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ABSTRACT 

CHI-HSUAN ASPHODEL YANG 

AN INTERVENTION TO PROMOTE QUALITY OF LIFE IN OLDER ADULTS 
EXPERIENCING CHRONIC NONMALIGNANT PAIN 

MAY2006 

Chronic nonmalignant pain (CNP) is a major problem among older 

adults, emphasizing the need for nurses and other health care professionals to 

work together in helping the individual to manage it. The major purpose of this 

study was to develop and test a nurse-guided pain management (NGPM) program 

that combines the practice of tai chi chuan with cognitive-behavioral therapy, 

presenting one possible solution to the management of CNP in older adults. A 

one-group, pretest-posttest repeated measures design was used with participants 

serving as their own controls to pilot testing the intervention and determine the 

effects on five specific outcomes (i.e., physical health, mental health, chronic pain 

intensity, chronic pain experience, and chronic pain self-efficacy) of older adults 

with CNP. Specific study aims were to determine (a) the observed rate of change 

(slope) from initiation of the NGPM program to three months post-completion for 

each participant's outcomes, (b) the predictors of the change slopes, and ( c) 

whether the NGPM program reduces the average level of pain perceived by the 

individual, improves chronic pain self-efficacy, improves the experience of living 

with CNP, and improves the overall quality of life (QOL ). Measures were 
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obtained pre-intervention, immediate post-intervention and 3 months post

intervention. Twenty-five older adults, who met the inclusion criteria, were 

recruited form a local senior center and an independent living retirement 

community; 16 completed the study. Individuals' change slopes indicated that 

individual variability existed among participants' responses to the intervention, 

with change trajectories demonstrating nonlinear trends. The results of backward

deletion regression analyses revealed 1-, 2-, and 3-predictor models that 

significantly predicted change slopes of mental health, chronic pain intensity, and 

chronic pain experience, respectively. Both MANOVA and MANCOVA analyses 

suggested that older adults with chronic musculoskeletal pain who participated in 

the NGPM program showed significant improvements. Use of the Friedman's test 

showed similar results. The study findings provide preliminary evidence 

suggesting the benefits of a 12-week NGPM Program for older adults who 

experience chronic pain. Clinicians should attend to the individuals' differing 

responses while providing self-management group interventions for chronic pain 

is clear. 
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CHAPTER I 

INTRODUCTION 

The elderly represents the fastest growing segment of the population around the 

world. The World Health Organization (WHO) estimated there would be 1200 million 

people over the age of 60 in 2025 (WHO, 2002). The growing number of elderly in both 

Western and Eastern societies has increased the concern about the promotion and 

maintenance of health and the prevention of illness. Chronic nonmalignant pain (CNP) is 

a common and disabling problem for older adults, associated with such conditions as 

osteoarthritis, osteoporosis, bursitis, and diabetes (American Geriatrics Society [AGS], 

2002; Harstall & Ospina, 2003). 

Recent epidemiological studies conducted in the United States and abroad 

estimated that approximately 40 to 60% of older adults live with some form of chronic 

pain (American Pain Society, 1999; Blyth et al., 2001; Catala et al., 2002; P. D. Hart 

Research Association [PDHRA], 2003; Moulin, Clark, Speechley & Morley-Forster, 

2002). A nationwide survey "America Speaks: Pain in America" (PDHRA, 2003) 

indicated that 57% of older adults experienced chronic pain daily in the previous year, 

and 67% of these older adults had pain that lasted more than a year. Studies estimated 

that 25% to 50% of community-dwelling older people experience daily nonmalignant 

pain (AGS, 1998). 
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Chronic nonmalignant pain experienced by the older adults is a multidimensional 

stressor influencing every aspect of life and taking a high toll on their lives; it leads to 

compromised overall quality of life (AGS, 1998; Carson & Mitchell, 1998; Gerstle, All, 

& Wallace, 2001), causes physical, emotional, cognitive and social incapacity and 

increases health care utilization (AGS, 1998; Carson & Mitchell; Gerstle, All & Wallace; 

Hitchcock, Ferrell & McCaffery, 1994; McHugh & Thomas, 2001). Increases in the use 

of health services caused by CNP results in escalating healthcare costs, an estimated $100 

million annual expense to the national economy (Cousins, Brennan, & Carr, 2004). 

Statement of the Problem 

Chronic pain and its complications defy common understanding of disease and 

baffle clinicians and patients alike. The prevalence of conditions associated with chronic 

pain ( e.g., arthritis and back pain) is increasing at an alarming rate (Harstall & Ospina, 

2003). Despite its prevalence and potentially devastating effects, chronic pain is vastly 

undertreated in adults over the age of 65 (Gloth, 2000). Attempts have been made to 

manage the CNP experienced ·by older adults; these have focused primarily on symptom 

management with both pharmacological and non-pharmacological approaches. While 

pharmacological management is generally the central component of chronic pain 

management, the underutilization of effective non-pharmacological strategies may 

contribute to the problem of pain and suffering among elderly patients. More than 50% of 

older adults with CNP have reported they were unsatisfied with the outcome of their 

pharmacological management (AGS, 1998). 
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Rationale for the Study 

The U.S. health care system is faced with increasing expenditures for chronic 

disease and disability. Given the magnitude of CNP among older adults, nurses in a 

practice-oriented discipline face increasing demands to address it through a variety of 

approaches. The creation of novel approaches to decrease chronic pain and enhance the 

quality of life of older adults seems imperative. Physical activity and cognitive

behavioral therapy have received increased attention as non-pharmacological strategies 

to manage chronic pain in older adults. In the recently published guideline "The 

Management of Persistent Pain in Older Persons", the AGS (2002) suggests that 

physical activities and formal cognitive-behavioral therapies should be included as 

integral components of the management of persistent pain for all older adults. In addition, 

the National Institutes of Health (NIH, 2003) suggested that adherence and mastery of 

techniques taught ( e.g., relaxation, activity pacing and cognitive restructuring) produces 

desirable physiological and psychological changes. Furthermore, researchers have 

suggested that the focus of chronic pain management for older adults should aim at 

helping them to take responsibility for their own pain management and to maintain their 

independence (Edworthy, 2000). Moreover, fostering self-management techniques will 

benefit older adults with CNP in achieving better pain management outcomes and 

reducing medical expenditures (Edworthy) . 

Tai Chi Chun (TCC) has been used, almost ritualistically, by Chinese elderly as a 

way to maintain and promote health. Only recently has attention been given by Western 

science to the benefits of TCC for older adults living in Western cultures. Accumulating 
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evidence suggests that TCC has the potential to reduce suffering associated with poor 

health (Adler, Good, Roberts, & Snyder, 2000; Husted, Pham, Hekking, & Niederman, 

1999; Ross, Bohannon, Davis & Gurchiek, 1999; Song, Lee, Lam, & Bae, 2003; Taggart, 

Arslanian, Bae & Singh, 2003); and evidence has supported its use with frail, 

community-dwelling elder adults (Kirsteins, Dietz & Hwang, 1991; Li, Harmer, 

McAuley et al., 2001; Lumsden, Baccala & Martire, 1998). While traditional modern 

medicine has not provided sufficient relief of CNP, a holistic approach to pain 

management that includes body, mind, spirit and social interaction has been suggested 

(AGS, 2002; Arnstein, 2003; Luskin, Newell, Griffith, Holmes & Telles, 2000). Such an 

approach may provide adjunctive self-management strategies for older adults with CNP. 

Purpose of Study 

The major purpose of this study was to develop and to test a nurse-guided pain 

management program (NGPM) for older adults with CNP that combines TCC exercise 

and cognitive-behavioral therapy (C-BT) such as use of relaxation, activity pacing and 

cognitive restructuring. Related to the study's major purpose, the specific aims are listed 

as follows: 

1. To determine the observed rate of change (slope) from initiation of the NGPM 

program to three months post-completion for each participant's outcome of 

physical health, mental health, chronic pain experience, chronic pain self

efficacy, and chronic pain intensity. 

2. To determine the predictors of the change slopes. 
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3. To detennine whether the NGPM program (a) reduces the average level of pain 

perceived by the individual, (b) improves chronic pain self-efficacy, ( c) 

improves the experience of living with CNP, and ( d) improves the overall 

quality of life (QOL). 

Significance of the Research 

Quality of life is increasingly recognized as an important outcome in health care 

(WHO, 2002). Helping people to improve their quality oflife and overall well-being is 

one of the primary goals of the Healthy People 2010 report (U.S. Department of Health 

and Human Services [DHHS], 2000). The NIH has focused recent attention on the need 

for research specifically related to improvements in health outcomes related to the elderly 

and the management of pain (NIH, 2003). This study responds to that need by providing 

an innovative approach (i.e., a program combining TCC and C-BT) to the self

management of CNP by older adults. The NGPM Program has the potential to offer more 

than a group pain management program to obviate expenditures associated with CNP by 

facilitating a self-management approach that promotes overall wellness for older adults 

with CNP. 

This pilot study can serve as an example of incorporating concepts and principles 

of mind-body interaction into nursing practice. Additionally, it should reveal unforeseen 

limitations in the intervention design providing valuable information for the future 

refinement and necessary modifications of the intervention. 
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Conceptual Framework 

Conceptualization of the Proposed Intervention 

Chronic pain is considered a mind-body phenomenon receptive to holistic 

approaches to pain management. Although no formal published theory exists that 

specifically includes all of the aspects of holistic approaches, two concepts merge to form 

the conceptual foundation for the proposed intervention. The concept of C-BT combined 

with the Chinese health belief, "qi" provides a holistic approach to managing chronic 

pain and maintaining optimal quality of life. Integration of these two concepts provides 

the conceptual framework that guides the proposed study. 

Cognitive-Behavioral Therapy 

The gate control theory of pain explicitly recognizes the roles of the cognitive

evaluative, affective-motivational, and sensory-discriminative processes in determining 

an individual's perception of pain (Melzack, as cited in Turk, Meichenbaum, & Genest, 

1983). This biopsychosocial model proposed by Melzack provided a more general 

framework for explaining the interrelationship among biologic, psychological, and social 

influences on an individual's experience of illness. It emphasized the importance of 

viewing pain as a multidimensional experience. 

Fordyce (as cited in Turk, Meichenbaum, & Genest, 1983) hypothesized a 

behavioral model of pain. Turk, Meichenbaum and Genest expanded Fordyce's model 

and integrated key components of the gate control theory and the biopsychosocial model 

to provide a cognitive-behavioral (C-B) perspective on chronic pain and its management. 

The C-B model not only incorporates the fear avoidance and contingencies of 
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reinforcement of individuals with pain, but also emphasizes cognitive factors, especially 

expectations as the central importance. Turk (2002) indicated that the critical factor for 

the C-B model is that people develop cognitive schemas based on experiences that later 

serve as filters affecting their response to all subsequent experiences. A defining 

characteristic of chronic pain is that there is no cure; thus, treatments should focus on 

how people respond to living with pain and its accompanying problems. 

