout also included a checklist to ensure that participant’s knew to make sure 

their doctor understood the location, intensity, duration, frequency of their pain, 

triggers, coping strategies, as well as any medications and or treatments tried by 

the participant and the outcomes.  Rather than making any recommendations for 

medication change, which would have been inappropriate given the minimal-
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contact design of the intervention; information was instead provided about the 

role of medication, common types of medications used to treat pain, and the safe 

use of pain medications in general.  A medication diary, published by the 

American Geriatrics Society, was provided to aid in the participant’s 

communication about their medication to members of their medical community. 

Following completion of all of the previous modules, participants reviewed 

material on maintaining their progress following termination of the study.  A 

worksheet on maintaining progress was provided that described basic relapse 

prevention skills.  Specifically, several tips were provided to the participant on 

how to avoid falling into less effective, habitual, patterns of behavior.  The tips 

were as follows: Tip 1) the importance practice; Tip 2) knowing one’s red flags for 

slipping into old patterns; Tip 3) the importance of coming up with new 

challenges to ensure generalization of a new skill; Tip 4) the need to treat lapses 

as learning opportunities; Tip 5) the need to know the facts and base rates of 

relapse; Tip 6) the importance of being kind to oneself and normalizing any 

relapse; and Tip 7) the value and importance of rewarding oneself for one’s 

success.  The “Resources” page included a list of all the modules and the PDF 

handouts, worksheets, and media files provided within each one.  Different web-

based and self-help services were also listed with hyperlinks.  For ease of use, 

this page was available throughout the six weeks of website access.  

Technical details of eHealth tool: the proposed website was accessed by 

two different kinds of users: 1) the administrator who managed the content and 

database (i.e., primary investigator Victoria Mercer, M.A.); and 2) older adults 
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who experience chronic pain. The PI did not communicate to participants via 

mass e-mail, for fear of breaching confidentiality (i.e., inadvertently sending out a 

message intended for one individual, to the group). To regulate access to the 

site, new users had to register in a registration module. This module enabled 

users to subsequently log on to the website at any time for six weeks. Once 

registered, users accessed the treatment through an authentication module. This 

module checked the “authenticity” of users attempting to access the website (i.e., 

did the user have a valid user name and password combination?). If the 

username was correct, but a participant forgot their password, they were emailed 

a new one.  Upon first sign-in, users completed all baseline assessments online.  

The data was sent to a secure server without any personal health identifying 

information; it was maintained with the participant’s created username.  Following 

completion of the assessments, the individuals were randomized to one of the 

two groups. The secure database tracked the number of times they accessed the 

site, and the additional competency and acceptance information from each 

module. 

In accordance with the heuristics defined to help breakdown psychological 

barriers present or perceived to be present by older adults when using Internet 

technology, we developed the website to be user-friendly for older adults (AARP, 

2008; Adams, Stubbs, & Woods, 2005).  www.treatyourpain.com ensured that it 

was transparent, comprehensive, responsive, self-explanatory, adaptive, 

efficient, forgiving, flexible, informative and timely, and consistent with the user’s 

other familiar designs.  The website was simple in its construction with no visual 

http://www.treatyourpain.com/
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overlap, complicated text, shadow or outlines, and the sans serif font was size 14 

and well delineated from the background, images and graphics.  The images 

were age appropriate and incorporated images of older adults themselves.  The 

colors used were from a warm palette but did not cause difficulty with reading 

text or finding the navigation buttons.  We maintain 3 panels on each page, 

except the resource and welcome screens, to keep the navigation bar and side 

panel consistent ensuring that the user was able to navigate throughout the 

website without experiencing confusion or frustration.  We tested the website in 

different browsers to ensure that users did not have to use any horizontal 

scrolling and needed to use little vertical scrolling to access the information 

contained in each page.  Each module contained one lengthy page, made easy 

to navigate with a linked menu at the top of the page that connected to page 

segments.  At the conclusion of each module, the user clicked on a “I’m done this 

module, what’s next screen?” which prompted a pop-up window with review 

questions, acceptability questions, and the menu for additional modules. We 

maintained the website throughout the study to ensure that all hyperlinks and 

buttons were responsive and did what they were supposed to do. 

Procedures 

Step 1: Brief Study Orientation and Eligibility Screen (approximately 15 minutes). 

A. Provision of brief study orientation via the Internet; 

B. Determination if inclusion criteria are met; 

C. Invitation to participate in research study. 
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Potential participants traveled to the website www.treatyoupain.com from 

directed searching or in response to one of the media advertisements posted on 

the premier search engine Google to recruit participants.  At the website 

homepage they read a brief description of the study and reviewed the self-

directed screening questions.  During screening, in which the participant 

responses were not stored, potential participants were asked if they were 60 

years of age or older, if they had unresolved pain for three months or longer, and 

if they were able to read and write in English.  If the participant responded "yes" 

to these questions they were told they were invited to participate in a pilot-

investigation of an Internet-based adaptation of empirically-based pain 

management strategies, which may produce changes in pain levels or pain 

related suffering.  If potential participants were interested they clicked on a button 

asking for more information, if not interested they were routed out of the site. 

Step 2: Study Orientation and Consent (approximately 15 minutes). 

A. Provision of more detailed study orientation; 

B. Participants read the Information Sheet and "agreed" to a Waiver of 

Signed Consent; 

During study orientation, the investigators described the study procedure to 

participants, including the role of the participant and investigators, by including 

detailed information in an Information Sheet approached by the researchers’ 

Institutional Review Board.  During consent, potential participants read and 

reviewed the Information Sheet provided as a waiver of signed consent.  This 

document informed them of their rights as research participants. Before 
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participants were able to create a username and password, they must have read 

over the Information Sheet and clicked on the "agree" button.  If the potential 

participant read the Information Sheet and decided that they did not wish to 

participate they clicked "disagree" and were routed out of the site.  For users who 

declined to participate, no information was gathered or saved in that part of the 

consent process.   

Step 3: Baseline Assessment (approximately 10 to 30 minutes). 

A. Brief Demographics Questionnaire 

B. Multidimensional Pain Inventory (MPI; Kerns, Turk, & Rudy, 1995) 

C. Coping Strategy Questionnaire (CSQ; Rosentiel & Keefe, 1983) 

D. General Health Questionnaire-12 (GHQ-12; Goldberg & Williams, 

1998) 

E. Geriatric Pain Measure-12 (GPM-12; Blozik, et al., 2007) 

The assessment tools are all described in detail in the measures section below.  

After orientation and consent were conducted, participants were asked to 

complete the baseline assessment measures online.  Participants were informed 

that this information was kept strictly confidential. The questionnaires and 

assessment measures were completed and submitted electronically to the 

secure database.   

Following removal of electronic data from the secure server, all 

assessment information was stored securely in a locked file cabinet in the 

primary investigator’s laboratory office and listed by a participant number, which 

were assigned after eligibility was determined and used throughout the data 
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analysis process.   The computer that maintained the database was kept in a 

locked room. The PIs restricted access to the hard drive by using a log-in user 

name and password.  The information will be kept for 5-years and then 

destroyed.  

Baseline assessment measures took approximately 10 to 30-minutes for 

participants’ to complete.    

Step 4: Randomization (no participant time required). 

A. The website randomly assigned participants to one of two groups; 

B. Group A received the National Pain Foundation's intervention (Control 

Condition); 

C. Group B received the www.treatyourpain.com pilot intervention 

(Experimental Condition) 

After the baseline data were received, participants were randomly assigned to 

either the www.treatyourpain.com group or the control group using a random 

numbers table.  Participants were evenly distributed across groups so that fifteen 

participants were in each condition.  Participants were notified, via the consent 

process, that this investigation involved two different study groups.  Participants 

were informed that they had equal odds of being assigned to one group or the 

other.  Once randomization was complete, participants immediately routed to the 

homepage for either condition.  For the entire six-week access period, 

participants would go to the www.treatyourpain.com homepage, log-in and be 

routed to their appropriate condition.  

http://www.treatyourpain.com's/
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Step 5: Accessing Health Promotion Information (approximately 9 hours over 6 

weeks). 

A. Group A: National Pain Foundation's educational and support materials; 

B. Group B: www.treatyourpain.com treatment modules 

Control Condition: For participants randomized to the information-only 

control condition, after completion of baseline measures, participants accessed 

standard pain management information and support provided by the National 

Pain Foundation’s (NPF) website. The content of the NPF website is described in 

detail on page 40 of this manuscript. Participants were encouraged to review the 

material and make behavior changes consistent with NPF's recommendations.  

Participants were informed that they should log-in through the 

www.treatyourpain.com homepage in order to access the NPF’s website for the 

six week period. The NPF webpage was nested within an iFrame window (shown 

in Appendix B) on their Internet browser; this allowed the researchers to track 

how frequently participants in the control group were accessing the control 

condition.   

www.treatyourpain.com Experimental Condition: For participants 

randomized to the experimental treatment condition they accessed pain 

management materials grounded in the empirically based standards of care from 

the American Psychological Association  (Keefe, 1996) and expert researchers 

and clinicians who provide treatment to older adults with persistent pain 

(Hadjistavropoulos & Hadjistavropoulos, 2008; Lewandowski, 2008; Weiner, 

Herr, & Rudy, 2001).  As described in detail on page 42 of this manuscript, the 

http://www.treatyourpain.com/
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intervention included the following six modules: Starting New Treatment, Pain 

Education for Older Adults, Taking Control of the Effects of Pain, Reducing 

Emotional Pain and Suffering, Improving Your Functioning While Living with 

Chronic Pain, and Building Your Pain Community. All modules included 

homework exercises to practice and rehearse skills in home and community 

settings, and generalization and maintenance skills such as problem-solving and 

anticipating setbacks.  Each module base page had a menu at the top and was 

further separated into components that ended with a “return to top” button that 

allowed the user to navigate the lengthy page with ease.  At the conclusion of 

each module, the user clicked on “I’m done this module, what’s next screen?” 

which prompted a pop-up window with review questions, acceptability questions, 

and the menu for additional modules. The Competency and Module Acceptability 

Assessments are detailed in the Measures section. 

Step 6: Post-test Assessment (approximately 10 to 30 minutes). 

A. Multidimensional Pain Inventory (MPI; Kerns, Turk, & Rudy, 1995) 

B. Coping Strategy Questionnaire (CSQ; Rosentiel & Keefe, 1983) 

C. General Health Questionnaire-12 (GHQ-12; Goldberg & Williams, 

1998) 

D. Geriatric Pain Measure-12 (GPM-12; Blozik, et al., 2007) 

E. Client Satisfaction Questionnaire (CSQ-8; Attkisson, 1991) 

The investigators informed all participants during the consent period that at the 

conclusion of the study (Week 6), they were going to be prompted to complete 

post-test assessments online.  They were told this would take approximately 10-



 

 

58 

30 minutes and this would conclude their participation in the study. At the 

conclusion of week six, all participants were sent a reminder email to log-in and 

complete all post-test assessments and questionnaires.  The research 

administrator changed the status of the users from study access to post-test 

access; this resulted in the users next log-in taking them to the post-test material. 

Measures 

A. Brief Demographics Questionnaire:  The purpose of this 7-item 

questionnaire was to gather brief demographic information from the participants 

that allowed later categorization of data.  The questionnaire asked for 

participant's year of birth, gender, country of residence, education level, income 

level, pain type, and over the counter and prescription pain medication use. 

Responses were selected from options in drop-down menus or clickable bubble 

selections. 