The purposes of C-BT are to help patients identify, evaluate, and correct 

maladaptive conceptualizations and dysfunctional beliefs about themselves and their 

predicament (Turk, 2002). Techniques such as progressive relaxation, problem solving, 

distraction skills, goal setting, assertiveness and communication skills, exercise, and 

activity pacing can be categorized as self-management strategies. These have been 

incorporated within the C-B framework and are useful in helping individuals cope with 

their pain (Turk). The crucial emphasis of C-BT is the importance it places on the 

individual's participation in learning management techniques that will help him or her 

control and, therefore, minimize their pain (Turk). Consistent with this emphasis, 

individuals undergoing C-BT develop understanding of the effects that chronic pain has 

upon various aspects of their lives and on the power they can exert in modulating the 

influences of chronic pain. A sense of control develops and remarkable shifts in attitude 

often occur (Philips & Rachman, 1996). 

Keefe, Gil and Rose ( 1986) noted that multidisciplinary approaches that involve 

nursing, physical therapy, occupational therapy, psychology, psychiatry, and medicine 

are the elements of C-BT programs designed to change behavioral and psychological 
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functioning in individuals with chronic pain. Keefe et al. reviewed multidisciplinary pain 

treatment programs located at university-affiliated medical centers and discussed 

research issues important to the evaluation of C-BT programs. These authors argued 

against the use of exclusion criteria in selecting candidates for C-BT; rather, they 

advocated the use of inclusion criteria that were related to the methods and goals of 

treatment. In addition, individuals with chronic pain are heterogeneous, thus individually 

tailored treatment programs may lead to better outcomes (Keefe et al.) . . 

There are several notable aspects of a C-BT pain management approach that may 

make it particularly applicable to the treatment of older individuals. First, C-BT 

approaches are flexible and take important developmental and other factors into account 

in understanding the experience of pain among older adults (AGS, 2002; Keefe et al., 

1986). Secondly, this approach takes into account the multidimensional experience of 

chronic pain and simultaneously targets pain reduction and improvement of lifestyle 

factors associated with the management of the painful medical condition, disease

associated impairments and other functional disabilities, and associated problems with 

affective distress and comorbid psychopathology (Keefe et al.; Kerns, Marcus, & Otis, 

2001; Turk, 2002; Turk & Fernandez, 1997; Winterowd, Beck, & Gruener, 2003). 

Moreover, this perspective utilizes a comprehensive and prescriptive treatment approach 

that takes into consideration the specific problems of older individuals, realistic 

expectations regarding outcomes, the settings in which older adults live, and other 

important factors (Keefe et al.). Finally, the approach explicitly acknowledges the range 

of cognitive, affective, behavioral, social, and biologic factors that may contribute to the 
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experience of pain and associated problems and concerns (Keefe et al.; Kerns, Marcus, & 

Otis; Turk; Turk & Fernandez; Winterowd, Beck & Gruener). 

The concept underlying C-BT acknowledges that chronic pain is a complex 

phenomenon that involves aversive sensory and affective experiences and the cognitive

behavioral changes and adjustments in psychological factors that mediate this 

experience. The multidimensional and comprehensive approach it provides for managing 

chronic pain supports its use as an important part of the framework guiding the 

development and testing of the intervention protocol (i.e., NGPM Program). 

Chinese Health Belief and Tai Chi Chuan. 

Apart from the biological approach of Western medicine, traditionally Chinese 

medicine views health as a state of spiritual and physical harmony with nature. The 

harmonious interactive unity of organisms living in their environment is healthy. On the 

contrary, illness is a symptom of disturbance in the harmonious balance of the body 

system, and illness is the end result of violating the harmony. Healing involves restoring a 

healthy, dynamic equilibrium. Any disharmony within the body ripples throughout to 

affect the whole. 

The concept of qi, the vital energy, is widely adopted in traditional Chinese 

medicine. The first known Chinese medical book, Huang-ti Nei Ching [ Yellow Emperors 

Book of Internal Medicine}, suggests that the good circulation of qi is the key to 

maintaining good health. According to traditional Chinese medicine, chronic pain, 

especially musculoskeletal pain, is considered to be a disturbance of the circulation of qi 

or disharmony and depletion in the supply of qi. This blockage, stagnation, imbalance, or 
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change in the pattern or organization of qi results in diseases. This disruption can be 

evidenced by such symptoms as pain, stiffness, roughness, change in temperature, or 

discoloration of the skin. 

Tai Chi Chuan (TCC), also called Tai Chi Quan or Taijiquan, is an important 

feature of the traditional Chinese approach to health and is associated with enhancing a 

sense of well-being and health. TCC was devised more than 300 years ago in late Ming 

and early Qing dynasties of China. In Chinese language, Tai Chi meaning "supreme 

ultimate," and Chuan meaning "fist," was first perceived as a form of shadow boxing for 

combat training; TCC has evolved during the past century into a health-oriented exercise 

characterized by a blend of strength and grace. Performing the TCC routine involves 

making slow, controlled movements; the whole body is slowly and gently stimulated 

along all the muscle groups, one after another (Lam & Horstman, 2002). It can be 

performed by people of all physical conditions and all age groups. 

Tai chi chuan, in accordance with this belief system of qi, is designed to promote 

a smooth and balanced flow of qi throughout the body (Li, Fisher, Harmer, & Shirai, 

2003). It has become popular among Chinese elders. People who practice TCC are said to 

exploit the strength of yin from the earth and the qi of yang from the heaven (Li et al.). 

The resulting equilibrium of yin and yang trhough the integration of qi and controlled 

movement is purported to bring about sustained health, prolonged life and emotional 

healing (Li et al.). 

TCC is not only a physical exercise but also fosters mental tranquility, which is 

why it has often referred to as "moving meditation" (Li et al.) This is done through 
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proper breathing and by learning to keep the muscles active but relaxed, the mind alert 

but calm, and body movements slow but well-coordinated. By doing so, the health and 

vitality of the person are enhanced. Relaxed breathing and mental attention are essential 

during the practice of TCC in order to achieve balance between body and mind (Lam & 

Horstman, 2002). The meditative nature of the exercises is calming and relaxing in and of 

itself; hence, focus on the precise execution of these exercises fosters the attainment of a 

calm and tranquil mind. Another goal of health-oriented TCC is enhancement of body 

awareness and overall well being. 

Conceptualization of the Interrelationships among NGPM, Pain Intensity, Chronic Pain 

Self-efficacy, QOL, and Chronic Pain Experience 

Chronic nonmalignant pain is a multidimensional stressor and is a major influence 

on quality of life. As pain increases, QOL may decrease; decreased QOL may then 

increase the perceived intensity of pain (Gerstle, All & Wallace, 2001). The introduction 

of the NGPM, guided by the concepts of C-BT and "qi", as a pain management method 

for community-dwelling older adults with CNP may decrease their pain intensity, 

increase their pain self-efficacy and QOL, and improve their experience of living with 

CNP. Figure 1 depicts the conceptual model illustrating the interrelationships among 

NGPM, pain intensity, chronic pain self-efficacy, QOL, and CPE as hypothesized for 

community-dwelling older adults with CNP. 
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Physical wen~elng 

Chronic Pain Experience 
Pain Intensity 

Self Efficacy 

Figure 1. Conceptual model of the interrelationships among NGPM, pain intensity, 

chronic pain self-efficacy, QOL, and CPE. 

Assumptions 

The assumptions used in this study included: 

1. Pain is a phenomenon that is of universal concern to nursing practice. 

2. A multidimensional approach is a key to the successful management of CNP 

in older adults. 

3. Pain is a multidimensional experience that should be evaluated beyond an 

estimate of intensity. 

4. Pain is a subjective experience; thus, self-report is the most valid approach to 

assessing pain intensity. 

5. Quality of life is a unique personal perception; therefore, only the person who 

experiences it can suitably measure his or her quality of life. 
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6. Older adults with CNP are able and willing to learn self-management 

strategies to manage their pain and to improve their quality of life. 

7. Older adults want to have a relationship of mutual participation with the 

health professional regarding their pain management. 

Research Questions 

The testing of the NGPM program addressed the following research questions: 

Research Q 1: What is the individual's observed rate of change ( change slope) 

from initiation of the NGPM Program to three months following its completion on 

selected variables (i.e., chronic pain experience, pain self-efficacy, overall quality of life, 

and perceived pain intensity)? 

Research Q 2: Which of the 10 selected variables (i.e., age, years with chronic 

pain, average pain intensity, self-reported quality of life, comorbidity, and the five 

outcome variables as measured at baseline) predict the combined change slopes for all 

participants? 

Hypotheses 

Additionally, 12 research hypotheses guided the testing of the outcome effects of 

the NGPM Program: 

H1: There is a positive linear trend for individuals' change trajectories of physical 

health across the three time points. 

H2: There is a positive linear trend for individuals' change trajectories of the 

mental health across the three time points. 
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H3: There is a positive linear trend for individuals' change trajectories of the 

chronic pain intensity across the three time points. 

H4 : There is a positive linear trend for individuals' change trajectories of the 

chronic pain experience across the three time points. 

H5: There is a positive linear trend for individuals' change trajectories of the 

chronic pain self-efficacy across the three time points. 

H6: Selected variables (i.e. age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of physical health of participants. 

H7 : Selected variables (i.e. age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change of mental health of participants. 

H8: Selected variables (i.e. age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of chronic pain intensity of participants 

H9: Selected variables (i.e. age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of chronic pain experience of participants. 

H10: Selected variables (i.e. age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of chronic pain self-efficacy of participants. 
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H 11 : Older adults with CNP who participate in the NGPM Program will 

demonstrate improvement in their experience of living with chronic pain, pain self

efficacy, and overall quality of life and a reduction of their pain intensity immediately 

following the Program and at 3 months following the Program. 

H12 : When controlling for covariates (i.e. age, average pain intensity and CPE) at 

baseline, older adults with CNP who participate in the NGPM Program will demonstrate 

improvement in their experience of living with chronic pain, pain self-efficacy, and 

overall quality of life and a reduction of their pain intensity immediately following the 

Program and at 3 months following the program. 

Definitions of Terms 

For the purpose of this study, the following terms were conceptually and 

operationally defined: 

Nurse-guided pain management (NGPM) Program is the independent variable, or 

pain management intervention for older adults developed by the investigator. It is a 12-

week program that consists of two major components: 12 weeks ofTCC with bi-weekly 

sessions and 9 one-hour weekly sessions of C-BT training. The NGPM Program had been 

piloted with a small group (N = 4) of older adults (age 65 and older) with CNP to 

determine whether its use with this group was feasible. 

Older adults are traditionally defined by demographers, insurers, and employers 

as those adults who are 65 years of age or older. For this study, older adults were those 

who were age 65 years or older and lived independently. 
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Chronic pain is defined by the AGS (2002) as "a painful experience that 

continues for a prolonged period of time that may or may not be associated with a 

recognizable disease process." (p. S205) In addition, the International Association for the 

Study of Pain (IASP, 1988) provides a widely-used definition of chronic pain that takes 

duration into account. IASP defines CP as "pain without apparent biological value that 

has persisted beyond the nonnal tissue healing time (usually taken to be 3 months)." 

Chronic nonmalignant pain (CNP) is defined as chronic pain that is not related to 

a malignant condition. In this study, CNP was defined as self-reported chronic 

musculoskeletal pain that was due to a nonmalignant condition and that had lasted longer 

than 3 months. 

Pain intensity is defined as a subjective report of perceived pain intensity that is 

multidimensional in nature. In this study, the intensity of chronic pain was measured 

using the Geriatric Pain Measurement (Ferrell, Stein & Beck, 2000), a 24-item 

multidimensional questionnaire, which yields an adjusted total score of O to 100, with 

zero meaning no pain and 100 meaning the worst pain. 

Quality of life (QOL) is defined as an individual perception of satisfaction with 

areas of life that are important to the individual; these include physical health, 

psychological state, social relationships, beliefs and environmental factors (Anderson & 

Burckhardt, 1999). QOL in this study was measured by the Medical Outcome Study

Short Form Health survey version 2.0 (SF-36) (Ware, Kosinski, & Dewey, 2002). This 

instrument is a self-administered questionnaire for measuring quality of life through the 

perception of physical and mental health. SF-36 yields two norm-based composite T scales, 
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the physical component summary score (PCS) and the mental component summary score 

(MCS). The norm-based scales both have a mean of 50 and a standard deviation of 10. 

Higher scores on the SF-36v2 indicated a higher level of perceived QOL. 

Self-efficacy represents an individual's beliefs about his or her capabilities to 

perform necessary courses of action to satisfy situational demands (Bandura, as cited in 

Lorig, Chastain, Ung, Shoor & Holman, 1989). Thus, chronic pain self-efficacy refers to 

one's beliefs about his or her ability to perform tasks affected by pain, and it was 

assessed by the 5-item Self-Efficacy Pain Scale (SEPS), a component of the Arthritis 

Self-Efficacy Scale (Lorig et al.). The higher the score the higher the perception of 

chronic pain self-efficacy is. 

Change is the differences between measurements taken at two different times. In 

this study, change was the difference between participants' scores of the outcome 

variables on the three observations. Except for the outcome variable of chronic pain 

intensity, the change between measurements was calculated as: 

Change] = Observation2 - Observation] 

Change2 = Observation 3 - Observation 2 

Change3 =Observation 3 - Observation 1 

Because of its reversed scoring method, the change for chronic pain intensity was 

calculated as: 

Change] = Observation] - Observation2 

Change2 = Observation 2 - Observation 3 

Change3 =Observation 1 - Observation 3 
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Other study-related variables defined by the researcher are as follows: 

Program compliance is defined as attendance at both the TCC and C-BT sessions 

and completion of homework assignments. To be retained in the study, participants 

attended 90% (8 of9) of the C-BT sessions and 80% (21 of24) of the TCC sessions. 

Attendance and homework completion were recorded by the researcher. 

Demographic characteristics include the variables of age, gender, pain history and 

comorbidity. These variables were included since studies have suggested that they may 

play a confounding role in pain management success. 

Comorbidity is the presence of one or more disorders ( or diseases) in addition to a 

primary diagnosis or the index condition that is the subject of the study (U. S. National 

Library of Medicine, 2005). Burden of comorbidity takes into account of the severity of 

each coexisting ( comorbid) chronic conditions and individual's perception of its impact 

on their function (Sangha, Stucki, Liang, Fossel, & Katz, 2003). In this study, 

comorbidity was measured by the Self-Administered Comorbidity Questionnaire (SCQ) 

(Sangha et al.). The SCQ measures the occurrence of 12 different conditions and the 

individual's perception of the severity of each relevant condition and its impact on 

function. 

Limitations 

There were several limitations of this study; they include: 

1. The study used self-report (self-rated) measures that rely on respondents' 

perceptions and memories. 
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2. Results of this study are not generalizable due to the small sample size and the 

selection bias of participants (i.e., self-selection). 

3. There was no attempt to control the overall activities of participants, except to 

introduce the independent variable of the NGPM Program. 

4. This intervention protocol did not control for the influence of attention on the 

outcome measures. NGPM program participants could have benefited from the social 

support and attention provided by the researcher, the TCC instructor, and members of the 

classes. 

5. The Hawthorne effect/social desirability could be a threat since the 

participants knew they were research participants and had worked closely with the 

researcher; thus, they may have answered the questionnaires in a way to please the 

investigator. 

6. As QOL is a highly individualized concept, the QOL assessed with the 

SF36v2 may not capture all of the aspects that participants view as important. 

Delimitations 

This research was conducted with older adults age 65 and older selected for 

participation from one North Texas county. Older adults who (a) could speak and read 

English, (b) had self-reported chronic nonmalignant pain of musculoskeletal origin for 

longer than 3 months, ( c) had no cognitive impairment, ( d) were able to give informed 

consent, and ( e) had not been involved in a regular exercise program in the month prior 

to participation in the study were recruited to participate in this study. These study results 
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would be applicable only to planning an intervention for persons meeting these same 

criteria. 

Summary 

Chronic pain and its complications defy common understanding of disease and 

baffle clinicians and patients alike. Despite the effort being made by older adults to 

manage their CNP, the vast majority of this group are not satisfied with the outcome of 

their pain management. This chapter includes (a) background information related to 

CNP, (b) the conceptual framework guiding the development of the NGPM Program and 

demonstrating the relationships among the study concepts, ( c) the problem statement and 

purpose of the study, ( d) the research questions, ( e) assumptions, and (f) study limitations 

and delimitations. It is proposed that older adults with CNP will benefit from the 12-

week NGPM which offers 12 weeks ofTCC and 9 group session.s of C-BT. Proposed 

benefits, or outcomes, include decreases in perceived pain intensity and increases in pain 

management self-efficacy, chronic pain experience, and overall quality of life. Major 

terms and research variables are defined both conceptually and operationally. 
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CHAPTER II 

REVIEW OF LITERATURE 

The purpose of this literature review is to provide supporting evidence for the use 

of cognitive-behavioral therapy (C-BT) and Tai Chi Chuan (TCC) as components for a 

chronic pain management intervention. An increasing body of literature has emerged that 

supports many of the assumptions of C-BT as an approach to managing pain and 

improving the pain experience. The literature reviewed focused on (a) the definition of 

chronic pain, (b) the impact of chronic nonmalignant pain (CNP) on the individual, ( c) 

chronic pain management in older adults, (d) the use and effects of C-BT in CNP 

management, (e) components of C-BT for CNP management, and (f) health-related 

effects ofTCC. Since the target population of the proposed intervention is older adults 

with chronic nonmalignant pain of musculoskeletal origin, the literature review is aimed 

at published research with special reference to this population. 

Definition of Chronic Pain 

Chronic pain has a profound effect on individuals' lives and can cause a great deal 

of distress and disability. Pain is defined as: " ... an unpleasant sensory and emotional 

experience associated with actual or potential tissue damage, or described in terms of 

such damage" (International Association for the Study of Pain [IASP], 1986). The IASP 

provides a widely used definition of chronic pain that takes its duration and 

"appropriateness" into account, further defining chronic pain as pain without apparent 
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biological value that has persisted beyond the normal time of tissue healing time that 

usually viewed as 3 months. Dunajcik (1999) defined CNP as" .... pain that has lasted 6 

months or longer, is ongoing, is due to a non-life-threatening cause, has not responded to 

current available treatment methods, and continues for the reminder of the patient's life" 

(p. 471 ). CNP encompasses various types of pain that can be intermittent or constant and 

can vary in intensity from mild to excruciating in any part of the body. Some of the 

courses of CNP are organically based with well-defined pain patterns and characteristics. 

Other CNP problems have poorly understood organic causes and less well-defined 

patterns (Dunajcik). 

The American Chronic Pain Association (2001) described chronic pain as pain 

that "continues a month or more beyond the usual recovery period for an illness or injury 

or pain that goes on over months or years as a result of a chronic condition. It may be 

continuous or come and go" (What is chronic pain, if 1 ). In its newly published clinical 

practice guideline, the American Geriatrics Society Panel on Persistent Pain in Older 

Persons (2002) defines persistent pain as a painful experience continuing for a prolonged 

period of time that may or may not be associated with a recognizable disease process. 

The panel indicated that use of the term "persistent pain", instead of 'chronic pain", may 

foster a more positive attitude by patients and professionals. They suggest that the term 

"chronic pain" has become a label associated with negative images and stereotypes often 

associated with longstanding psychiatric problems, futility in treatment, malingering, or 

drug-seeking behavior. 
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Impact of Chronic Nonmalignant Pain 

A high level of suffering and pain in the elderly population has been repeatedly 

documented. CNP affects every aspect oflife and further takes a high toll on the 

individual's quality oflife (QOL). A study by Hitchcock, Ferrell, and McCaffery (1994) 

revealed that CNP impacts QOL in a number of ways. They conducted a survey of204 

persons with chronic nonmalignant pain who were members of a national self-help 

organization. The perceived effect of pain on quality of life was explored, and 50% of 

survey respondents reported inadequate pain relief. Respondents identified depression as 

one of the worst problems caused by their chronic pain; 50% reported that they had 

considered suicide due to feelings of hopelessness associated with their pain. Seventy-one 

percent of the sample reported that pain affected their personal relationships, and 87% of 

participants stated their daily activities were significantly hindered (Hitchcock et al.). 

Ferrell ( 1995), over a 10-year period, conducted a series of studies to describe the 

impact of pain on QOL. Based on those studies, Ferrell concluded "Pain is a profound 

experience. It is an all-consuming, frightening, and devastating experience for both 

patient and family caregiver" (p. 615). She identified the following as elements of the 

pain's multidimensional impact: (a) physical function and related symptoms, (b) 

psychological effects, (c) social well-being, and (d) spiritual well-being. Ferrell also 

identified some of the related issues caused by pain: (a) increased physical symptoms, 

such as fatigue, anorexia, sleeplessness, constipation, and nausea, (b) psychological 

effects, such as anxiety, depression, the sense of loss of control or the feeling of 
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diminished usefulness, diminished overall coping, fear, decreased concentration, and 

decreased ability to participate in enjoyment or leisure actives, and ( c) distress in family 

members and physical and financial burdens for the family. Pain interferes tremendously 

with relationships and roles and with the ability to interact with loved ones. Moreover, 

pain created a sense of uncertainty and hopelessness. Pain was even viewed as a 

metaphor for death for both patient and family members because pain was interpreted as 

a sign that disease was worsening and thus that death was closer. Yet, Ferrell noticed 

many patients also reported deriving positive meaning from their pain and suffering, 

resulting in positive changes in one's life as well as an enhanced sense of purpose. 

A few studies have focused on the individuals' own beliefs and perceptions of 

living with pain. Yates, Dewar and Fentiman (1995) used focus group interviews with 

people age 65 or older (N = 42, 35 women and 7 men) in long-term residential care and 

found a resignation to pain. They felt ambivalence about the benefit of taking any action 

to relieve their pain. They perceived methods for managing pain to be of limited value 

and avoided complaining of pain due to reluctance to bother others or feeling that staff 

members were busy or unwilling to relieve pain. A reluctance to express pain also 

emerged as a theme. They were also hesitant to discuss their pain with significant others 

or with other residents for fear of "worrying them" or being perceived as a "complainer." 