B. Multidimensional Pain Inventory (MPI; Kerns, Turk, & Rudy, 1995):  

Only 34 of the original 52-items from the MPI were used in this study.  The only 

modification to the original 52-item instrument was the removal of 18 items that 

assessed physical functioning and were redundant and better assessed in an 

older adult population by the Geriatric Pain Measure described below.  The 

purpose of this questionnaire was to provide a comprehensive, yet easy to fill-

out, assessment of participant’s pain experience. The MPI assessed pain 

severity, interference, life control, affective distress, social support, and social 

responses to pain.  While a limitation of this instrument is its inception amongst 

primarily older male veterans, the MPI has been found to have adequate 
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reliability and validity amongst a wide range of sample populations, including 

older adults (Kerns, Turk, & Rudy, 1985; Sorkin, et al., 1990; Turk, et al., 1995). 

C. Coping Strategy Questionnaire (CSQ; Rosentiel & Keefe, 1983): The 

purpose of this 48-item questionnaire was to provide a robust assessment of 

participant coping.  The questionnaire assessed eight types of coping strategies: 

diverting attention, reinterpreting pain sensations, ignoring pain sensations, 

coping self-statements, praying and hoping, catastrophizing, increasing 

behavioral activities, and increasing pain behaviors.  The CSQ has been found to 

have good reliability and validity (Rosentiel & Keefe, 1983, DeGood & Tate, 

2002; Haythornthwaite, et al., 1998), and has been used successfully to assess 

coping in older adults (DeGood & Tate, 2002). 

D. General Health Questionnaire-12 (GHQ-12; Goldberg & Williams, 

1998): The purpose of this 12-item questionnaire was to provide a short yet 

robust assessment of participant’s psychological health.  The instrument has 

been widely studied in the World Health Organization’s study of psychological 

disorders in general medical settings (Goldberg, Gater, Sartorius, Ustun, 

Piccinelli, Gureje, & Rutter, 1997).  The GHQ-12 was found to have good 

reliability and the country of residence, gender, age, or educational level of 

respondents did not influence its validity.  This questionnaire provided 

researchers with a brief measure of psychological health from the GHQ-12 total 

score without a significant participant response burden. 

E. Geriatric Pain Measure-12 (GPM-12; Blozik, et al., 2007):  The purpose 

of this 12-item questionnaire was to measure decline in functional status and the 
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effects of pain intensity on mobility (Blozik, et al., 2007).  The GPM-12 has 

proven to be a practical, short, easy to administer assessment that is useful for 

measuring treatment outcomes in older adults with pain (Blozik, et al., 2007).  

The short questionnaire greatly reduces participant response burden while 

maintaining adequate reliability and validity (Blozik, et al., 2007).   

F. Client Satisfaction Questionnaire (CSQ-8; Attkisson, 1991):  The CSQ-8 

is a brief 8-item questionnaire that measured the degree to which participants 

were satisfied with the intervention.   Raters were asked to indicate on a 4-point 

Likert Scale the degree to which they agree with statements regarding the 

efficacy and acceptability of the program.  Two items assessing over-the-counter 

and prescription medication use, repeated the questions from baseline 

assessment, were included also.  These items were all face valid with a high 

internal consistency and adequate validity (Attkisson, 1991; Attkisson & Zwick, 

1983). 

G. Competency and Module Acceptability Assessments: At the conclusion 

of each treatment module, participants in the experimental condition were asked 

three review questions and three questions asking how engaging, effective, and 

acceptable they found each module.  The review questions asked about content 

contained in each module and provided two response options, one was correct 

and one was incorrect.  Participants were not provided feedback about their 

response rate, the number of correct responses was retained for competency 

analysis.  The acceptability questions were rated on a 4-point Likert Scale, 
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response options will include “poor,” “fair,” “good,” and “excellent.”  All items were 

face valid. 

Analyses 

A retention analysis was conducted to better understand the flow of 

attrition amongst participants.  Repeated measures of Analyses of Variance 

(ANOVA), using the Statistical Package for the Social Sciences (SPSS 16, 

2010), was conducted across dependent variables to examine changes in: 1) 

health status outcome variables; 2) coping skill; and 3) health promoting behavior 

change variables; with experimental condition (n = 2) as a between subjects 

variable and time (n = 2) as a within-subjects factor.  In the presence of time x 

group interactions in the expected directions, the repeated measures ANOVA 

was used to evaluate change over time within group. Item frequency analyses 

and two-tailed t-tests were conducted on responses to the Client Satisfaction 

Questionnaire using SPSS (SPSS 16, 2010).  Incremental cost-effectiveness 

ratios (ICER) were calculated to establish the cost-savings of the experimental 

condition versus the control and versus multidisciplinary treatment (Briggs, 

Wonderling, & Mooney, 1998).  Post-hoc power analyses were also conducted 

using SAS (SAS 9.2, 2009). 

Participants Safety and Risk Mitigation 

Conducting research with no-therapist exposure and very limited 

interaction with researchers required that we address ethical and participant 

safety issues with utmost care.  All researchers met criteria to conduct research 

by the researcher’s academic Institutional Review Board.  Participants received 
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individual administrative emails from the researcher/administrator of the site.  

Prior to participation, as reviewed in the procedures section above, individuals 

read through an Information Sheet detailing the study.  The Institutional Review 

Board accepted their electronic agreement, clicking to agree to the terms of the 

study after reading the document, as a waiver of signed consent.  The 

information sheet was written without jargon, at a 7-8th grade reading level, and 

in large font.  Contact information for the researchers and their Institutional 

Review Board, was printed on the information sheet; however, no participants 

contacted researchers during the course of the study.  Because the study was 

conducted with a waiver of signed consent no contact (except double encrypted 

email addresses) or identifying information was gathered from participants.   

The primary risk of online research includes a potential breach of 

confidentiality; this minimal contact design permitted a reduction of risk to 

participants.  Additionally, all participants were reminded of their right to withdraw 

from treatment, informed of the innovative nature of the experimental condition, 

and the extensive programming efforts that were taken to ensure that all data 

and assessment information would be safe and secure.  All data was accessed 

with secure username and password; the researcher in charge of web-site 

administration also required a secure username and password.   
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Chapter 4 

Results 

Phase I: Treatment Development and Retention Analysis 

As an integral part of Stage 1 treatment development research 

(Rounsaville et al., 2001), the first phase of our analysis involved the examination 

of initial treatment acceptability.  The initial introduction of the treatment site 

provided valuable information regarding attrition, retention, and possible barriers 

to access. 

 A descriptive retention analysis (See Figure 1) delineated each step in the 

treatment process and examined the number of participants who successfully 

completed each step.  
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Figure 1. Retention Analysis 
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 We further examined those steps associated with dropout rates of greater 

than 30%.  We used qualitative data to supplement these findings and identify 

reasons for attrition.  Based on these findings, we identified two potential primary 

barriers to access and retention.  These barriers were hypothesized as: 1) strict 

inclusion criteria (87% attrition); and 2) perceived participant burden to complete 

baseline assessments and or discomfort with participating in research study 

(30% attrition).  Interestingly, from the time participants consented to participate 

in the research study the attrition rate was zero percent.  Based on these 

observations of low attrition amongst consenting participants, no modifications to 

treatment delivery were made throughout the study.   

Over the 4-month pilot period, 340 individuals accessed the home page 

for the web-based treatment program for older adults with chronic pain.  On 

average 85 individuals accessed the website on a monthly basis.  Sufficient 

numbers of older adults were easily able to access the web-based intervention 

by entering key search terms in the search engine Google; this produced a 

banner advertisement for this web-based intervention service at the top and top 

right of their screen.  Once potential participants had clicked on the 

advertisement and had been taken to the intervention home page, 13% (n = 43) 

of the initial sample clicked on a button requesting more information.  This first 

step was identified as the most significant barrier to access.  However, given that 

an unknown percentage of the initial sample may not have met criteria this rate 

could be representative of appropriate self-selection.  Seventy percent (70%, n = 

30) of that sample consented to participate in the research study, created a 
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secure username and password, and completed baseline assessments.  Efforts 

were made during treatment development to keep participant burden low, this 

may have helped produce a 100% retention rate throughout completion of 

baseline assessments, randomization, six-week treatment access, and 

completion of post-intervention assessments. It should be noted that a zero 

attrition rate is somewhat unusual, given the 18-20% published in other mental 

health treatment studies (Stinson, McGrath, Hodnett, Feldman, Duffy, Huber, et 

al., 2010), and will be explored more in the discussion.   

Phase 2: Evaluation of Hypothesized Mechanisms of Change and Trends 

 Continuing with the goals and procedures of Stage 1 treatment 

development research (Rounsaville et al., 2001), we acknowledged a priori that 

our sample size (n = 15 per cell) would probably not provide adequate power to 

evaluate the statistical significance of our findings or draw causal inferences.  

Our power analyses will be discussed following the initial results section. 

Analyses consisted of mixed repeated measure analysis of variance, with 

experimental condition (n = 2: experimental and control condition) serving as the 

between-subjects factor and time (n = 2: baseline and post-test data) serving as 

the within-subjects factor.  Repeated measures analysis of variance was used to 

evaluate: 1) hypothesized mechanisms of change; and 2) trends toward clinical 

efficacy. Two-tailed t-tests were conducted on the data regarding participant 

acceptance. Each cell had 15 participants.  This design structure and the 

probability of a Type 1 error were maintained at .05 for all analyses.  Prior to 

analysis, the data was inspected for outliers and adherence to parametric 
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assumptions.  While there were some instances of statistical outliers, there were 

no data points outside of the appropriate response range, and no data were 

missing.  Inspection of the pre-and post-intervention data showed that some 

parametric assumptions were violated for some dependent variables.  There 

were some instances of violations of normality (significant skew and or kurtosis), 

and at times unequal variances (significant Levene’s Test).  Log 10 

transformation did not result in an improvement; because of this and since the 

ANOVA is inherently robust, the following analyses were conducted on 

untransformed data.  Thus, the following results should be interpreted with 

caution due to the potential inflation of Type I error (Keppel, 1991).  

Demographics 

 Demographics information was only collected from consenting 

participants, therefore information on those who clicked on the site advertisement 

(n = 430) but did not consent is unknown.  Seventy percent (n = 30) of 

participants who began the consent process (n = 43) completed it; of these 

individuals 73.33% (n = 22) were female and 26.7% (n = 8) were male, the 

average age was 67 years (SD = 3.33, range 60-74), 100% reported living in the 

USA, 30% (n = 9) had 9-12 years of education, 30% (n = 9) had some college, 

30% (n = 9) had a college degree, and 10% (n = 3) had a MA or PhD.  Nearly 

seven percent (n = 2) had an annual household income of $9,800-20,000, 

43.33% (n = 13) from $20,000-50,000, and 50% (n = 15) of individuals reported 

an annual income of greater than $50,000.  Thirteen percent (13.33%, n = 4) 

reported pain duration from 6-9 months, 23.33% (n = 7) for 9-12 months, 30% (n 
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= 9) for 12-24 months, and 33.33% (n = 10) for longer than 24 months.  The most 

frequent causes of chronic pain were arthritis (26.67%, n = 8), back and neck 

problems (20%, n = 6), neuropathic pain (13.33%, n = 4), post-surgical pain 

(10%, n = 3), fibromyalgia (6.67%, n = 2), headache (6.67%, n = 2), post-herpetic 

neuralgia (6.67%, n = 2), and one individual each experiencing circulatory pain, 

cancer, and pelvic pain (3.33% respectively). 

Hypothesis 1: At post-test, participants in the www.treatyourpain.com 

experimental condition would demonstrate improved health status as evidenced 

by: 1) lower ratings on the Multidimensional Pain Inventory subscales (0-10 pain 

intensity rating and Pain Intensity subscale, Pain Interference, Life Control, 

Affective Distress); and 2) higher ratings on the General Health Questionnaire 

total score. 