The findings suggested a belief that pain was expected by elderly people, and they often 

believe they have to put up with the pain. Many elderly people may actually have become 
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resigned to their pain as a constant and unpleasant companion for the remainder of their 

lives. 

A cross-sectional descriptive survey of 205 patients was conducted to describe the 

prevalence and perceptions of pain and pain management among hospital in-patients 

(Yates et al., 1998); 78.6% (n = 156) of the sample reported that they had experienced 

pain in the 24-hour period prior to the survey. Of the total number of subjects who 

reported pain (n = 156), 33.5% described the severity of the pain as "distressing", 

"horrible" or "excruciating." Thirty-eight percent of subjects reported that the pain had 

been "there all the time," while the remaining 62% indicated that it had been "coming 

and going". 

In the same study, Yates et al. (1998) found that females (46.8%) reported pain 

that was 'distressing to excruciating' significantly more frequently than males (20.3%) (x2 

(I)= 12.52, P < 0.001). For both males and females, the most commonly reported effect 

of pain was reduced mobility (reported by 64.3%), followed by sleep interference 

(59.3%), feeling of worry (57.3%) and feeling of exhaustion (53.9%). Although the 

severity of pain reported was consistent across age groups and clinical areas, women in 

the study sample were significantly more likely to report high levels of pain than men. In 

addition, Yates et al. reported differences in communication of pain were observed 

between men and women with women indicating that they were less willing to ask for 

help with their pain. While most subjects (77.2%) indicated that they were not concerned 

about becoming addicted to pain medication, there was a trend toward a higher 

25 



percentage (29.2%) of female subjects reporting concern about addiction when compared 

with male subjects. 

Taking a qualitative approach, Carson and Mitchell (1998) used Parse's Human 

Becoming Theory to guide their research on the experience of living with persistent pain. 

They reported three themes from a study conducted with 17 persons who live with 

persistent pain. Three themes arose from the analysis: forbearance surfaces with the 

drain of persistent anguish, isolating retreats coexist with comforting engagements, and 

hope for relief clarifies priorities for daily living. The first theme captured meanings 

related to the experience of tolerating persistent pain; the second theme denoted the 

experience of living with persistent pain links to the patterns of engaging and 

withdrawing from usual activities, and the third theme described the hopes of living with 

persistent pain related to comfort and relief of the persistent pain (Carson & Mitchell). 

Untreated pain has a significant impact on individuals with pain and their family. 

The study, Chronic Pain in America: Roadblocks to Relief, sponsored by the American 

Pain Society, the American Academy of Pain Medicine, and Janssen Pharmaceutica in 

1998, explored this issue with 805 persons suffering from moderate to severe chronic 

nonmalignant pain (i.e., rated least "5" on a 1 to IO scale). The results revealed that 

untreated pain or pain not under control had a significant unfavorable impact on the 

person's daily life. It affected individuals' ability to concentrate, do their job, exercise, 

sleep, socialize, and perform daily tasks. An unrelenting downward spiral of depression, 

irritability, listlessness, uselessness, isolation, loss of self-esteem and inability to cope 
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resulted. These findings were similar to those of others (Carson & Mitchell, 1998; Ferrell, 

1995, Hitchcock et al., 1994) and suggested that persistent pain strongly impacts one's 

life, including the psychosocial aspects and activities of daily living. 

This study also found that people with chronic pain had difficulty in finding 

doctors who could effectively treat their pain. The results showed that one out of four 

pain patients had changed doctors at least three times, reporting that the primary reason 

for change was that they still experienced pain. Other reasons given were that their pain 

was not taken seriously, doctors were unwilling to treat pain aggressively, and doctors 

lacked knowledge about how to treat pain (Roper Starch Worldwide Inc., 1999). 

Scudds and Robertson (1998) studied a sample of older adults (> 65 years) to 

determine whether there was an association between the presence of musculoskeletal pain 

and physical disability in those living in the community. A cross-sectional study design 

was used to administer a mailed survey to a proportionate stratified random sample of 

1306 potential respondents in 13 postal code areas in a Canadian city. A total of 887 

seniors (ages 65-94) completed the questionnaire, with a response rate of 70.7%; 41.2% 

were men, and 5 8% were women. Logistic regression analysis, without controlling for 

potential confounding variables, revealed that those who reported having m usculoskeletal 

pain were seven times more likely to have some difficulty performing three or more 

activities listed in the questionnaire (OR= 6.91; 95% CI= 4.92 - 9.69). Scudds and 

Robertson further identified four significant confounding variables; they included (a) age, 

(b) number of chronic conditions, ( c) sleep quality, and ( d) depressive symptoms. When 
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significant confounding variables were controlled, seniors who reported musculoskeletal 

pain were still three times more likely to have some physical disability (OR= 2.93; 95% 

CI= 1.96- 4.38). Scudds and Robertson advocated that the management of pain is 

crucial in preventing the progression of disability in the older population. 

Wang et al. ( 1999) investigated the relationship between 216 Chinese patients' 

pain severity and their self-reported quality of life. This study showed that increasing 

severity of pain was associated with worsening health-related functioning. Gerstle, All 

and Wallace (2001) used Newman's System Model as a theoretical framework to study 

the impact of CNP on quality of life. The study showed that chronicity of the pain and the 

resultant functional and occupational limitations had resulted in the perception of a low 

level of quality of life by the participants. 

The Gallup Organization conducted a survey for Merck in 2000 to explore 

believes of chronic pain among Americans. A national sample of 1,002 women and 1,000 

men aged 18 and older was surveyed by telephone interview. The survey found 80% of 

Americans believe their aches and pains are "just part of getting older", 60% feel pain is 

something that one has to live with, and 28% believe there is no solution to their pain. 

Approximately 64% would see a doctor only if their pain became unbearable. The survey 

also suggested that pain strikes all ages, but older adults suffer more and longer pain. 

Pain experienced by older Americans tends to be more frequent (55% of those aged 65 

and older compared to 32% of those aged 18 to 34 suffer daily pain) and lasts longer ( 11 0 

weeks for those aged 65 and older vs. 49 weeks for those aged 18 to 34 with severe or 
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moderate pain.) The older adults surveyed were less likely than younger respondents to 

talk to family and friends about pain; only 38% of elders said they would do so, 

compared to 58% of those ages 18 to 34. In addition, the findings also suggested that 

women and men experienced and responded differently to pain. More women (46%) than 

men (37%) reported experiencing daily pain. Women feel they have significantly less 

control over their pain than men; only 39% of women with severe or moderate pain claim 

to have a "great deal of control over their pain" compared to 48% of men. Men (38%) 

were more likely than women (27%) to see a doctor only when urged to do so by others. 

Furthermore, of those in all age groups reporting pain, nearly two-thirds said they see a 

doctor only when they cannot stand the pain any longer. Less than half (42%) believe 

their doctor completely understands how their pain makes them feel. 

Another study was conducted to investigate patient's perceptions and experiences 

of chronic pain management before and after attending pain services (McHugh & 

Thomas, 2001). A sample of 245 patients with chronic pain, who attended a pain service 

in one of 11 hospitals in the United Kingdom, were interviewed using a structured 

questionnaire. Participants' ages ranged between 23 and 86 years with a median age of 

51 years, and the duration of pain ranged from 6 months to 57 years with a median 

duration of 5 years. Patients reported that pain had a profound effect on their lives, 

restricting daily living and leisure activities. Thirty-three percent of subjects were 

classified as medically disabled. The majority (91 %) of participants reported that pain 

had hindered their daily living and leisure activities. The main concern of the participants 
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was that, although they wanted a specific diagnosis, they were often not given a reason 

for their chronic pain. Another concern expressed is waiting time to be seen by an 

appropriate specialist; one third of participants had to wait more than 4 months for an 

initial assessment at the pain clinic. This study also found that many participants (81 %) 

did not receive information about the services provided by the pain clinic. This study 

demonstrated that patients with chronic pain try a variety of treatments and endure 

considerable pain. 

Dogra and Hahn (2001) conducted a postal survey to evaluate the impact of 

chronic pain on quality of life and aspects of daily living. A random sample of 500 

members of the American Chronic Pain Association were recruited to participate in the 

survey and 47% (n = 236) responded. Nearly all respondents (99%) had experienced 

chronic pain in the previous week; 86% had pain daily. The results of this study 

demonstrated that chronic pain severely affected all aspects of quality of life. While 

comparing to scores obtained from healthy individuals, the respondents scored 

significantly lower on the SF-36, a QOL measure, in all domains. Severe impairment for 

both quality and quantity of sleep was noted as an issue. The mean scores on the 

cognitive function scale also indicated impairment. 

Reyes-Gibby, Aday and Cleeland (2002) examined the impact of pain on self

rated health status in the community-dwelling older adults using a secondary data 

analysis approach. The data source for the analysis was the 1993 public release data of 

the Asset and Health Dynamics Among the Oldest Old (AHEAD). The AHEAD is a 
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longitudinal population-based household survey designed to examine the dynamic 

interactions between health, family, and economic variables among US older adults, aged 

70 years and older. The analysis for this study was based on 5807 older adults (38% male 

and 62% female) with a mean age of78 years. The results showed that 33% of the older 

adults reported having pain often. In response to the question of "In the last 12 months, 

has pain often kept you from doing things you wanted to do?", 20% reported having 

significant pain resulting in activity limitation. Forty-six percent of the older adults 

perceived their health to be "fair/poor". Overall, 56% of the respondents who reported 

having pain often reported "fair/poor" self-rated health. Minority respondents reported 

poorer self-rated health status than whites did; comparing more than half of the minority 

reported fair/poor self-rated health status while about one-third of whites reported so. In 

addition, a higher proportion of women (3 7%) were found to report having pain more 

often than men (28%). Of the chronic disease, respondents with self-reported arthritis had 

the highest proportion reporting pain (60%). This is similar to the finding of Scudds and 

Robertson (1998) that depressed older adults were about two times more likely to report 

having pain frequently (61 %) than were those who were not depressed (30%). 

Pain was shown to be a significant predictor of fair/poor self-rated health status 

among community-dwelling older adults (Reyes-Gibby, Aday & Cleeland, 2002). Pain 

predicted (OR= 3.63) fair/poor self-rated health. After controlling confounding variables 

such as clinical health status, socio-demographic characteristics, and access to medical 

care, those who often have pain were more than twice as likely (OR= 2.63; 95% CI= 
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2.35-2.95; p ~ .0001) to perceive their health status to be "poor". Other predictors of poor 

self-rated health status included (a) functional impainnent (OR= 2.78; p < .01), (b) 

chronic disease (OR= 1.89; p < .01), (c) minority status (OR= 1.88; p < .01), (d) 

education (OR= 1.77; p < .01), and (e) physician visit (OR= 1.64; p < .01) (Reyes

Gibby, Aday and Cleeland). This study validates the adverse impact of pain on self-rated 

health as well as the fact that the experience of pain and poor subjective health and well

being is greatest among the most socially disadvantage older adults. Based on their 

findings, Reyes-Gibby, Aday and Cleeland suggest that treating and controlling pain 

might significantly enhance the subjective health and well-being of community-dwelling 

older adults. 

Taking a different approach, Blomqvist and Edberg (2002) conducted a 

phenomenological research to explore (a) sense of self, (b) sense of pain, (c) daily living 

with pain, (d) sense of others, and (e) ways of handling pain older people with persistent 

pain. They interviewed 90 older people who were over 75 years of age and received 

home care from nursing auxiliaries in their homes or in sheltered accommodation. A 

typology of older adults in persistent pain was developed. Activities for handling pain 

were examined using content analysis. The findings suggest that the characteristics of the 

older people, such as their way of experiencing themselves, how pain affects their daily 

life, and how they perceive effects and side effects or pain management, are varied. They 

found that the interviewed older adults could be divided into 4 groups: ( a) competent and 

proud, (b) confident and serene, ( c) misunderstood and disappointed, and ( d) resigned 
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and sad. The first two groups expressed satisfaction in spite of pain and described 

themselves and their significant others in a positive way. The researchers further 

concluded that being old and living in persistent pain was not inevitably considered as an 

impediment to experiencing one's life as satisfactory. For other people, being old and 

living with persistent pain meant dissatisfaction. The other two group, "misunderstood 

and disappointed" and "resigned and sad", expressed emotional distress and distrust in 

significant others. Not only the pain itself but also reactions from family or staff 

contributed to dissatisfaction when older adults with CNP felt that significant others 

refused to listen to or did not believe their complaints. Feelings that significant others 

viewed them as a bother brought still more suffering. Among all participants, the most 

common strategies used to manage pain were (a) medication, (b) rest, (c) mobility, (d) 

distracting, and (e) talking about pain. Davis, Jimenez, and Rubin (2000) found similar 

results in a group of older adults with arthritis. Blomqvist and Edberg suggested older 

adults chose pain management strategies by balancing the advantages of the activities 

against the disadvantages. 

Research has provided in-depth accounts of older adults living with persistent 

pain. Uncontrolled or under-managed chronic pain may have detrimental consequences 

upon the lives of the older adults, as well as their families. Management of pain should be 

considered in the prevention of the progression of disability and the deterioration of self

rated health as well as enhancing the well-being among older adults. 
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Chronic Pain Management in Older Adults 

Definition of Pain Management 

Davis (1992) defined pain management as" success in taking care of or handling 

the pain by using certain actions and by directing and controlling one's own use of these 

actions" (p. 84). Taking a concept analysis approach, Davis explored the meaning of pain 

management among individuals experiencing chronic pain for a period of time ranging 

from less than a year to more than IO years. The process of the conceptual analysis of 

patient's pain management descriptions led to the identification of attributes that led to a 

definition of chronic pain management. This definition includes relief, modulation and 

self-efficacy. The attainment of pain management relies on using certain actions and by 

directing and controlling one' own use of these actions to take care or handle the pain. 

Pain relief refers to "easing or alleviating the pain" (p.81 ). Pain modulation denotes 

"adjusting to or softening the effects of the pain under a variety of circumstances" (p. 81 ). 

Self-efficacy is "the individual's capacity to take care of or handle the pain" (p. 81 ). 

Among these four concepts, "management" is of the highest order, which encompasses 

the other three concepts. Davis noted this concept analysis revealed the vital role of the 

individual's involvement in pain management process, in which changing circumstances 

constantly challenge the individual. 

Strategies and Guidelines of Pain Management for Older Adults 

Reducing the impact of chronic pain has become an important objective for 

geriatric wellness and health care programs. Yet, providing effective pain management to 
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the geriatric patient continues to be a challenge to healthcare professionals. Many 

researchers and professional organizations have suggested guidelines and strategies to the 

management of chronic pain. 

In 1998, the American Geriatrics Society (AGS) published a clinical practice 

guideline, entitled "The Management of Chronic Pain in Older Persons". To comply with 

the advances in pharmacology and the availability of new drugs and strategies for the 

management of pain in older persons, the AGS revised the guideline in 2002. In the 2002 

version, the AGS indicated that pharmacological treatment is the most common treatment 

to control pain in older patients; yet, it carries both benefits and risks. The treatment plan 

should be individualized. The AGS further pointed out that for some pain conditions, it 

would be unrealistic for patients to expect complete absence of pain. 

The AGS advocated the combination of pharmacological and non

pharmacological treatment would result in greater reduction in pain and improvement in 

function in older adults experiencing persistent pain. Non-pharmacological pain 

management interventions, including patient education, physical exercise, and cognitive

behavioral therapy, should be an integral part of the approach to management of any 

persistent pain problem. AGS suggested that patient education programs, especially those 

associated with actual practice of self-management and coping strategies, significantly 

improve overall pain management. In addition, the AGS stressed the pivotal role of active 

patient involvement; active patient involvement would help to built self-reliance and 

control over pain. 
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In the 2002 guideline, the AGS further recommended learning cognitive and 

behavioral pain coping strategies as part of pain management for all older adults with 

persistent pain. Cognitive coping strategies are aimed at altering factors such as 

helplessness, low self-efficacy, and catastrophizing that have been shown to increase pain 

and disability. Cognitive strategies to be used with pain management may include (a) 

distraction, (b) alteration of thought process, and ( c) meditation. The behavioral 

strategies (i.e. pacing daily activity, increasing involvement in pleasurable activity and 

using relaxation techniques) can help older adults to control pain. 

Regular participation in physical activities is also recommended by the AGS 

(2002) as part of pain management regimen. The AGS stipulated the multifold benefits of 

regular physical activity in older adults with persistent pain; these benefits included (a) 

pain reduction, (b) enhancement of functional capacity, ( c) increases in psychological 

health, and ( d) lessen the clinical impact of age-related biological changes and of chronic 

disease. The AGS laid out a recommendation for exercise programs for older adults with 

persistent pain. The exercise program should include exercises that (a) improve joint 

range of motion, (b) increase muscle strength and power, ( c) enhance postural and gait 

stability, and ( d) restore cardiovascular fitness (AGS). 

Given the pervasive effect of chronic pain, Arnstein (2003) affirmed a 

comprehensive approach to pain management is needed that integrates and uses 

concurrently multiple interventions to address the needs of the body, mind, spirit and 

social interactions. In addition, addressing the physical effects of persistent pain on 
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multiple systems and bodily functions requires combining both pharmacological and non

pharmacological interventions to reduce pain and improve function (Amstein). An 

integrated cognitive-behavioral program, that include mastering journaling, cognitive 

reframing, attitude adjustments and problem-focused coping skills could minimize the 

negative affect of stress, disabling beliefs and upsetting emotions (Arnstein). Through 

improving spiritual insights, individuals could initiate the processes of grieving, 

forgiveness, and acceptance that are needed to transcend perceived limits and find new 

meaning in their lives. Participating in activities that require social interaction, including 

those that are therapeutic, may assist chronic pain patients to become more independent 

and involved in family or socially meaningful activities. Amstein claimed that with such 

a comprehensive management approach, individuals with chronic pain could restore joy, 

functioning, and a sense of purpose despite the devastating toll persistent pain has taken. 

Recognizing the complexity of chronic pain and to address the issue, the 

Wisconsin Medical Society (WMS) formed a Task Force on Pain Management in 2002 to 

study chronic non-cancer pain and to formulate and write guidelines for the evaluation 

and management of patients with chronic pain (WMS, 2004). The Task Force later 

published Guidelines for the Assessment and Management of Chronic pain in 2004, 

which is designed to support quality health care and effective management of chronic 

pain. The Guidelines define chronic pain as 

A process wherein patient, physician, and non-physician clinician work together 

to improve function, reduce pain, develop self-management skills, and maintain 
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those improvements over time. This process requires active participation by the 

patient (and significant others in the person's life) and open ongoing 

communication among all practitioners involved in the treatment process (WMS, 

p. 3). 

The WMS stressed the importance of a comprehensive pain treatment plan. 

Although medications are critical elements of the treatment plan, non-pharmacological 

interventions, i.e. psychological and rehabilitation treatment modalities, should be used as 

adjuncts to maximize pain relief while decreasing side effects (WMS, 2004). This 

publication also pointed out that individual cognitive behavioral psychotherapy should 

aim at the cognitive strategies for (a) life planning, (b) pacing of activities, and (c) 

acceptance of physical limitations and their emotional consequences. The follow-through 

of the behavioral strategies by patients is a vital component for the psychotherapy to be 

successful (WMS). 

Pain Management Strategies Used by Older Adults with Chronic Pain 

Older people often feel ambivalent about the benefits of taking any action to 

relieve their pain. They may perceive methods for managing pain to be of limited value 

and often avoid complaining of pain due to their reluctance to bother others (Yates, 

Dewar, & Fentiman, 1995). An individual's beliefs and attitudes have long been 

considered important factors in how people respond to pain. Yates, Dewar, and Fentiman 

carried out focus group interviews to obtain in-depth descriptions of the nature of pain 

beliefs and attitudes and of pain management practices among elderly people living in 
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long-term residential care settings. Ten 60-90 minute focus group interviews, each 

involving approximately five older people, were conducted in four large, long-tenn 

residential care settings in Australia. Categories of beliefs and attitudes regarding pain 

were identified following analysis of the verbatim transcripts of these interviews. 

Findings suggested that many elderly people living in long-term residential care settings 

may have become resigned to pain, that they are ambivalent about the benefit of any 

action for their pain and that they may be reluctant to express their pain. 

Lansbury (2000) conducted a qualitative study to explore the preferred coping 

strategies of older people and the barriers they encountered in trying to manage their 

pain. Elderly people (N = 72, 58 female and 14 male) with chronic pain, ranging in age 

from 65 to 90 years with a mean age of 75 years, were interviewed. Data were collected 

using six focus groups and 12 in-depth interviews and a biographical questionnaire. The 

constant comparative method was used to analyze all recorded interviews. Lansbury 

concluded that elderly people preferred to use self-administered coping strategies, 

including physical and cognitive elements, for their pain. These preferred strategies 

included (a) home remedies, ranging from dietary modifications such as garlic, vitamin 

supplement to whisky, copper bracelets, (b) massage and topical agents, such as pain

relieving cream, ( c) physical agents, mainly heat application but not ice, and ( d) 

"informal" cognitive coping strategies, including relaxation, distraction, praying and 

using humor. 
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Lansbury (2000) indicated that, although feeling skeptical about the efficacy of 

some strategies, older adults might feel that there is an advantage in trying those 

strategies that are unlikely to do any harm. Non-preferred strategies include prescribed 

treatments that include medications, physiotherapy and exercise. Lansbury suggested that 

the lack of individuals' information on long-term strategies had resulted in their 

preference of non-orthodox management over professional pain management. 