0-10 Pain Intensity Scale: Extant literature has established definitions for 

mild, moderate, and severe pain based on responses to a 0 to 10 scale 

(Cleeland, Gonin, Hatfield, et al., 1994; Cleeland & Syrjaia, 1992); this is the type 

of scale used by the Geriatric Pain Measure and the Multidimensional Pain 

Inventory.  Typically responses less than 3 have been considered mild pain, 

responses ranging from 3 to 7 are moderate pain, and 7 and higher is considered 

severe pain (Cleeland, et al., 1994; Cleeland & Syrjaia, 1992).  When asked 

about the intensity of their pain over the last seven days, at baseline within our 

experimental condition 0% had mild pain, 53% had moderate pain (lowest 

reported pain level was 5), and 47% had severe pain.  At baseline, older adults in 

the control condition sample showed 0% had mild pain, 53% had moderate pain 

http://www.treatyourpain.com/


 

 

69 

(lowest pain level was 3), and 47% had severe pain.  At post-test, in the 

experimental condition 13% had mild pain, 87% moderate pain (range 3-6), and 

0% severe pain.  The control condition had 13% mild pain, 67% moderate pain, 

and 20% severe pain. The change in pain intensity ratings were computed and a 

two-tailed t-test confirmed that participants in the experimental group (M = 2.53, 

SD = 1.30) reduced their 0-10 pain intensity score more significantly than those 

in the control group (M = 1.00, SD = 1.55; t(28) = 2.92, p = 0.007). 

Multidimensional Pain Inventory (MPI) Pain Intensity.  All participants 

reported pain intensity ratings on two different measures, a cumulative score 

from three items on the Geriatric Pain Measure and a cumulative score from 

three items on the Multidimensional Pain Inventory (MPI).  The pattern of results 

was consistent between measures with significant interaction effect and 

significant main effect for time but not group.  Therefore, only the results from the 

more robust MPI will be reported.  On a scaled score of 0-6 with 6 as more 

intense, older adults in the experimental condition reported a decrease in the 

construct of pain intensity from an average of 4.00 at baseline (M = 4.00, SD = 

0.984) to 2.16 at post-test (M = 2.16, SD = 0.99).  Older adults in the control 

condition also reported a decrease in pain intensity from baseline (M = 3.44, SD 

= 1.77) to post-test (M = 2.93, SD = 1.50).  Repeated measures Analysis of 

Variance demonstrated a significant main effect for time (F(1,28) = 44.54, p < 

0.001, partial eta squared = 0.61,) and a non-significant main effect for group 

(F(1,28) = 0.06, p = 0.81, partial eta squared = 0.002).  There was a significant 

group X time interaction in the expected direction (F(1,28) = 14.27, p = 0.001, 
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partial eta squared = 0.338).  Contrast analysis of marginal means and visual 

inspection of the interaction graph show both groups reporting a decrease in pain 

intensity across time, but the treatment group reporting an higher mean at 

baseline and a lower mean at post-test.  Computed change scores and a two-

tailed t-test confirmed that the experimental condition decreased their reported 

levels of pain severity (M = 1.84, SD = 1.03) more significantly than participants 

in the control condition (M = 0.51, SD = 0.90; t(28) = 3.78, p = 0.001).   

 MPI Pain Interference.  Older adults in the experimental condition 

indicated a decrease in pain related interference with professional and personal 

activities from baseline (M = 2.96, SD = 1.23) to post-test (M = 2.03, SD = 0.86), 

while individuals in the control condition reported similar rates of interference at 

baseline (M = 2.92, SD = 1.61) and a small decrease at post-test (M = 2.66, SD = 

1.50).  Repeated measure Analysis of Variance demonstrated a significant main 

effect of time (F(1,28) = 28.70 p < 0.001, partial eta squared = 0.51) but not 

between groups (F(1,28) = 0.38, p = 0.54, partial eta squared = 0.01).  There was 

a significant group X time interaction in the expected direction (F(1, 28) = 9.17, p 

< 0.001, partial eta squared = 0.23).  Contrast analysis of marginal means and 

the interaction graph show the marginal mean of the treatment group higher than 

the control group at baseline and then crossing to and showing lower levels of 

pain related interference at post-test. Change scores were computed and a two-

tailed t-test confirmed that the experimental condition (M = 0.93, SD = 0.72) 

reduced their pain related interference more significantly than participants in the 

control condition (M = 0.26, SD = 0.47; t(28) = 3.03, p = 0.005). 
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MPI Life Control.  Older adults in the experimental condition reported an 

increase in levels of life control from baseline (M = 2.50, SD = 1.64) to post-test 

(M = 4.27, SD = 0.73).  Individuals in the control condition had similar levels of 

life control at baseline (M = 2.47, SD = 1.41) but increased very little when 

measured at post-test (M = 2.67, SD = 1.06).  Repeated measures Analysis of 

Variance showed a significant main effect of time (F(1,28) = 28.00 p < 0.001, 

partial eta squared = .47), between group differences resulted in a non-significant 

main effect (F(1,28) = .89, p = 0.35, partial eta squared = 0.03).  However, there 

was a significant group X time interaction effect in the expected direction (F(1, 

28) = 15.70, p < 0.001, partial eta squared = .36).  Contrast analysis of marginal 

means and the interaction graph show the marginal mean of the treatment group 

starting just slightly higher than control group at baseline and then increasing to a 

much higher level of life control post-test.  The marginal mean also increased for 

the control group, but not as significantly. Computed change scores and a two-

tailed t-test confirmed that the experimental condition (M = -1.77, SD = 1.26) 

significantly increased their ratings of life control compared to the control 

condition (M = -0.20, SD = 0.86; t(28) = -3.96, p < 0.001).  

MPI Affective Distress.  Older adults in the experimental condition 

reported a decrease in affective distress associated with chronic pain from 

baseline (M = 2.96, SD = 1.92) to post-test (M = 1.44, SD = .60).  Individuals in 

the control condition did not report much change in levels of affective distress 

from baseline (M = 2.80, SD = 1.98) to post-test (M = 2.60, SD = 1.49). Following 

the pattern of results so far, repeated measures Analysis of Variance 
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demonstrated a significant main effect of time (F(1,28) = 12.60 p = 0.001, partial 

eta squared = 0.31), but not for between group main effects (F(1,28) = .38, p = 

0.54, partial eta squared = 0.01).  Again, there was a significant group X time 

interaction effect in the expected direction (F(1, 28) = 7.39, p = 0.01, partial eta 

squared = 0.21).  Contrast analysis of marginal means and the interaction graph 

show the marginal mean of the treatment group starting just higher than control 

group at baseline and then decreasing to report affective distress less frequently 

than the control, which changed very little over time. Change scores were 

computed and a two-tailed t-test confirmed that participants in the experimental 

condition (M = 1.51, SD = 1.59) decreased their levels of pain related affective 

distress more significantly than individuals in the control condition (M = 0.20, SD 

= 0.97; t(28) = 2.72, p = 0.01). 

 General Health Questionnaire (GHQ) General Measure of Psychological 

Wellbeing.  Older adults in the experimental condition reported initially lower 

levels of psychological wellbeing (M = 3.20, SD = 2.18) than individuals in the 

control group  (M = 4.47, SD = 2.53).  At post-test the experimental condition 

reported considerably increased report of wellbeing (M = 11.00, SD = .93) when 

compared to the control (M = 5.20, SD = 2.45).  Repeated measures Analysis of 

Variance demonstrated a significant main effect of time (F(1,28) = 101.00, p < 

0.001, partial eta squared = 0.78) and significant between group differences 

(F(1,28) = 77.07, p = 0.002, partial eta squared = .30).  There was a significant 

group X time interaction effect in the expected direction (F(1, 28) = 69.30, p < 

0.001, partial eta squared = 0.71).  Contrast analysis of marginal means and the 
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interaction graph show the marginal mean of the treatment group starting slightly 

lower than the control group, then crossing above the control to end at high 

levels of reported psychological wellbeing.  The control group’s marginal mean 

also increased over time, but not as significantly. Change scores were computed 

and a two-tailed t-test confirmed that participants in the experimental condition 

(M = -7.80, SD = 2.27) increased their levels of general psychological wellbeing 

more significantly than individuals in the control condition (M = 0.73, SD = 2.37; 

t(28) = -8.32, p < 0.001). 

Hypothesis 2: At post-test, participants in the www.treatyourpain.com 

experimental condition would demonstrate improved coping skill acquisition and 

increased health promoting behaviors as evidenced by: 1) higher ratings on 

subscales of Coping Strategies Questionnaire subscales (coping self statements, 

catastrophizing, praying and hoping, ignoring sensations, increased pain 

behaviors, use of relaxation); 2) increase in positive/solicitous support on the 

Multidimensional Pain Inventory subscale; 3) lower ratings on Geriatric Pain 

Measure subscales (disengagement, ambulation); and 4) decreased 

consumption of over-the-counter and prescription pain medication.  

Coping Strategies Questionnaire (CSQ) Coping Self-Statements.  Older 

adults in the experimental condition increased their average number of coping 

self-statements from 17 at baseline (M = 17.07, SD = 10.12) to 27 at post-test (M 

= 27.33, SD = 5.08).  The average use of coping self-statements started lower 

and decreased very slightly over time for individuals in the control condition from 

baseline (M = 14.13, SD = 10.05) to post-test (M = 13.80, SD = 8.26).  Repeated 

http://www.treatyourpain.com/
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measures Analysis of Variance demonstrated a significant main effect of time 

(F(1,28) = 23.22, p < 0.001, partial eta squared = .45) and for group (F(1,28) = 

7.66, p = .01, partial eta squared = 0.22).  There was also a significant group X 

time interaction effect in the expected direction (F(1, 28) = 26.45, p < 0.001, 

partial eta squared = 0.49).  Contrast analysis of marginal means and the 

interaction graph show the mean of the treatment group started slightly higher 

and then increased significantly more while the control group decreased slightly 

across time. Change scores were computed and a two-tailed t-test confirmed that 

participants in the experimental condition (M = -10.27, SD = 6.75) increased their 

use of coping self-statements more significantly than individuals in the control 

condition (M = 0.33, SD = 4.27; t(28) = 5.14, p < 0.001). 

CSQ Catastrophizing.  Individuals in the experimental condition 

demonstrated a decrease in catastrophic thinking from baseline (M = 10.07, SD = 

5.75) to post-test (M = 1.47, SD = 1.25).  Those in the control condition showed a 

very slight decrease during from baseline (M = 8.60, SD = 6.15) to post-test (M = 

7.53, SD = 5.10).  Again, a repeated measures Analysis of Variance showed a 

significant main effect of time (F(1,28) = 23.22, p < 0.001, partial eta squared = 

0.45) but not for between group differences (F(1,28) = 1.94, p = 0.18, partial eta 

squared = 0.07).  There was a significant group X time interaction effect in the 

expected direction (F(1, 28) = 26.45, p < 0.001, partial eta squared = 0.49).  

Contrast analysis of marginal means and the interaction graph show the marginal 

mean of the treatment group starting slightly higher and then crossing to a lower 

score than the control group, which also decreased but not as much. Change 
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scores were computed and a two-tailed t-test confirmed that participants in the 

experimental condition (M = 8.60, SD = 5.10) decreased their catastrophizing 

more significantly than individuals in the control condition (M = 1.07, SD = 2.69; 

t(28) = 5.07, p < 001). 

CSQ Praying and Hoping.  Older adults in the experimental condition 

decreased their use of praying and hoping to cope with pain from baseline (M = 

7.80, SD = 7.05) to post-test (M = 2.13, SD = 2.90), those in the control condition 

increased their use of praying and hoping from an average of 9 at baseline (M = 

9.33, SD = 6.47) to an average of 10 at post-test (M = 10.07, SD = 5.50).  