In the same study, Lansbury (2000) also identified physical and psychosocial 

barriers to chronic pain management in the elderly. These included (a) the cost of 

therapeutic agents and health services, (b) access to the needed healthcare services, ( c) 

related disorders that restrict activities, (d) side-effects of medications, (e) the patient's 

own attitudes/beliefs to pain, (f) the patients' perceived attitudes of the health 

professionals and others, (g) fear of loss of control and independence, and (h) previous 

unpleasant experiences and ineffective treatment. 

Among all pain management strategies, pharmaceutical methods are used most 

often; other strategies commonly used include rest, mobility, distraction and talking about 

pain (Blomqvist & Edberg, 2002; Davis & White, 2001; Yates et al., 1998). Davis and 

White explored the possible age group difference related to the use and perceived 

helpfulness of various pain management methods. Through a secondary analysis of data 

that had been collected as part of a study aimed at developing an instrument for 

measuring the chronic pain experience, a convenience sample of 361 adults with 

diagnoses of arthritis, back pain or primary headache completed the study survey. For the 

40 



purpose of this study, the sample was divided into three age groups: younger adults aged 

18 to 39 (n = 154), middle-age adults aged 40 to 64 years (n = 171), and older adults aged 

65 years and older (n = 36). Analysis of variance (ANOVA) showed that differences 

existed in the frequency with which 9 of the 20 pain management methods included in 

the Pain Management Inventory (PMI) were used by the older age group, as compared to 

those younger than 65 years of age. Passive approaches, taking medicine for pain and 

resting, were the methods used most often by all age groups. Heat application, cold 

application and the use oftranscutaneous electrical stimulation (TENS) were used as 

adjuncts to medicine for pain, with heat application used most frequently and TENS the 

least. In addition, other methods that were used significantly less often by the older group 

included (a) massage (F= 5.26,p = .006), (b) stress control (F= 4.09,p = .02), (c) 

relaxation technique (F= 8.04,p = .000), (d) positive self-talk, (e) talking with others 

who understand (F = 3.34, p = .04), (f) biofeedback (F = 7.61, p = .001 ), and (g) 

antidepressant medicine (F = 5.65, p = .004). These findings suggested that older adults 

used cognitive-behavioral (C-B) approaches less frequently for modulating pain. 

Davis and White took another look at the age differences in the perceived 

helpfulness on the PMI's items. Three methods were rated as being significantly more 

helpful by the older adult group; these three methods were (a) talking with those who 

understand (F = 4.50, p = .01), (b) applying cold (F = 8.22,p = .00), and (c) using 

relaxation (F = 4.08, p = .02). Despite studies showing the effectiveness of C-B strategies 

in pain management, the sample of this study did not view the C-B strategies as most 
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helpful, probably due to lack of exposure (Davis & White). Further analysis with 

Cronbach 's coefficient was performed with the older adult group to determine any 

interrelation among methods included in the PMI (Davis and White). Five methods show 

internal consistency (a= 0.75); they were (a) distracting techniques, (b) relaxation 

methods, (c) stress-control methods, (d) positive self-talk, and (e) stress-control methods. 

The findings exemplified a combination of methods, both medicine and other self

management methods, which older adults might use to modulate pain. 

Cognitive-Behavioral Therapy in Chronic Pain Management 

Effectiveness of Cognitive-Behavioral Therapy in Chronic Pain Management 

for Older Adults 

Cognitive-behavioral therapy helps individuals manage pain through changing 

cognitive and behavioral factors that worsen the experience of pain (Kerns, Marcus, & 

Otis, 2001; Turk & Fernandez, 1997). The C-BT has been reported to have benefits for 

older people with chronic pain conditions (Caudill, Schnable, Zuttermeister, Benson, & 

Friedman, 1991; Keefe Dunsmore, Burnett, 1992; Keefe & Caldwell, 1997; Keefe, et al, 

1990; Kem, Turk, Holzman, & Rudy, 1986; Smith, Amstein, Rosa, Wells-Federman, 

2002; Sinclair & Wallston, 2001), though the therapy has not been used as often by older 

adults as by younger adults (Davis, Cortez, & Rubin, 1990; Davis & White, 2001 ). 

Using a randomized controlled trial, Speckens, van Hemert, Spinhoven, Hawton, 

Bolk, and Rooijmans (1995) reported their findings on the effectiveness of C-BT for 

patients with medically unexplained physical symptoms in comparison with optimized 
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medical care. Seventy-nine participants between ages 18 and 64 years (M = 3 7, 50% 

women) were randomly assigned to either a treatment group or control group. The 

intervention group (n = 39) received between six and 16 sessions of C-BT. Therapeutic 

techniques used included identification and modification of dysfunctional automatic 

thoughts and behavioral experiments aimed at breaking the vicious cycles of the 

symptoms and their consequences. The control group (n = 39) received optimized 

medical care. At 6-month follow up the intervention group reported a higher recovery rate 

( odds ratio 0.40; 95% confidence interval 0.16 to 1.00), a lower mean intensity of the 

physical symptoms ( difference -1.2; -2.0 to -0.3), and less impairment of sleep ( odds ratio 

0.38; 0.15 to 0.94) than the controls. After adjustment for coincidental baseline 

differences, the intervention and control groups also differed with regard to frequency of 

the symptoms (0.32; 0.13 to 0.77), limitations in social (0.35; 0.14 to 0.85) and leisure 

(0.36; 0.14 to 0.93) activities, and illness behavior (difference -2.5; -4.6 to -0.5). At 12-

month follow-up the differences between the groups were largely maintained; the 

adjusted odd ratios were 0.43 (Cl: 0.17 to 1.08) for recovery rate, 0.35 (CI: 0.15 to 0.84) 

for frequency of symptoms, and MD-1.2 (CI: -2.3 to -0.2) for main intensity of 

symptoms. In addition, social interactions and sleep and illness behavior remained lower 

in patients who received C-BT at 12 months of follow-up. Speckens et al. concluded that 

C-BT seems to be feasible and effective treatment in general medical patients with 

unexplained physical symptoms. 
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A prospective randomized controlled outcome study was designed to evaluate 

whether a multi-modal cognitive-behavioral treatment for chronic spinal pain (MMCBT) 

specifically designed for women had an increased effect on well-being and rate of return 

to work compared to a regular MMCBT regimen (Jensen, Dahlquist, Nygren, Royen, & 

Stenberg, 1997). Fifty-four subjects from a cohort of all registered sick-listed women in 

three districts participated in the study. Subjects were allocated by central randomization 

into two groups. One group was treated with a regular MMCBT program and the other 

group with a MMCBT program specifically designed for women. Assessments were 

performed at pretreatment-posttreatment (last treatment day) and at 6 and 18 months 

posttreatment. Questionnaires covering the bio-psycho-social spectra of the chronic pain 

syndrome and sick leave were used to measure outcome. Significant differences were 

found on self-reported disability between groups (F = 5.52, p = .05). In addition, the 

experimental group changed their cognitive and behavioral pain-coping strategies to be 

more active and less focused on pain. Differences in coping strategies were found 

including (a) diverting attention (F= 7.68,p = .01), (b) reinterpreting (F= 4.46,p = .05), 

(c) positive self-statement (F= 5.42,p = .05), and (d) increasing behavioral activities (F 

= 18.16, p = .001 ), favoring the experimental treatment. About one-third of the variance 

in disability was explained by the set of pain-coping strategies assessed in the study. 

Jensen et al. concluded the results did not lend sufficient statistical support to warrant 

acceptance of the experimental treatment as superior to the regular treatment in 

improving health and sick leave. 
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A treatment outcome study was undertaken to compare C-BT, an educational 

intervention, and a control standard care condition for the management of arthritic pain in 

older adults (Gagliese & Melzack, 1997). There were no significant differences in 

medication intake, pain behaviors, or physical disability. At the completion of treatment, 

patients in the C-BT condition had significantly lower levels of pain, anxiety, and 

depression than those patients who received the educational intervention and those 

patients in the standard care group. 

A study by Parker, Frank, and Beck et al. ( 1988) demonstrated that improvements 

in older patients were maintained at a 12-month follow up. These studies suggest that 

older patients will practice the use of methods consistently once they have been learned. 

As in C-BT with other populations, treatment may not necessarily decrease pain 

sensations, but it may improve coping and decrease disability. 

Sinclair and Wallston ( 1998) conducted a quasi-experimental study to evaluate the 

effectiveness of a cognitive-behavioral nursing intervention for women with rheumatoid 

arthritis (RA). Ninety adult women with RA participated in 1 of 14 nurse-led groups over 

an 18-month period. Personal coping resources, pain-coping behaviors, psychologic~l 

well-being, and disease symptomatology were measured at four time periods. There were 

significant changes on all of the measures of personal coping resources (p < .001) and 

psychological well-being (p < .05), half of the pain-coping behaviors (p < .05), and one 

indicator of disease symptomatology (fatigue, p < .05) from pre- to post-intervention. 
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Furthermore, the positive changes brought about by the program were maintained over 

the 3-month follow-up period. 

Several studies have examined the use of C-BT for general musculoskeletal pain. 

A cognitive-behavioral pain management program for elderly nursing home residents 

with chronic pain was compared with an attention and support control treatment in a 

randomized pre-/post-comparison group design with follow-up (Cook, 1998). Thirteen 

women and nine men, ranging in age from 61 to 98 (M = 77 .2), from two large nursing 

homes participated in the treatment programs through 10 weekly group sessions. Results 

revealed that the subjects who received the cognitive-behavioral training reported less 

pain and pain-related disability, although the two programs were perceived as equally 

credible both before and after treatment. No significant treatment effects were found for 

depression and physician medication ratings. Treatment effects were maintained at a four

month follow-up, despite an overall increase in reported pain. Findings indicate that 

elderly nursing home residents with chronic pain and without serious cognitive 

impairment can benefit substantially from training in cognitive and behavioral pain 

management strategies that are known to be effective with younger age groups and 

community-residing older adults. 

A pilot study investigated an 8-week C-BT program for patients with 

fibromyalgia (Singh, Berman, Hadhazy, and Creamer, 1998). Positive outcomes included 

significant decreases in pain, fatigue, and sleeplessness and elevations in movement, 

mood state, and general health. 
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Taking a different approach, Morley, Eccleston and Williams (1999) conducted a 

meta-analysis to compare the effectiveness of cognitive-behavioral treatments with the 

waiting list control and alternative treatment control conditions. They categorized the 

treatments into three primary types based on a consensus judgment of therapy derived 

from the source paper: (a) biofeedback and relaxation, (b) behavioral therapy, and (c) C

BT. Morley et al. grouped major facets of pain into nine domains; they are: (a) pain 

experience, (b) mood/affect, ( c) cognitive coping and appraisal, ( d) pain behavior, ( d) 

pain behavior, (e) biology/biological fitness, (f) social role functioning, (g) use of health 

care system, and (h) miscellaneous. When compared with the waiting list control 

conditions cognitive-behavioral treatments were associated with significant effect size on 

all domains of measurement (median effect size across domains= 0.5). Comparison with 

alternative active treatments revealed that C-BT produced significantly greater changes 

for the domains of pain experience, cognitive coping and appraisal (positive coping 

measures), and reduced behavioral expression of pain. Differences on the following 

domains were not significant: mood/affect ( depression and other, non-depression, 

measures), cognitive coping and appraisal (negative, e.g. catastrophization), and social 

role functioning. Morley et al. concluded that active psychological treatments based on 

the principle of cognitive behavioral therapy are effective. 

Components of Cognitive-Behavioral Therapy for Chronic Pain Management 

Cognitive-behavioral therapy in chronic pain is a complex treatment regimen with 

many potentially effective components, such as relaxation techniques, coping skills, and 
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activity pacing. C-BT is most commonly administered in individual or group outpatient 

treatment sessions. Kerns, Marcus, and Otis (2001) maintained that education was central 

to most C-BT and suggested limiting treatment sessions to no more than 10 60- to 90-

minute sessions. Other C-BT experts have recommended, consistent with other learning

based therapies, that C-BT sessions should be structured to include three phases-a 

review of the previous session and intersession homework assignments, education and/or 

training in a new concept or skill, and establishment of intersession goals and homework 

assignments (Kerns, Marcus, & Otis; Philips & Rachman, 1996; Winterowd, Beck, & 

Gruener, 2003). Specific ]earning-based therapeutic techniques are introduced to meet the 

goals of improved self-management of pain. Patient-oriented reading assignments serve 

an important role in this context. Social reinforcement and contingency management/goal 

setting are key strategies and should be included for promoting adherence to skills 

practice and other treatment recommendations (Kerns, Marcus, & Otis). A collaborative, 

problem-solving style of interaction that promotes or encourages the individual with pain 

to take an active role throughout the treatment process should be emphasized. 

Using a case study approach, Keefe, Jacobs and Edwards ( 1997) affirmed there 

were two phases in the overall C-BT program: a treatment-rationale phase and a skilled

training phase. During the treatment-rationale phase, patients are educated about pain and 

the role that they can play in pain control. A simplified version of the gate control theory 

of pain is introduced to help patients recognize that they have some control over their 

pain experience. Patients are introduced about the role that thoughts and emotions play in 
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opening and closing the gate, thereby increasing and decreasing their pain intensity. 

Patients are asked to identify thoughts and emotions that influence their own pain 

experience. Once patients are familiar with the relationship among their emotional states, 

thoughts and pain experiences, coping skills are, then, presented. Throughout the skill

training phase, Keefe et al. suggested that three sets of pain coping skills should be 

included in the training of coping skills. They are (a) behavioral skills, (b) cognitive 

skills, and ( c) physiological self-control skills. Table 2.1 presents the purposes and 

techniques of the three sets of pain coping skills suggested (Keefe et al). 

Table I 

Three Sets of Pain Coping Skills 

Set Behavioral Coping 

Purpose To Increase Pain 
Control By Changing 
Daily Activity Pattern 

Techniques • Activity-Rest 
Cycling 

• Graded Exercise 

• Pleasant Activity 
Scheduling 

Cognitive 

To divert thinking 
away form pain 
sensation 

• Mental Image 

• Counting 
Techniques 

• Music 

• Cognitive 
Restructuring 

Physiological Self
Control 

To reduce tension 

■ Biofeedback 

■ Progressive 
muscular 
relaxation 

Morley, Eccleston, and Williams ( 1999) identified the importance of having a 

manual available as part of treatment delivery. Morley, Sharpiro and Biggs (2004) 

maintain that a manual is the essential element of a treatment and that manuals should be 
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developed and implemented in studies of effectiveness in everyday clinical setting. 

Morley et al. further suggest the use of a treatment manual provides many benefits: (a) 

offers guidance on how the separate parts of a program function, (b) sets minimal 

standards of therapeutic activities, (c) provides a common standard and a consistent 

delivery of treatment by different therapists in different settings and ( d) enables a 

systematic method to evaluate adherence to the treatment as defined in the manual. 

Kerns, Marcus and Otis (2001) suggested that techniques commonly incorporated 

in a C-BT for pain would include (a) relaxation training, (b) coping skills training, (c) 

behavioral rehearsal, (d) cognitive restructuring, and (e) assertiveness training. They 

reviewed content of C-BT pain management programs reported in research articles and 

books; a summary is presented in Table 2.2. Content included in these works coincided 

with the techniques suggested by Kerns, Marcus and Otis. Two topics that were not 

addressed by Kerns, Marcus and Otis were pharmacological management and nutrition. 

Many studies have evidenced the effects of C-BT on the management of CNP. C

BT appears well-suited to the management of CNP experienced by older adults. The 

review ofliterature, however, showed that only a few studies have focused on older 

adults experiencing CNP and even fewer have explored the effects of C-BT with this 

population. The relatively sparse number of studies documenting the use of C-BT with 

older adults in combination with the rate at which this segment of the population is 

growing emphasizes this as an area in need of research attention. 
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Table 2 

Components ofC-BT Program from Various Sources 

Author Catalano, E. M. & Philips, H. C. & Johansson C. et al. 
Hardin, K. N. {19962 Rachman, S. {1996) {19982 

Article/Book The Chronic Pain The Psychological Effects of a cognitive-
Title Control Workbook Management of behavioral pain-

Chronic Pain management program. 
Type of Self-Help Book Practical Guide for Research report 
Material Clinicians 

Content (a) Leaning to Cope (a) Introduction to (a) Introduction To 

(b) Theories of Pain Self-Management Gate Control 
Approach & Gate Theory 

(c) Exercise Control Theory (b) Goal Setting 
(d) Stress (b) Role of Relaxation Sessions 

Management - Relaxation (c) Graded Activity 
(e) Psychological Techniques Training 

Techniques - Distraction/ 
Imagery (d) Exercise 

(f) Dealing with Techniques (e) Activity Pacing Others (c) Role of Exercise 
(g) Sleep & Pain (f) Relaxation 

( d) Role of Medication 
(h) Nutrition & Pain (e) Role of Emotion 

(g) Cognitive 
Techniques 

(i) Medication - Stress Reduction 
(h) Social Skills 

(f) Role of Attention Training 
- Relaxation 
Techniques (i) Drug Reduction 

(g) Role of Pain (j) Distraction 

Appraisal Technique 

-Cognitive 
Restructure 

(k) Imagery 

-Self-Talk (I) Coping Self-
Statement 

(h) Activity Pacing 
(m) Planning Of The 

(i) Assertion Work Return 

(j) Relapse prevention 

(Table 2 continues) 
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( Ta hie 2 continued) 

Author American Chronic Pain Caudill, M. A. (2002) McCracken, LM, 
Association {20002 Turk, DC. {2002} 

Article/Book From Patient to Person: Managing Pain Behavioral and 
Title First Steps Before It Manages co gni ti ve-behavi oral 

You treatment for chronic 
pain: Outcome, 
predictors of outcome, 
and treatment process 

Type of Self-Help Book Self-Help Book Research Report 
Material 
Content (a) Introduction (a) Introduction (a) Promotion of a 

Learning to Live (b) Pathophysiology self-management 
with it 

Of Pain perspective 
Impacts of chronic 
pam (c) Introduction to (b) Relaxation Skills 
Ten steps C-BT (c) Cognitive 

(b) Knowing yourself (d) Relaxation Restructuring 
- Do you know who techniques (d) Goal Setting 

you are? (e) Activity Pacing (e) Activity Pacing Setting Priority 
Goal setting (f) Communication (f) Problem-Solving 

- Managing Emotion with Pain 
Skills 

- Attitude (g) Nutritional 

(c) Live with Others Guidance 
(g) Guided Imagery 

- Basis Rights (h) Automatic 
(h) Desensitization 

- Assertiveness thoughts (i) Hypnosis or 
- Family Attention Control 

Involvement (i) Cognitive 
distortion (j) Communication 

(d) Your Body 
(j) Assertive 

Skills 
Stress & 
Relaxation communication (k) Habit Reversal 

Exercise (k) Problem solving (1) Maintenance and 
Sleep Hygiene and coping Relapse 

- Nutrients strategies Prevention 
- Hints for everyday 

living 

(Table 2 continues) 
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( Table 2 continued) 

Author 
Article/Book Title 
Type of Material 
Content 

Winterowd, C., Beck, A. T. & Gruener, D. (2003) 
Cognitive Therapy with Chronic Pain Patients 
Practical Guide for Clinicians 
(a) Introduction of Pain (j) Automatic Thoughts 

and C-BT (k) Cognitive Restructuring 
(b) Behavioral 

Intervention 
(l) Problem-Solving Strategies 

(c) Monitoring Pain 
(m) Imagery 

(d) Activity Pacing 
(n) Modifying Beliefs about Pain 

(e) Relaxation 
(o) Psychosocial Stressors 

Techniques (p) Assertive Communication 

(t) Distraction (q) Medication 

Techniques (r) Creation of Self-Help Plan 

(g) Cognitive 
Intervention 

(s) Relapse prevention 

(h) Automatic Thoughts 

(i) Cognitive 
Restructuring 

Health Benefits of Tai Chi Chuan 

In most of the English literature, Tai Chi Chuan (TCC) is described as a 

traditional Chinese form of exercise derived from martial arts. During the past 20 years, 

TCC has also spread throughout Western countries, and health benefits ofTCC have 

received growing scientific attention over the past two decades. Many researchers have 

conducted studies related to the effects ofTCC, though few of these have studied its 

effect on pain reduction. 
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71,e Effect of TCC on Mental I lea/ti, 

TCC exercise emphasizes mental concentration while practicing it, and practice 

requires a combination of deep diaphragmatic breathing and relaxation with slow gentle 

movements. Thus, TCC provides a form of stress reduction. 

The beneficial effects of TCC on mental health were evaluated by Brown et al. 

( 1995). Psychological changes of healthy, sedentary older adults associated with 16-week 

moderate and low intensity exercise training programs were evaluated by Brown et al. 

Participants included 69 women (mean age= 54.8 ± 8.3 yr) and 66 men (mean age= 50.6 

± 8.0 yr). Participants were randomly assigned to one of the following five groups: (a) 

control group, (b) moderate-intensity walking group (MW), (c) low-intensity walking 

group (LW), (d) low-intensity walking plus relaxation response group (LWR), or (e) 

mindful exercise group (ME) -a TCC program. Women in the ME group experienced 

reductions in mood disturbance (tension, p < 0.01; depression, p < 0.05; anger, p < 0.008; 

confusion, p < 0.02; and total mood disturbance, p < 0.006) and an improvement in 

general mood (p < 0.04). Women in the MW group noted greater satisfaction with 

physical attributes (body cathexis, p < 0.03), and men in MW reported increased positive 

affect (p < 0.006). No other differences were observed between groups on measures of 

mood, self-esteem, personality, or life satisfaction. Brown et al. concluded that exercise 

plus cognitive strategy training programs are more effective than exercise programs 

without structured cognitive components in promoting psychological benefits. 
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Kutner, Barnhart, Wolf, McNeely, and Xu (1997) studied the self-reported 

benefits ofTCC practice by older adults. The researchers were interested in the following 

benefits as reported by the participants: (a) noticeable effects on Ii fe, (b) sense of 

confidence changed, (c) activities of daily life were affected, (d) nonnal physical 

activities changed, and (e) benefited from participating. A self-esteem scale (Rosenberg, 

1965) and five scales (i.e., general health perceptions, physical functioning, emotional 

functioning, bodily pain, and social functioning) from the MOS SF-36 measured the 

study variables. A total of 200 individuals, aged 70 years or older, were entered into the 

study and randomized to either a computerized balance-training group (BT), TCC 

training (TC), or an educational (control for exercise) group (ED) for 15 weeks. Both the 

ED and the BT groups met once for an hourly session each week, while the TC group met 

for two I-hour sessions each week but with a total instructional time equivalent to the 

former groups. All 130 subjects were followed for four months after the intervention at 

which time they responded to exit interview questions asking about perceived benefits of 

participation. 