Repeated measures Analysis of Variance found a significant within subject main 

effect of time (F(1,28) = 9.46, p = 0.005, partial eta squared = 0.25) and a 

significant between subject main effect of group (F(1,28) = 6.06, p = 0.02, partial 

eta squared = 0.18). There was a significant group X time interaction effect in the 

expected direction (F(1, 28) = 15.92, p < 0.001, partial eta squared = 0.36).  

Contrast analysis of marginal means and the interaction graph show the marginal 

mean of the treatment group starting slightly lower at baseline and ending much 

lower at post-test while the control group reported slightly higher rates of praying 

and hoping over time.  Change scores were computed and a two-tailed t-test 

confirmed that participants in the experimental condition (M = 5.67, SD = 5.15) 

decreased their use of praying and hoping to cope with pain more significantly 

than individuals in the control condition (M = -0.73, SD = 3.47; t(28) = 3.99, p < 

0.001). 
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CSQ Ignoring Sensations.  Older adults in the experimental condition 

decreased how much the ignored pain sensations from an average score of 9 at 

baseline (M = 9.13, SD = 7.45) to an average of 5 at post-test (M = 4.87, SD = 

2.97), those in the control group reported a lower average use of ignoring at 

baseline (M = 6.80, SD = 6.87) and basically maintained this level during the 

intervention (M = 7.20, SD = 6.33).  Repeated measures Analysis of Variance 

showed a significant main effect of time (F(1,28) = 2.87, p = 0.02, partial eta 

squared = .17) but not for group (F(1,28) = 0.00, p = 1.00, partial eta squared < 

0.001).  There was a significant group X time interaction effect in the expected 

direction (F(1, 28) = 8.56, p = 0.007, partial eta squared = 0.23).  Contrast 

analysis of marginal means and the interaction graph show the marginal mean of 

the treatment group reporting higher rates of ignoring pain sensations at baseline 

and then crossing to report lower rates of ignoring sensations at post-test, the 

marginal mean of the control group increased slightly over time. Change scores 

were computed and a two-tailed t-test confirmed that participants in the 

experimental condition (M = 4.27, SD = 5.42) decreased their report of ignoring 

pain sensations more significantly than individuals in the control condition (M = -

0.40, SD = 2.97; t(28) = 2.93, p = 0.007). 

 CSQ Increased Pain Behaviors.  Individuals in the experimental condition 

decreased their reported demonstration of pain behaviors from baseline (M = 

10.20, SD = 6.56) to post-test (M = 7.60, SD = 3.02).  Those individuals in the 

control condition maintained their levels of pain behaviors from baseline to post-

test (M = 10.73, SD = 5.35; M = 10.73, SD = 5.13, respectively).  Repeated 
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measures Analysis of Variance demonstrated a significant main effect of time 

(F(1,28) = 5.73, p = 0.02, partial eta squared = 0.17) but not for between group 

differences (F(1,28) = 1.03, p = 0.32, partial eta squared = 0.04).  There was a 

significant group X time interaction in the expected direction (F(1, 28) = 5.73, p = 

0.02, partial eta squared = 0.17).  Contrast analysis of marginal means and the 

interaction graph show the marginal mean of the treatment group starting slightly 

lower and then reducing to a significantly lower score than the control group, who 

maintained the same marginal mean over time.  Change scores were computed 

and a two-tailed t-test confirmed that participants in the experimental condition 

(M = 2.60, SD = 4.00) decreased their reported pain behaviors more significantly 

than individuals in the control condition (M = 0.00, SD = 1.30; t(28) = 2.39, p = 

0.02). 

CSQ Relax.  How often participants used relaxation as a coping skill was 

assessed with a single item (0-never, 6-always) in the CSQ.  This item is 

normally included as one item in the “Pain Behavior” composite described above; 

however, here it was conceptualized as an effective skills, rather than a pain 

behavior and analyzed alone in order to assess the change in frequency with 

which participants used relaxation techniques.  At baseline older adults in the 

experimental condition reported using relaxation to cope with an average score 

of 1 (0-6, 0-never and 6-always) at baseline (M = 1.33, SD = 1.45) and 3 at post-

test (M = 3.20, SD = .94).  Individuals in the control condition reported a higher 

baseline average score of 3 (M = 2.67, SD = 1.68) and maintained this level (M = 

2.67, SD = 1.68).  Repeated measures Analysis of Variance showed a significant 
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main effect of differences within subjects over time (F(1,28) = 53.28, p < 0.001, 

partial eta squared = 0.66) but not for between group differences (F(1,28) = 0.59, 

p = 0.45, partial eta squared = 0.02).  There was a significant group X time 

interaction effect in the expected direction (F(1, 28) = 53.28, p < 0.001, partial eta 

squared = 0.66).  Contrast analysis of marginal means and the interaction graph 

show the marginal mean of the treatment group using relaxation very infrequently 

and then crossing to report much more frequent relaxation post-test; relaxation 

rates were maintained over time for the control group.  Change scores were 

computed and a two-tailed t-test confirmed that participants in the experimental 

condition (M = -1.87, SD = 0.74) increased the frequency of coping with 

relaxation more significantly than individuals in the control condition (M = 0.00, 

SD = 0.65; t(28) = -7.30, p < 0.001). 

MPI Support.  Older adults in the experimental condition reported similar 

levels of overall support from baseline (M = 2.29, SD = 1.76) to post-test (M = 

2.60, SD = 1.11), as did those in the control condition (M = 3.05, SD = 1.22; M = 

2.98, SD = 1.29, respectively).  These differences were tested using repeated 

measures Analysis of Variance.  There was a non-significant main effect of time 

(F(1,28) = .98, p = 0.33, partial eta squared = 0.03); for group (F(1,28) = 1.37, p = 

0.25, partial eta squared = 0.05); and a non-significant group X time interaction 

(F(1, 28) = 2.34, p = 0.14, partial eta squared = 0.08).  Change scores were 

computed and a two-tailed t-test confirmed that participants in the experimental 

condition (M = -0.31, SD = 0.81) did not significantly differ in their reports of 
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support from a significant other compared to individuals in the control condition 

(M = 0.07, SD = 0.51; t(28) = -1.53, p = 0.14). 

When the supportive relationship was looked at more specifically through 

three different subscales on the MPI (negative responses, solicitous responses, 

and distracting responses) a similar pattern of non-significance, with small effect 

sizes, was found.  The only exception was in the negative responses subscale; 

for this subscale the group X time interaction was significant (F(1,28) = 8.58, p = 

0.007, partial eta squared = 0.23).  The marginal mean for the experimental 

group decreased more over time than the marginal means for the control.  There 

was also a significant main effect of time (F(1,28) = 12.64, p = 0.001, partial eta 

squared =.31).   

Health Promoting Activity & Engagement 

Geriatric Pain Measure (GPM) Disengagement Subscale.  In a measure of 

disengagement from professional and personal activities due to chronic pain, 

older adults in the experimental condition reported higher levels at baseline (M = 

17.67, SD = 3.72) than at post-test (M =10.67, SD =4.58).  Those individuals in 

the control condition also reported initially high levels of disengagement, but their 

change from baseline (M = 17.00, SD = 3.68) to post-test (M = 15.67, SD = 4.95) 

was smaller.  A repeated measures Analysis of Variance demonstrated a 

significant main effect of time (F(1,28) = 55.38, p < 0.001, partial eta squared = 

0.66; but not for between group main effects (F(1,28) = 2.22, p = 0.15, partial eta 

squared = .07).  There was a significant group X time interaction effect in the 

expected direction (F(1, 28) = 25.61, p < 0.001, partial eta squared = .48).  
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Contrast analysis of marginal means and the interaction graph show the marginal 

mean of the treatment group slightly higher than the control at baseline and then 

crossing to a lower marginal mean post-test, while the control group decreases 

but significantly.  Change scores were computed and a two-tailed t-test 

confirmed that participants in the experimental condition (M = 7.00, SD = 3.68) 

decreased their levels disengagement due to pain more significantly than 

individuals in the control condition (M = 1.33, SD = 2.29; t(28) = 5.06, p < 0.001). 

GPM Ambulation.  Older adults in the experimental condition reported an 

decrease in pain with ambulation over time from an average score of 19 at 

baseline (M = 19.33, SD = 7.29) to 11 at post-test (M = 11.33, SD = 7.43), 

individuals in the control condition didn’t show such a decrease (M = 19.33, SD = 

7.04; M = 19.00, SD = 7.12; baseline and post-test respectively).  A repeated 

measure Analysis of Variance demonstrated a significant within subject main 

effect of time (F(1,28) = 31.48 p < 0.001, partial eta squared = 0.53, but not for 

between group differences (F(1,28) = 2.30, p = 0.14, partial eta squared = 0.08).  

There was a significant group X time interaction effect in the expected direction 

(F(1, 28) = 26.64, p < 0.001, partial eta squared = 0.49).  Contrast analysis of 

marginal means and the interaction graph show the marginal mean of the 

treatment group and the control group being the same at baseline and the control 

group decreasing slightly while the experimental group decreased significantly 

more. Change scores were computed and a two-tailed t-test confirmed that 

participants in the experimental condition (M = 8.00, SD = 5.28) decreased their 
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levels of pain related affective distress more significantly than individuals in the 

control condition (M = 0.33, SD = 2.29; t(28) = 5.16, p < 0.001). 

Medication Use.  All participants reported the number of days per week 

that they consumed over the counter and prescription pain medications.  At 

baseline the experimental condition consumed over the counter pain medication 

an average of 6.5 days per week (M = 6.47, SD = 0.92) and this was reduced to 

an average of 3 days per week at post-test (M = 2.93, SD = 0.80).  Older adults 

in the control condition consumed over the counter medication an average of 5 

days per week at baseline (M = 5.13, SD = 2.07) and maintained this 5 days a 

week average at post-test (M = 4.87, SD = 2.33).  A repeated measures Analysis 

of Variance showed a significant within subject main effect of time (F(1,28) = 

146.73, p < 0.001, partial eta squared = 0.84), but not for between group 

differences (F(1,28) = 0.26, p = 0.62, partial eta squared < 0.001). There was a 

significant group X time interaction effect in the expected direction (F(1,28) = 

108.43, p < 0.001, partial eta squared = 0.80).  Contrast analysis of marginal 

means and the interaction graph show the mean of the experimental group 

starting higher and then crossing to a lower rate than the control group at post-

test. Change scores were computed and a two-tailed t-test confirmed that 

participants in the experimental condition (M = 3.53, SD = 0.99) decreased the 

days per week they consumed an over-the-counter pain medication more 

significantly than individuals in the control condition (M = 0.27, SD = 0.70; t(28) = 

10.41, p < 0.001). 
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Older adults in the experimental condition consumed prescription pain 

medication an average of 5 days per week at baseline (M = 4.87, SD = 2.03) and 

reduced this to an average of 2 days per week at post-test (M = 1.87, SD = 1.51).  

There was little change to the 3 days per week average for individuals in the 

control condition from baseline (M = 3.40, SD = 3.04) to post-test (M = 3.47, SD 

= 2.88).  A repeated measures Analysis of Variance demonstrated similar results 

to over the counter medication use, there was a significant main effect of time 

(F(1,28) = 30.66, p < 0.001, partial eta squared = 0.52), and a non-significant 

main effect for group (F(1,28) = 0.01, p = 0.94, partial eta squared < 0.001).  

There was also a group X time interaction in the expected direction (F(1,28) = 

33.51, p < 0.001, partial eta squared = 0.55).  Contrast analysis of the marginal 

means and interaction graph tells us that the mean for the experimental group 

decreased to cross below the control group post-test score, the control group had 

increased their rate of use across the same time.  Change scores were 

computed and a two-tailed t-test confirmed that participants in the experimental 

condition (M = 3.00, SD = 0.99) decreased the days per week they consumed an 

over-the-counter pain medication more significantly than individuals in the control 

condition (M = -0.07, SD = 0.80; t(28) = 5.79, p < 0.001). 

Hypothesis 3: At post-test, participants in the www.treatyourpain.com 

experimental condition would demonstrate high levels of treatment satisfaction as 

evidenced by higher scores on the Client Satisfaction Questionnaire than 

participants in the control condition. Participants in the experimental condition 

http://www.treatyourpain.com/
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would report high levels of mastery of material and acceptability of the treatment 

modules throughout the intervention. 

 Treatment Satisfaction 

 In an effort to assess how well participants in the experimental condition 

were adhering to the content of each module, at the conclusion of every module 

they were asked three questions with correct/incorrect clickable response options 

and this information was retained as a total correct (total score out of 3) to 

provide information on how well participants mastered the material.  Following 

the brief competency assessment, data was gathered about the acceptability of 

each module (how engaging, effective, and acceptable the overall module was 

on a scale of 1-poor, 2-fair, 3-good, 4-excellent). The data from each intervention 

module is summarized in Table 1.   

Table 1. Module Competency and Acceptability Ratings 
 

Module Item Score/Response Frequency (n) Percent (%) 

1. Starting new 
treatment 

Competency 
(total correct 
out of 3) 

3 15 100 

 Engaging Good 5 33 
  Excellent 10 67 

 Effective Fair 2 13 
  Good 8 56 
  Excellent 5 33 

 Acceptable Good 11 73 
  Excellent 4 27 

2. Education Competency 2 2 13 
  3 13 87 

 Engaging Good 4 27 
  Excellent 11 73 

 Effective Fair 1 7 
  Good 11 73 
  Excellent 3 20 

 Acceptable Good 8 53 



 

 

84 

  Excellent 7 47 

3.Control/Skills Competency 3 15 100 

 Engaging Excellent 15 100 

 Effective Good 4 27 
  Excellent 11 73 

 Acceptable Good 5 33 
  Excellent 10 67 

4. Emotions Competency 2 3 20 
  3 12 80 

 Engaging Fair 2 13 
  Good 5 33 
  Excellent 8 53 

 Effective Fair 2 13 
  Good 12 80 
  Excellent 1 4 

 Acceptable Good 12 80 
  Excellent 3 20 

5. Functioning Competency 3 15 100 

 Engaging Good 5 33 
  Excellent 10 67 

 Effective Fair 1 7 
  Good 3 20 
  Excellent 11 73 

 Acceptable Good 9 60 
  Excellent 6 40 

6. Building 
Community 

Competency 2 3 20 

  3 12 80 

 Engaging Fair 4 27 
  Good 10 67 
  Excellent 1 7 

 Effective Fair 1 7 
  Good 13 87 
  Excellent 1 7 

 Acceptable Good 13 87 
  Excellent 2 13 

 

 Only 8 individuals received less than 100% on any of the 18 competency 

assessments.  Similarly, there was a high frequency of “good” and “excellent” 

responses to the different modules as engaging, effective, and acceptable.  In 

order to ascertain potential areas of website improvement it is particularly 
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important to note that 2 users reported the effectiveness of the “starting new 

treatment” module as “fair”; 1 user rated the effectiveness of the education 

module as “fair”; 2 participants rated the engagingness of the emotions module 

as “fair” and the effectiveness of the emotional pain and suffering module as 

“fair”; 1 participant rated the effectiveness of the improving your functioning 

module as “fair”; and 4 participants rated the level of engaging-ness of the 

building your community module as “fair” and 1 participants rated the 

effectiveness of that module as “fair.”  This suggests that future improvements 

should target improving the effectiveness of the delivery of material; this will be 

addressed in the discussion below. 

Treatment satisfaction and acceptability was further assessed amongst 

both conditions with the Client Satisfaction Questionnaire (CSQ-8).  A series of 

two-tailed t-tests were conducted on the eight different items, each of which 

assessed different aspects of client satisfaction and intervention acceptability at 

post-test. The experimental group reported significantly higher levels of 

satisfaction than the control group on each question of the Coping Strategies 

Questionnaire; see Table 2. Comparisons of the percentages of responses 

between the experimental group and control showed important differences in the 

acceptability and satisfaction of the interventions.  As shown in Table 3, higher 

percentages of individuals in the experimental condition versus the control 

condition liked the service they received, got what they wanted, had their needs 

met, would recommend the service to others, got enough help, were able to deal 
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more effectively with their problems, were generally very satisfied, and would 

return to the service. 

Table 2. Satisfaction Data for Treatment and Control Group Participants by 
Questionnaire Item 

 Treatment Group Control Group T-test 

Item M SD n M SD n df t 

CSQ1 3.60 .507 15 2.60 .507 15 28 5.401* 
CSQ2 1.60 .507 15 3.20 .676 15 28 -7.332* 
CSQ3 3.13 .352 15 1.87 .352 15 28 9.859* 
CSQ4 1.27 .458 15 2.60 .737 15 28 -5.953* 
CSQ5 1.87 .743 15 3.27 .704 15 28 -5.298* 
CSQ6 3.87 .352 15 2.73 .458 15 28 7.603* 
CSQ7 3.67 .488 15 1.93 .458 15 28 10.034* 
CSQ8 1.27 .458 15 3.13 .516 15 28 -

10.477* 

*p < .001, all items are detailed in Table 3. 

Table 3. Client Satisfaction Questionnaire Item Analysis 
 

Client Satisfaction 
Questionnaire 

Response 
Description 

Response 
Description 

Response 
Description 

Response 
Description 

Item Description Tx%* Cx%* Tx % Cx 
% 

Tx % Cx 
% 

Tx % Cx 
% 

1. How would you rate 
the quality of service 
you received? 

Excellent Good Fair Poor 

 60 - 40 60 - 40 - - 

2. Did you get the 
kind of services you 
wanted? 

No, definitely 
not 

No, not 
really 

Yes, 
generally 

Yes, 
definitely 

 - 33 - 53 60 13 40 - 

3. To what extent has 
our program met your 
needs? 

Almost all of 
my needs 
have been 
met 

Most of my 
needs have 
been met 

Only a few 
of my needs 
have been 
met 

None of my 
needs have 
been met 

 13  87   87  13 

4. If a friend were in 
need of similar help, 
would you 
recommend our 
program to him or 
her? 

No, definitely 
not 

No, not 
really 

Yes, 
generally 

Yes, 
definitely 
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 - 13 - 33 26 53 73 - 

5. How satisfied are 
you with the amount 
of help you received? 

Quite 
dissatisfied 

Indifferent of 
mostly 
dissatisfied 

Mostly 
satisfied 

Very 
satisfied 

 7 40 - 47 67 13 27 - 

6.  Have the services 
you received helped 
you to deal more 
effectively with your 
problems? 

Yes, they 
helped a 
great deal 

Yes, they 
helped 
somewhat 

No, they 
really didn’t 
help 

No, they 
seemed to 
make things 
worse 

 87 - 13 73 - 27 - - 

7. In an overall, 
general sense how 
satisfied are you with 
the service you 
received? 

Very 
satisfied 

Mostly 
satisfied 

Indifferent 
or 
moderately 
dissatisfied 

Quite 
dissatisfied 

 67 - 33 7 - 80 - 13 

8. If you were to seek 
help again, would you 
come back to our 
program? 

No, definitely No, I don’t 
think so 

Yes, I think 
so 

Yes, 
definitely 

 - 20 - 73 27 7 73 - 

*Tx%: Percentage of individuals responding from experimental condition; Cx%: 
Percentage of individuals responding from control condition 
 

Additional Project Goals 

Effect Size, Power, and Sample Size 

The researcher consulted with the University of Nevada, Reno Statistical 

and Consulting Center to establish the most valid post-hoc power analysis that 

could be conducted on the efficacy variables to determine the sample size for 

future randomized controlled trials.  The effect sizes and power analyses were 

conducted on two primary outcome variables, pain intensity and general 

psychological wellbeing, in an effort to establish an appropriate sample size to 

detect clinically significant change on these two variables in future research.  

Looking at the partial eta squared from the Analysis of Variances conducted on 
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pain intensity and general psychological wellbeing; the interactions and main 

effect of time both had large effect sizes (based on the literature we consider 

anything greater than 0.14 large, Keppel, 1991).  The interaction of group by time 

for pain intensity accounted for 34% of the overall variance in the model, the 

within subject effect of time accounted for 61% of the variance within the model.   

The interaction of group by time for psychological well being accounted for 71% 

of the variance in the model, main effect of time 78%, and main effect of group 

30%, all considered large effect sizes. 

When a power analysis was conducted on the outcome variable pain 

intensity, it was found that any future randomized controlled trials (RCT) would 

require an N of 126 per group to have a power of 0.80. When a power analysis 

was conducted on general psychological wellbeing, it was found that any future 

RCT would need an N of 68 per group to achieve a power of 0.80.  Based on 

these two outcome measures, it is suggested that any future RCT include a 

minimum of 150 people, assuming some attrition would occur, in hopes of the 

study being conducted with sufficient power to detect clinically significant change. 

Cost-effectiveness Data  

The details of the development costs for the experimental condition, the 

cost of accessing the not-for-profit control condition, and the estimated equivalent 

cost for face-to-face services are detailed in Table 4.  The cost-offset effect, 

which is the mean costs of health care services among intervention patients 

minus the mean costs of those services among patients receiving similar 

quantities of face-to-face psychological care, would be $ 20,250 - $ 4,800 = 
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$15,450.  This is a cost savings ratio of over 4:1 for the web-based services, and 

this model would change substantially if the website had been provided to a 

larger number of individuals that would have increased the estimated face-to-

face costs.   

Table 4. Actual and Estimated Treatment Costs  

 

Intervention Type Description Cost 

Experimental condition 70 hours of MA time 
($20/hr) 

$ 1,400.00 

www.treatyourpain.com 4 hours of expert 
consulting ($150/hr) 

$    600.00 

 Website programming $ 2,000.00 
 Advertising $    800.00 
 Total for 15 people: $ 4,800.00 
 Average per person: $    320.00 

Control condition Existing not-for-profit 
service 

$       0.00 

Face-to-face services 9 hours of psychological 
services at national 
average of $150.00 per 
hour 

$ 1,350.00 

 Total for 15 people: $20,250.00 

 

Incremental cost-effectiveness ratio (ICER) is the measure primarily used to 

compare the “value” of adding an additional treatment or service with a fixed cost 

(Strosahl, 2001).  Value is considered to be the increase in treatment efficacy 

relative to whatever treatment or service is currently being provided.  In 

calculating the ICER of a new treatment, the difference in costs is divided by the 

difference in effects for the existing and new treatments (Campbell & Torgerson, 

1999; Drummond, 1980).   When the cost of adding the new treatment/service is 

outweighed by its ability to improve care, then it is considered to have 

http://www.treatyourpain.com/
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incremental cost-effectiveness (Campbell & Torgerson, 1999; Drummond, 1980; 

Strosahl, 2001).  In this study we calculated ICERs for the experiemental 

condition versus the control condition, and estimated face-to-face individual 

psychological care versus our experimental condition.  Research has established 

that the pain severity subscale of the Multidimensional Pain Inventory is sensitive 

to change over time for interdisciplinary pain treatment programs (Wittink, Turk, 

Cark, Sukiennik, & Rogers, 2004); change that is well correlated with other 

established measures of pain, therefore this scale was used to determine the 

percent improvement that was used to calculate the ICERs.  Clinical 

improvement was conceptualized as the percentage of participants in each 

condition that demonstrated a MPI pain severity change score, baseline to post-

test, greater than the mean change (M = -4.22) found in a large multidisciplinary 

treatment study that explored the sensitivity to change of the MPI (Wittink, Turk, 

Cark, et al., 2004).  Based on this criterion, 73% (11 out of 15 participants) of the 

experimental group demonstrated improvement compared to 7% (1 out of 15 

participants) of the control condition. Because the criteria for improvement is 

based on the average change from the large multidisciplinary pain treatment 

study, and considering our need to be conservative when comparing potential 

incremental cost-effectiveness across hypothetical results it will be assumed that 

such face-to-face services would result in 100% improvement (Wittink, et al., 

2004).   The ICER of the www.treatyourpain.com compared to the not-for-profit 

National Pain Foundation’s web-based control would be $484.85; meaning that it 

would cost $485 to gain the additional reduction in pain severity for older adults 

http://www.treatyouuorpain.com/
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(from 7% to 73% effective).  The ICER for face-to-face care and the 

www.treatyourpain.com experimental condition is $3,814.81; meaning that it 

would cost $3,815 to gain the additional reduction in pain severity for older adults 

(from 73% to 100% effective).  The potential relevance of these savings for 

clinical decision making is explored further in the discussion section. 

Chapter 5 

Discussion 

Prospects  

 The development and evaluation of the www.treatyourpain.com 

intervention provided valuable information on attrition, hypothesized mechanisms 

of change, trends towards efficacy, and treatment acceptance.  Our preliminary 

results challenge and extend those obtained in studies that have established the 

acceptability of chronic pain treatment for older adults when delivered in the 

standard psychological or multidisciplinary setting (Sorkin, Rudy, Hanlon, Turk, & 

Stieg, 1990; Keefe, Caldwell, Williams, Gill, Mitchell, Robertson, et al., 1990; Fry 

& Wong, 1991; Keefe & Williams, 1990; Arena, Hightower, & Chang, 1988; 

Arena, Hannah, Bruno, & Meador, 1991; Middaugh, Kee, Peters, & Herman, 

1992; Middaugh, Woods, Kee, Harden, & Peters, 1991; Kerns, Turk, & Rudy, 

1985; Cutler, Fishbain, Steel-Rosomoff, & Rossomoff, 1994).  Our preliminary 

results also offer essential support and validity to those studies that have found 

efficacy for the Internet-based treatment for chronic pain (Buhrman, Faltenhag, 

Strom, & Andersson, 2004).  

http://www.treatyourpain.com/
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Limitations of the Evaluation of Trends 

 To better understand the impact of this treatment approach, trends toward 

efficacy were evaluated using a randomized feasibility trial design.  An overall 

trend towards efficacy was clearly observed across a number of different 

outcome variables, with many different outcome variables obtaining statistically 

significant changes with large effect sizes over time. However, a number of 

methodological limitations were also identified (e.g., inadequate statistical power, 

small sample size (n = 30 total), restricted demographics of online sample, poorly 

quantified assessment of treatment adherence for the experimental condition and 

none for the control condition, lack of documented self-monitoring and 

incorporation of specific behavioral skills, lack of documented use of worksheets 

and handouts, and short time frame (6-weeks)). Also, the reader is also reminded 

of the limiting nature of investigating only the psychological component within the 

multi-component biopsychosocial model of chronic pain.  We reiterate that all of 

the study findings must be considered in the context of and in perspective with 

the fluidity of the other unknown chronic pain factors, and that in this research 

study this context and perspective are not fully known.  Below, we examine each 

a priori hypothesis, summarize our findings, and identify relevant methodological 

factors.  Next, we propose possible solutions and ideas for future investigations. 

Hypothesis 1: Movement Towards Efficacy on Health Status Variables 

Pain Intensity, Pain Interference, Life Control, Affective Distress.  

It was hypothesized that participants in the www.treatyourpain.com 

experimental condition would demonstrate greater improvements in health status 

http://www.treatyourpain.com/
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over time than individuals in the control condition.  The preliminary results 

support that during the course of the intervention older adults participating in the 

experimental condition showed an improvement in health status when compared 

to those in the control condition. Statistically significant differences within change 

scores and interactions were found across reported pain intensity, pain related 

interference, affective distress, life control, and general psychological wellbeing.  

Furthermore, these significant differences had large effect sizes.  Given the short 

time frame (6 weeks) and numerous intractable physical conditions causing 

individuals chronic pain conditions it is positive to see such large effect change 

associated with participation in the intervention.  The literature identifies 

individuals pain profile based on their assessment by the Multidimensional Pain 

Inventory, this includes a dysfunctional pain profile (high pain severity, life 

interference, and affective distress, and lower levels of life control and activity), 

an adaptive coping pain profile pattern (the opposite of the dysfunctional pattern), 

and an interpersonally distressed profile (low levels of support from their 

environment; Turk, Okifuji, Sinclair, & Start, 1996; Turk & Rudy, 1990; Walter & 

Brannon, 1991).  This is significant in that the preliminary results from this study 

suggest that the experimental brief, low-cost Internet based treatment seems to 

be able to substantially impact individuals pattern of responding to their pain 

experience and shift individuals from a dysfunctional profile associated with high 

levels of pain-related fear, anxiety, avoidance, disability, and depression 

(Asmundson, Norton, & Allerdings, 1997; McCracken, Spertus, Janeck, Sinclair, 

& Wetzel, 1999) to a more adaptive pattern of responding to pain. Given the 



 

 

94 

consistent direction of the movement towards efficacy across these different 

health status variables it seems that the www.treatyourpain.com intervention was 

successful in providing skills and education in a delivery that allowed participants 

to access and incorporate the changes necessary to decrease pain intensity, 

while also reducing the negative emotional impact and psychological distress that 

is commonly a consequent to chronic pain (Asmundson, Norton, & Allerdings, 

1997; McCracken, Spertus, Janeck, et al., 1999).  An additional important 

individual difference amongst participants and their ability to demonstrate a shift 

in pain intensity arises from the source of an individual’s chronic pain. One 

individual in the control condition reported pain caused by cancer, the literature 

on cancer pain shows that sometimes pain intensity is not reduced by 

pharmacological interventions, therefore, it was not expected that individuals with 

such pain would demonstrate significant movement across this variable 

(Gauthier, Rodin, Zimmerman, Warr, Moore, Shepherd, & Gagliese, 2009).  

Consistent with this, but not differing from general response trends in the control 

condition her weekly pain average was 6/10 at baseline and 6/10 at post-test.  

Given the small sample size, this may have diminished the change reported 

within that group.  Future research may benefit from exploring the impact of pain 

cause or type on movement across outcome variables.    

 Consistent with extant literature as reviewed by Rudy, and colleagues 

(2002), this study found that participants receiving empirically supported 

cognitive behavioral pain management techniques were able to reduce their 

affective distress such as fear and depression.  Participants in the experimental 

http://www.treatyourpain.com/
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condition greatly increased their reported sense of life control; an interesting 

correlate and perhaps confound, comes from the literature on older adults and 

computer use which has reported that simply the act of using a computer 

increases an individuals sense of personal control, life satisfaction, 

empowerment, and self-efficacy (Wright, 2000; Karavidas, Lim, & Katsikas, 2005; 

Shapira, Barak, & Gal, 2006).  This finding reminds us of the multifactoral nature 

of conducting psychological research and highlights the potentially conflicting 

aspect of delivering treatment online: one cannot clearly attribute a shift on this 

health status variable to the treatment components alone; simply the act of 

spending time online, mastering the use of the computer and a new online 

service, may have skewed the positive results.  Additionally, because the control 

group reported lower levels of satisfaction with the acceptability of the control 

condition, this may have impacted their engagement with the other help-seeking 

activities and resulted in a diminished report of life control.  The literature has 

established that coping with chronic pain frequently results in a significant level of 

interference with an individual’s professional and personal activities (Blyth, 

March, Brnabic, & Cousins, 2004; Elliott, Smith, Penny, Smith, & Chambers, 

1999; McDermott, Toelle, Rowbotham, Schaefer, & Dukes, 2006; VonKorff & 

LeResche, 2005).  This study found that the cognitive and behavioral techniques 

taught and delivered in the experimental condition were able to significantly 

decrease the reported levels of pain related interference.  Such an effect is 

important because of the reciprocal nature of interference on functional status, a 
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key component of an older adults ability to maintain their independence (Lavsky-

Shulan, et al., 1985; Rogers & Gwinn, 2002;Scudds & Robertson, 1998).   

 General Psychological Wellbeing.  On a global measure of health that 

assessed general psychological wellbeing it was hypothesized that improved 

health status would be evidenced by higher ratings in a total score that 

represented an absence of distress across three life domains: 1) anxiety; 2) 

social dysfunction; and 3) loss of confidence, for older adults receiving the 

experimental condition (Goldberg & Williams, 1998).  The data supported this 

hypothesis.  Furthermore, these findings were consistent with the literature of 

chronic pain interventions that have found that psychological treatment improves 

quality of life and wellbeing (Fry & Wong, 1991; Miller & LeLievre, 1982; Pruder, 

1988).  Participants in the experimental condition reported higher levels of 

wellbeing at post-test than those in the control condition. The mean at post-test 

for the experimental condition was 11 on a scale of 12, reaching near the ceiling 

of response options.  Differences in wellbeing were statistically significant across 

time, between groups, and had a significant interaction effect.  Moreover, each of 

these differences was supported by a large effect size. 

Hypothesis 2: Skill Acquisition and Health Promoting Behaviors 

It was hypothesized that participants in the experimental condition would 

demonstrate greater improvement in use of coping skills, behavioral skills, and 

adoption of health promoting behaviors than those in the control condition.  The 

preliminary results provided support for the experimental condition demonstrating 

more improvement over time than the control condition.  Statistically significant 
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change scores and group by time interactions were found across all coping skills, 

behavioral skills, and all health promotion behaviors including increased activity, 

increased engagement, and a reduction in medication use.  Furthermore, these 

significant differences had large effect sizes.  The data support extant literature 

that has found instantiation of new coping skills and behavioral activation are 

correlated with reduced reports of pain severity (Buhrman, Faltenhag, Strom, & 

Andersson, 2004; Richardson, Ness, Doleys, Banos, Clanfrini, & Richards, 

2009).  Catastrophizing, whether conceptualized as either a coping strategy or a 

cognitive appraisal, is an empirically validated construct (Geisser, Robinson, 

Keefe, & Weiner, 1994; Hill, Niven, & Knussen, 1995).  Consistent with a large 

body of research, older adults receiving the cognitive behavioral experimental 

condition significantly reduced their level of catastrophic thinking compared to 

those in the control group (Geisser, et al., 1994; Hill, et al., 1995; Keefe, et al., 

1999). The data provided strong support for the experimental condition improving 

the frequency of adaptive coping skill implementation by participants compared 

to the control group.  The data supported that skill deficits were prominent in this 

older adult pain population at baseline and that eHealth interventions focused on 

skill building and education produce increased acquisition and use of skills to 

better cope with pain.  These findings suggest that during the 6-week intervention 

skill mastery was acquired, as the questionnaires assessed how frequently 

individuals were actually using the various cognitive and cognitive behavioral 

strategies.  These findings are consistent with the high rate of competency 

reported by experimental participants at the end of each specific module; these 
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will be discussed later in this section.  However, it is a limitation of this study that 

a more informative and sensitive measure of competency was not used.  

Therefore, future research is needed to determine which components of this 

intervention most significantly impacted individual's instantiation of the treatment 

components and should include a reliability check to see how adherent the 

individuals were in their knowledge and implementation of coping skills.    

Pain with ambulation is highly correlated with disengagement and poorer 

quality of life in existing studies of older adults functional activity (Ling, Xue, 

Simonsick, Tian, Bandeen-Roche, Fried, & Bathon, 2006; Sarkisian, Prohaska, 

Davis, & Weiner, 2007; Sliwinksi & Sisto, 2006; Takata, Ansai, Soh, Awano, 

Yoshitake, Kimura, Sonoki, et al., 2010).  Consistent with those findings and as 

hypothesized by these researchers, participation in the experimental condition 

resulted in a significant reduction in disengagement from personal and 

professional activities and a decrease in pain when ambulating. Older adults in 

the control condition did not demonstrate any diminished pain associated with 

ambulation, which may have resulted in the lack of increased engagement in 

functional activities.  In a review of 12 outcome studies using cognitive and 

behavioral interventions for chronic pain treatment in the elderly, it was found that 

the interventions were effective on self-reported pain experiences, but less so on 

symptoms of depression, physical functioning, and medication use (Lunde, 

Nordhus, & Pallesen, 2009).  This study offers a valuable contribution to 

empirical reviews such as that just mentioned, and the scientific community's 
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efforts to demonstrate the empirically validated nature of cognitive and behavioral 

treatment for chronic pain.  

The literature has shown that an important consequent of reduced 

medication use is increased up time, increased engagement, and an 

improvement in functional activity (Hanlon, Guay, & Ives, 2005). Older adults 

commonly receive pharmacological treatment for pain from their primary care 

physician (Cooner & Amorosi, 1997; AGS Panel on Chronic Pain in Older 

Persons, 1998; AGS Panel on Persistent Pain in Older Persons, 2002).  

However, while pharmacologic treatments may bring rapid relief to older adults 

living with pain, chronic consumption of pharmacological agents results in further 

health incursions (Fishman, & Teichera, 2003).  Consistent with the hypotheses 

of this study, and with findings from the literature (Kabela, Blanchard, 

Appelbaum, & Nicholson, 1989), older adults in the experimental condition 

reduced both the average number of days per week the consumed over-the-

counter and prescription pain medication at rates that were significantly different 

from individuals in the control condition.  The data gathered by this study did not 

evaluate the specific medications being used by participants, only that they were 

specifically consumed to treat their chronic pain.  Because the specific type of 

pharmacologic agent is unknown, a more subtle exploration of the impacts of 

reducing certain types of medications (e.g., narcotic, antidepressant, neuroleptic, 

etc) cannot be conducted.  This is a limitation of this study, future research would 

benefit from ensuring more specific knowledge about medication types be 

included in assessment and analysis.   
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Hypothesis 3: Treatment Acceptance 

 We hypothesized that participants in the www.treatyourpain.com condition 

would report higher levels of treatment acceptance than controls.  Data collected 

via the Client Satisfaction Questionnaire (CSQ) appear to support this 

hypothesis.  Comparisons of the percentages of responses between the 

experimental group and control showed important differences in the acceptability 

and satisfaction of the interventions.  As shown in Table 3, the majority of 

individuals in the experimental condition liked the service they received, got what 

they wanted, had their needs met, would recommend the service to others, got 

enough help, were able to deal more effectively with their problems, were 

generally very satisfied, and would return to the service.  Individuals in the control 

condition found it less satisfying, less helpful, had fewer of their needs met, 

wouldn’t recommend it as much, didn’t get enough help, didn’t get what they 

wanted, were indifferent about the service, and wouldn’t come back. Differences 

in acceptance ratings between groups were statistically significant.  Positive 

appraisals of the intervention were further substantiated with a zero attrition rate.  

However, it is important to note that CSQ ratings were gathered from a 

reasonably small and select group of highly motivated, moderately to highly 

educated, and moderate to high socioeconomic status participants.  This niche 

demographic is referred to in the literature as the “wired seniors” (Czaja, 

Charness, Fisk, et al., 2006).  Strategies for expanding the experimental sample 

demographics are discussed in the future research section below. 

http://www.treatyourpain.com/
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 At the conclusion of each module, participants in the experimental 

condition also provided feedback about how effective, engaging, and acceptable 

they rated each module.  Based on the feedback from these questions, it 

appears that www.treatyoupain.com could be most improved by delivering 

information more effectively, and in regards to the “emotion” and “building your 

community” modules also making that material more engaging (information 

included in Table 3.).  This information is very helpful for future research.  While 

the data gathered regarding mastery of the material from each module is 

somewhat bereft, an overall score of how many of three review questions at the 

end of each module participants responded correctly to was provided as a brief 

measure of adherence/competency.  Generally, participants were able to 

correctly respond to these review questions with 100% accuracy.  There were 

eight individuals who responded incorrectly to one question throughout the entire 

intervention.  While the content of these questions had face validity, and in no 

way were written to be challenging or deceptive, it is encouraging that individuals 

appeared to be retaining the information that they learned throughout the 

modules, which were at time lengthy and intensive.  These data are consistent 

and supports the reliability of participant responses to the Client Satisfaction 

Questionnaire.  These findings generally suggest that the website was easy 

enough to use and learn in order to be impactful.  Strategies and possible 

modifications to www.treatyourpain.com that could address these shortcomings 

will be discussed in the future research section below. 

http://www.treatyoupain.com/
http://www.treatyourpain.com/
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Additional Project Goals 

Effect Size, Power, and Sample Size 

 An additional goal of this small sample feasibility pilot study was to 

determine the likely effect size of this new treatment and use this information to 

determine sample sizes needed for an RCT.  Based on standards for 

psychological and health sciences research (Keppel, 1991), across the outcome 

health status variables the effect sizes associated with significant group by time 

interaction for pain intensity, pain related interference, pain related affective 

distress, pain related level of life control, and general psychological wellbeing, 

were all large. While the effect sizes were all high for significant findings, a post-

hoc power analysis on key outcome variables established that any future 

randomized control trial should have a number per group of an estimated 150 per 

cell to achieve a power of .80, as recommended by the field of psychological 

research (Keppel, 1991; Tabachnik & Fidell, 2001).  Given the small number of 

30 participants for this study, the numerous significant preliminary results should 

be interpreted with some caution.  Future research should include sample sizes 

based on these recommendations. 

Cost-effectiveness Data  

 There are a number of important considerations when discussing these 

Incremental Cost-Effectivness Ratios (ICERs) that we will consider below: 1) are 

we comparing the right strategies/treatments; 2) is the effectiveness data valid 

and reliable; 3) is this effectiveness data representative of broader samples and 
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treatment settings; 4) is the cost data accurate; and 5) will this information 

improve clinical decision making/policy decision making? 

 The choices to look at the ICER of the www.treatyourpain.com 

experimental condition web-based control representing what older adults may 

access from reputable sources online seems to be a valid and useful comparison 

of the present intervention’s potential to offer clinically significant improvements 

for what is currently a reasonably low cost ($485) which could be substantially 

lower if the number of users increased.  The comparison between the 

experimental condition and the face-to-face multidisciplinary pain treatment 

program is somewhat more dubious.  It was provided to offer insight into the 

potentially significant cost-savings of offering advanced behavioral health 

solutions online; however, there may be many different intermediary treatment 

options between the two that have not been explored in these comparisons.  

Future research should include alternative treatments that may be of financial 

and clinical interest to clinicians, such as chronic pain groups, or face-to-face 

care supplemented with online support. 

 The effectiveness data was selected for the current study based on data 

available that was clinically relevant (changes in pain intensity ratings) as well as 

empirically established to be sensitive to change and reliable (Wittink, Turk, Cark, 

Sukiennik, & Rogers, 2004).  The use of the change score was derived from a 

large study that meets such criteria; however, the choice to use the percentage 

demonstrating a shift in pain intensity scores equal or above that was dictated by 

post-hoc availability of theoretically appropriate data.  While the comparisons 

http://www.treatyourpain.com/
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between the two conditions involved in this study meet guidelines for calculations 

of ICER; generally there is a measure of increase quality of life years (IQLY) 

used in both trials if an ICER is to be calculated between a treatment in one 

study and a treatment used in another study.  Given that we did not have access 

to the quality of life measure, using the established Multidimensional Pain 

Inventory with established change scores seemed the best alternative for this 

theoretical exploration of cost-effectiveness. 

 Given the demographics of the sample that participated in this research 

study are a somewhat unique group of “wired seniors” who are highly motivated, 

of moderate to high financial status, have moderate to high levels of education, 

and are competent to access and use technology it may be that the effectiveness 

of the experimental condition is being overestimated.  Future research should 

broaden the implementation of the www.treatyourpain.com intervention to a more 

widespread community sample using multiple site entry advertising (Reips, 

2000).  It is important that consideration of the ICERs reported in this study not 

be overly generalized to all older adults with chronic pain. 

 The measurement of the cost of service delivery was well known for the 

www.treatyourpain.com experimental condition and given that the control 

condition is a free-public access website it can be assumed to have $0 cost.  

However, this $0 price-tag is clearly misrepresented, there is development costs 

associated with this website that should be considered into future analyses.  

They were not considered in this analysis because of lack of access to costs and 

the cost to use this service for this intervention was in fact zero dollars.  

http://www.treatyourpain.com/
http://www.treatyourpain.com/
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Furthermore, the cost data for the experimental condition is negatively skewed 

because of the fact that it would decrease for every additional user.  Situations in 

which more utilization does not equal more money are unusual; such a decrease 

in cost would present an even more favorable ICER for the experimental 

www.treatyourpain.com service.  An additional concern in the present study is 

that the face-to-face treatment costs are modeled, not measured, in real practice.  

There is a wide array of psychological services to treat chronic pain and the cost 

for this analysis was simply the common national US average cost per hour; this 

fee could easily go up or down if the type of service was modeled differently 

(Strosahl, 2001).  Therefore, the ICER for the face-to-face care and the 

www.treatyourpain.com care could either increase or decrease based on 

inclusion of a different model of care. 

 The ICER conducted in this study finds clear and substantial trends 

suggesting that the www.treatyourpain.com experimental intervention is cost-

effective compared to the control condition and compared to the empirically 

supported face-to-face individual care.  However, given how responsive the ICER 

calculation is to the above-mentioned factors, how much these findings can be 

used in policy decision-making and personal clinical decision-making is unclear.  

Future research should work to reduce the variability and skew in the 

aforementioned factors thereby strengthening any additional trends toward 

effectiveness.  However, with all of these limitations in place, this study offers an 

innovative effort into beginning to calculate and document the cost-effectiveness 

of a low-cost empirically based chronic pain treatment.  Literature has 

http://www.treatyourpain.com/
http://www.treatyourpain.com/
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established chronic pain to be a health problem that has substantial impact on 

service utilization and frequently results in costly secondary mental and physical 

health problems (Strosahl, 2001).  Furthermore, cost-effectiveness researchers 

have highlighted the problematic reliance on costly procedures for pain 

management such as neurosurgery (Strosahl, 2001); this study offers an 

empirically supported alternative to such medical decisions, taking this initial 

ICER data into consideration should be a first step for further research. 

Future Research: Opportunities of Treatment Design and Implementation 

 Chronic pain in older adults is a significant public health problem (AGS 

Panel on Chronic Pain in Older Persons, 1998; Blyth, March, Brnabic, & Cousins, 

2004; Harkins, 2002; McDermott, Toelle, Rowbotham, Schaefer, & Dukes, 2006; 

Morlin, et al., 2008; Wan, Sengupta, Velkoff, & De Barros, 2005).  This study 

aimed to develop a treatment approach that could address the limitations of 

existing care, including high cost, limited access, and limited efficacy (Ardrey, 

Herr, Titler, Sorofman, & Schmitt, 2003; Robinson, 2007; Landi, Onder, Cesari, et 

al., 2001; Wan, et al., 2005 ; Won, Lapane, Gambassi, et al., 1999; Sengstaken 

& King, 1993).  The preliminary analysis of the web-based stand-alone treatment 

approach, www.treatyourpain.com, appears to be a promising tool that may offer 

a low-professional-involvement website to reduce the economic and 

psychosocial burden of the rising chronic pain epidemic.  This feasibility trial 

suggests that this eHealth intervention may provide an effective tool for assisting 

older adults to reduce the pain and burden associated with self-management of 

chronic pain.  Given the scope of the current epidemic, such a cost-effective 

http://www.treatyourpain.com/
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approach may offer substantial promise for future care.  Below, we discuss some 

relevant modifications to the current web-based program based on the lessons 

learned from this pilot study and present some ideas for expansion and 

implementation of this tool into a stepped-care approach to chronic pain 

treatment.   

 In the current study, the initial response rate using single-site advertising 

was high enough to easily obtain our pre-determined sample size.  The most 

significant point of attrition was following potential participant’s first access of the 

information home page for the study.  This page listed the inclusion criteria and 

required users to click on a button requesting more information.  We did not 

gather data from these individuals; therefore, we can only explore hypothetical 

explanations as a means of reducing attrition for future research.  Not having 

data collected from the “drop outs” or non-continuing users is a limitation of the 

study; as research has established (Fife-Schaw, 1995) any systematic 

differences amongst those potential participants remains unquantified and 

therefore the potential impact of those differences on the preliminary results of 

this study are also unknown.  There is a good chance that individuals came to 

the website after viewing advertisement and simply did not meet inclusion criteria 

(such as pain duration or age).  In this case, while unfortunate that such a large 

percentage of initially interested individuals declined to participate, it may have 

been a concise version of the frequent process of initial self-selection due to 

inclusion criteria seen in much psychological research.  Furthermore, this initial 

and steep attrition curve may have resulted in a rapid leaning down of the sample 
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to include only the “hardcore users” who were most likely to remain and complete 

the study requirements (Eysenbach, 2005).  Literature exploring the restrictions 

and parameters of conducting online research conclude that while self-selection 

bias is problematic because it restricts the target population, given the required 

voluntary nature of psychological research, there is little that can be done to 

eliminate the bias itself (Reips, 2000).  Instead, Reips (2000) recommends that 

researchers use multiple site entries (advertise across a variety of different online 

communities/resources) to ensure they are sampling from the broadest possible 

online and target populations; this research study would have been strengthened 

by abiding by such a research guideline.  Future studies should ensure that their 

sample is as broad as possible, and the impact of and potential self-selection 

bias minimized, by advertising and recruiting from multiple online sites.   

Other improvements to the website homepage could be made that may 

improve the chance of reducing such attrition.  These include ensuring that the 

homepage is more user friendly, incorporating only the minimum information 

necessary to meet ethical guidelines and displaying that information in a way that 

motivates and excites potential users, encouraging them to agree to participate.  

Based on restrictions from this studies Office of Human Research Protection, the 

information could be considered both verbose and uninspiring to potential users.  

Successful Internet treatment programs often incorporate a site preview; notable 

examples include www.theacpa.org and www.pain.com.  The American Chronic 

pain Association (www.theacpa.org) provides a multimedia flash video 

presentation highlighting website characteristics on their homepage.  The online 

http://www.theacpa.org/
http://www.theacpa.org/
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resource www.pain.com, which serves both health consumers and professionals, 

includes an overview of content topics, flash video overview of new and 

upcoming services and events.  While offering such a preview poses a risk for 

contamination of active treatment components across user groups, future studies 

may benefit from offering testimonials about the treatment in a creative way that 

minimizes this risk. 

 Another hypothesized explanation for the high attrition pre-consent is that 

individuals searching for information about chronic pain treatment in older adults 

were not the older adults themselves.  It could be easily assumed that a younger 

family member or significant other was the one looking for recommendations or 

services on how to assist their older family member or friend suffering from pain.  

Of course, these individuals would not have met inclusion criteria to continue with 

the website.  Again, the unknown quality of the discontinued user is a limitation of 

this study.  If this scenario is correct, and the rates of such support persons 

searching are quite high, then it may of potential future value to develop a site 

targeted to caregiving/support for chronic pain in older adults.   

 It is also possible that users met inclusion criteria but were dissuaded from 

continuing due to the burden of completing baseline and post-test 

questionnaires, as well as the potential to be randomized into the control 

condition.  While efforts were made to minimize burden through selecting short 

and easy to complete questionnaires, future study may work to further reduce the 

time required.  If potential users evaluated the control condition as less desirable, 

and this contributed to attrition, future studies could describe the control condition 

http://www.pain.com/
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in a way that left potential users believing that getting randomized to either of the 

two conditions would offer benefits and valuable services.  Given that preliminary 

results of this study established the experimental condition to have improved 

outcomes more significantly than the website control condition; future studies 

may benefit from allowing the participants in the control condition to engage in 

the experimental condition after being in a wait-list group for six-weeks.  

 Given how well participants in the experimental condition improved their 

coping ability, functional status, and decreased their reported pain severity 

against individuals accessing the control website; future research is needed to 

compare this intervention to a stronger control.  While it is common in eHealth 

literature to evaluate an innovative Internet intervention against a non-tailored 

information only control (Wanner, Martin-Diener, Braun-Fahrlander, Bauer, & 

Martin, 2009), looking forward to the goals of future research, or additional cost-

effectiveness studies, it may be productive to compare this experimental 

condition to an empirically supported face-to-face multidisciplinary control 

condition.  This more rigorous study would better evaluate the preliminary 

efficacy established by this study.  Control condition participants were given the 

instructions “For the duration of the study you will be asked to review the 

materials included in this website. Please take your time and use these 

resources as recommended by the website. You may continue to access these 

resources by logging in and logging out at www.treatyourpain.com. We hope you 

find the information useful. At the conclusion of the study you will be asked to fill 

out post-study questionnaires. Thank you!”  However, given the lack of ability to 

http://www.treatyourpain.com/
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track user time within that website, no data beyond the fact that they logged in to 

the control website could be gathered.  While individuals reported overall lower 

levels of acceptability and satisfaction with the control condition website, they did 

continue to sign in and access that website at least once a week.  Such 

adherence is a sign that the information was beneficial to them in some way or 

another; the fact that we cannot clearly state why is a weakness of the design of 

the present study.  Data established that individuals in the control condition 

accessed the material infrequently (rarely more often than once a week).  

Furthermore, the control condition participants commonly did not log in to the 

website until the day of receiving the administrators email prompt.  While this 

prompt also spurred the majority of experimental participants to access that 

website, this would often result in a number of sequential days of logging in.  

Clearly, the lack of oversight and control researchers had over participant use of 

the control website was a limitation of the current study and should be addressed 

in any future research efforts. 

 Literature differs on whether additional contact, such as that of the weekly 

reminder emails, offers additive benefit to the treatment.  Some research 

suggests that additional contact increases comprehensive use of web-services 

as well as encourages retention and increased competency through feedback 

and support (Goritz, & Stieger, 2009; Woodall, Buller, Saba, Zimmerman, 

Waters, Hines, Cutter, & Starling, 2007).  However, another study found that the 

addition of phone contact to an online treatment service offered little to no benefit 

(Andersson, Lundstrom, & Strom, 2003).  The present study had very minimal 
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email contact with users; this was partly through empirical interest in a minimal 

contact study design and party due to practical programming and Institutional 

Review Board restrictions.  It is certainly thought to be an area that could 

enhance future interventions, and would be expected to improve adherence, 

increase motivation, and add a valuable dimension to any web-based service.  

However, the fact that participants in this study demonstrated such movement 

towards efficacy as well as 100% retention suggests, somewhat in difference to 

established literature (Nijland, van Gemert-Pijnen, Boer, Steehouder, & Seydel, 

2008; Woodall, Buller, Saba, et al., 2007), that such services can be impactful 

with a minimal contact low support design. 

 Future directions should consider how this minimal contact intervention 

might be used within a stepped care model of health care delivery.  Given the 

treatment burden placed on physicians within primary care service to treat the 

majority of older adults coping with chronic pain (Cooner & Amorosi, 1997), and 

that what is frequently provided in that treatment setting are pharmacological 

intervention which may incur further health problems (Fishman & Teichera, 

2003), offering a service such of this intervention from that setting might offer a 

valuable step to primary care.  Given the low-cost and ease of use, this 

intervention could also be used to provide initial basic treatment to older adults.  

If being monitored by their primary care physician for progress, it would be 

efficient to then step up the care, to a more costly face-to-face service, for those 

individuals not responding to the treatment.  It is an interesting consideration and 
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offers insight into the numerous, flexible ways that such an eHealth service can 

offer widespread mental and physical health benefits.  

 The data suggested that the weakest areas of the web-based intervention 

were in the effectiveness of module delivery, and for the “community” module 

how engaging the material was.  These two issues should be addressed in future 

research by making some modifications to the content, design, layout, and 

programming of the web-based service.  Given site-review by an expert in the 

psychological treatment of chronic pain was conducted prior to launching this 

intervention, it was known a priori that the content of the website was appropriate 

and useful.  However, the researchers were bound by financial and resource 

restriction in their ability to use the most cutting edge web-based design features; 

some of which may have allowed the material to be delivered more effectively.  

These could include the use of streaming video and flash based technologies to 

have more information delivered verbally or visually and result in a product that is 

overall less reliant on written content.  While the current study developed 

numerous quality handouts/worksheets that were recommended for download.  

These sheets may never have been printed, nor completed, potentially reducing 

the effectiveness of the overall module.  If participants did not use the 

handouts/worksheets in conjunction with going through the website, this would 

have diminished their ability to incorporate the information due to potential lack of 

relevance, generalizability, and lack of skill building through repetition and 

rehearsal.   
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 Use of innovative novel web-design tools may have also made the 

modules more engaging.  Indeed, the “building your community” module that one 

participant gave a “fair” engaging rating to did not incorporate any video links, 

audio tools, nor very many images.  Consequently, the module may have felt 

static in a way that left the participant somewhat bored or disengaged.  An 

additional factor in how the modules were designed was based on how the layout 

was restricted by programming specifications.  If additional financial resources 

could be allocated to programming time, future web-based treatment 

development could enhance both the structure and depth of the site. 

 This study confirmed many of the hypothesized direct benefits to 

participants, as well as the potential benefits to science, society, and the larger 

class of older adults living with chronic pain.  Preliminary results of this study 

suggest that the benefits of the experimental condition seem to outweigh those of 

the control.  This study extends the literature suggesting that empirically 

supported cognitive behavioral pain reduction and management techniques 

increase pain related coping and overall functioning in older adults (Rudy, 

Hanlon, & Markham, 2002). 

In consideration of the benefits to science, the preliminary results of the 

current study suggest that www.treatyourpain.com offers an easily accessible 

and lower-cost empirically supported intervention.  This research offers important 

confirmation that such treatment can be effectively delivered over the Internet.  

When considering the benefit to the larger class of older adults and those that 

care and support them, the initial findings of this study suggest that this low-cost 

http://www.treatyourpain.com/
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and empirically supported alternative to face-to-face care is acceptable, 

engaging, and effective.  Participant care and psychological wellbeing was of 

paramount concern to the researchers.  Therefore it is of additional importance 

that there were no problems with delivering the treatment over the Internet, no 

participants were put at risk, and no ethical violations occurred.  Such a 

successful delivery of Internet based treatment encourages these and other 

researchers to continue to expand and enhance the delivery of empirically 

supported cognitive behavioral techniques online. 

This study adds evidence that an Internet-based chronic pain treatment 

program tailored specifically to the needs of older adults is both plausible and 

accessible as a first line of treatment for individuals interested and highly 

motivated to access such services online.  Future research is needed to establish 

how well such a service performs with individuals more financially restricted or 

who are known to have barriers to accessing the Internet or other 

multidisciplinary care. 
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Appendix A: Example of Secure Data Collection Screens 
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Appendix B: Examples of Each Treatment Module Screens 
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Appendix C: Examples of Administrative Screens 
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Appendix D: Email Contact 
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Appendix E: Examples of PDF Handouts 
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