The results from logistic regression analyses indicated that age, gender, currently 

working for pay, trouble falling asleep, and having experienced fall(s) during the past 

year were not related to any of the five outcomes (Kutner et al., 1997). Compared to 

participants in the ED (n = 40) and BT (n = 39) groups, participants in the TC (n = 51) 

group were significantly more likely to report beneficial effects. TC group participants 

significantly more often reported the following: (a) noticeable effect on life ( odds ratio 
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[OR] = 4.19; p = .006), (b) sense of confidence changed (OR= 3.21; p = .0 l ), ( c) 

activities of daily life were affected (OR= 4.53;p = .001), (d) normal physical activities 

changed (OR= 23.03; p = .0001 ), and (e) benefited from participating (OR= 5.90; p = 

.04). Participants in the BT group were also significantly more likely than those in ED 

group to report the beneficial effect of sense of confidence changed (OR= 4.22; p = 

.003). No significant differences were found over time between intervention groups in 

relation to self-esteem or health status. Based on their findings, Kutner et al. concluded 

that the TCC and BT interventions might provide older persons with a sense of 

confidence in being mobile which, in turn, would lead to a more generalized feeling of 

confidence that could effectively motivate them to make exercise an ongoing part of their 

lives. 

Alternatively, Ross, Bohannon, Davis and Gurchiek ( 1999) evaluated the effect of 

an 8-week TCC program on mood for the elderly using a pretest-posttest quasi

experimental design. A convenience sample of 13 elderly volunteers (two males and 11 

females), who were living independently in a public housing facility participated in the 

study. The Multiple Affect Adjective Check List (MAACL-R), used to measure mood, 

was completed by participants at baseline and at the end of the 8-week TCC program. 

Composite scores on the MAACL-R demonstrated significant improvement (t(l O) = 2.19, 

p = .05), although individual subscale scores did not show a significant change. The mean 

pretest measure of mood was 1.10 (SD = 1.30) and the mean posttest measure was 0.64 

(SD= 1.21. Findings included significant improvement (p = .05) in trait anxiety and pain 
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perception. Ross ct al. indicated such improvements achieved by engaging in TCC might 

have a profound effect on the incidence of falls, injuries, resulting disability, and overall 

quality of life. Ross ct al. further advocated the use ofTCC as a safe, viable method of 

exercise for the elderly that provided significant health results. 

Hartman, Manos, Winter, Hartman, and Li (2000) studied the effects of a 12-week 

TCC training on arthritis self-efficacy, quality of life indicators, and lower extremity 

functional mobility in older adults with osteoarthritis with a prospective, randomized, 

controlled clinical trial design. Arthritis self-efficacy (Arthritis Self-Efficacy Scale), 

quality of life indicators (Arthritis Impact Measurement Scale), functional outcomes 

(one-leg standing balance, 50-foot walking speed, time to rise from a chair) were used to 

measure outcomes before and after intervention using blinded testers. A prospective, 

randomized control trial design was used to test the effects of a TCC group and Control 

group. Group times time (2x2) mixed factorial analyses of variance were applied to 

determine the significance of pre-post changes of study outcomes. A total of 33 

community-dwelling participants (mean age 68) diagnosed with lower extremity 

osteoarthritis and having no prior TCC training longer than 2 weeks were entered to the 

study. The TCC training included two I-hour TCC classes per week for 12 weeks. The 

results showed TCC participants experienced significant (p < .05) improvements in self

efficacy for arthritis symptoms, total arthritis self-efficacy, level of tension and 

satisfaction with general health status. Hartman et al. concludes that a moderate TCC 

intervention can enhance arthritis self-efficacy, quality of life, and functional mobility 
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among older adults with osteoarthritis. TCC training is a safe and effective 

complementary therapy in the medical management of lower extremity osteoarthritis. 

Li, Duncan, ct al. (200 l) investigated the effect of TCC on psychological well

being, using a randomized controlled trial. A 6-month Tai Chi exercise program was 

tested to determine if it enhanced elderly individuals' psychological well-being. 

Participants (N = 98) were randomly assigned to either continue their daily routine 

activities ( control group; n = 45) or participated in a TCC class (TCC group; n = 53). 

Psychological well-being variables were assessed at baseline, 3 months, and 6 months 

(termination of the intervention). The variables measured included (a) depression, (b) 

negative and positive affect, (c) exercise-related psychological distress and positive well

being, (d) life satisfaction, and (e) perceptions of health. Latent growth curve (LGC) 

modeling methodology was used to analyze the repeated measure data (Li, Duncan, et 

al.). Significant group differences (p < .05) in all well-being measures were observed (Li, 

Duncan, et al.). The TCC group reported greater decreases in depression (treatment effect 

[µadd]= -.034), negative affect (µadd= -.044), and psychological distress (µadd= -.176) 

compared to the control group. Significant increases were found in positive affect (µadd = 

.07), positive well-being (µadd = .138), life satisfaction (µadd = .115), and health 

perceptions (µadd = .052). Li, Duncan, et al. concluded that TCC was an effective exercise 

modality for enhancing psychological well-being in elderly individuals, suggesting that 

the benefits ofTCC on psychological well-being were parallel to the positive effects of 

more traditional aerobic exercises such as walking and jogging. 
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11,e Effect of TCC on Self-efficacy and Physical Functioning 

Li, Harmer, McAulcy, Fisher, ct al. (2001) used Tai Chi as an exercise model to 

investigate the association between self-efficacy and physical function. Low-active older 

adults (N= 94), 65 - 96 years old (M= 72.8 years, SD= 5.1) were randomly assigned to a 

6-month, twice a week TCC group or a wait-list control group. Outcome variables (i.e. 

self-reports of movement efficacy and physical function) were assessed at baseline, mid

study, and termination of the study. Preliminary data analysis showed the scores for self

efficacy and self-rated physical function increased over time for the TCC group 

participants while those of the participants at the control group fluctuated. Using the 5-

point difference criterion as suggested by Ware et al. (1993), Li, Harmer, McAuley, 

Fisher, et al. further indicated that the increase in physical function scores among the 

TCC participants had reached clinically meaningful differences. Moreover, latent growth 

curve analyses revealed that a significant rate of change, 6.88 units per 3 month (p <.05), 

attributable to the Tai Chi intervention in both self-efficacy and physical function, with 

participants experiencing significant improvements over the course of the intervention. 

Analyses also showed a positive association between self-efficacy and physical function 

(r = .55, t = 2.29, p <.02). In addition, initial self-efficacy status was negatively related to 

changes in physical function over time (r = -.51, t = -2.53, p < .01 ), indicating that 

participants who reported lower self-efficacy at baseline tended to enhance perceptions of 

physical functioning at a greater rate when compared with those reporting higher baseline 

self-efficacy (Li, Harmer, McAuley, Fisher, et al.). 
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To further explore the effects ofTCC on self-efficacy and physical function, Li, 

McAuley, Harmer, Duncan and Chaumeton (2001) conducted repeated-measures ANOVA 

to examine the efficacy-exercise behavior ( class attendance) relationship. Results 

indicated that class attendance was significantly predicted by change in the two types of 

efficacy cognitions, barrier efficacy (F(l, 36) = 14.74, p <.001) and performance efficacy 

(F( 1, 36) = 22.58, p <.00 l ). Regression coefficient indicated that efficacy expectations 

were significantly related to class attendance, fJ = .213, t = 2.134, p < .04 for barrier 

efficacy and /J = .489, t = 2.859, p < .007 for performance efficacy. Li and colleague 

concluded that TCC could significantly enhance self-efficacy in older adults; thus, TCC 

was a useful form of exercise for promoting personal self-efficacy and exercise behaviors 

for older adults. 

With the same group of participants, Li, Harmer, Chaumeton, Duncan, and 

Duncan (2002) examined whether a 6-month Tai Chi exercise program enhanced elderly 

individuals' multidimensional, hierarchical physical self-esteem. Both global and domain

specific physical esteem measures were assessed at baseline, at 3 months, and at the 6-

month termination of the intervention. No significant differences (p ~ .10) were found in 

the demographic status or the esteem measures at baseline between two study groups. 

Compared to the control group, the mean and standard deviations of the TCC group's 

esteem measures indicated a general increase in all esteem measures over time. Growth 

curve models were used to analyze the repeated-measures data. Results indicated that 

individuals who participated in the 6-month Tai Chi exercise program showed increased 
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levels of global self-esteem, domain-specific physical self-worth, and subdomain-specific 

esteem of attractive body, physical strength, and physical condition. Li, Harmer, 

Chaumeton, ct al. conclude that TCC, a simple, low-cost form of physical activity, has the 

potential to favorably alter specific facets of physical self-worth/ esteem in older adults. 

This, in tum, may enhance important aspects of their quality of life. 

The Effect of TCC on Health-related Quality of Life 

Numerous studies have evidenced physiological and psychological benefits of 

TCC on older adults; yet, only a few studies were found that explore the effects of TCC 

on HRQoL. The effects ofTCC on HRQoL on people with chronic conditions were 

studied by Husted, Pham, Hekking and Niedeman (1999). An 8-week TCC program was 

performed to explore psychosocial and physical benefits for those with multiple sclerosis 

(MS). A total of 19 participants with MS participated in this nonrandomized, non

controlled pilot study. Among these participants, 16 were women; five had chronic 

progressive MS; 11 had relapsing-remitting MS, and 4 did not know what kind of MS 

they had. The participants met twice a week for one hour per day and received TCC 

instruction. The SF-36 was chosen to assess changes in HRQL. Because of the small 

sample size, statistical significance was not determined; data from the SF-36 showed 

changes on 7 of 8 health status domains among participants: (a) physical functioning (-

9.59%), (b) bodily pain (-6.79%), (c) general health (-10.63%), (d) vitality (15.27%), (e) 

role-emotion (2.08%), and (f) mental health (4.62%). Role-physical was the only domain 

that did not show improvement after the TCC program. Husted et al. concluded that ICC 
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as a health promotion program may offer help towards achieving the goals of increasing 

access to services, maximizing independence, and improving quality of life for people 

with chronic disabling conditions. 

To determine the extent that knowledge of TCC has on HRQoL, Fisher, Li and 

Shirai (2003) examined TCC's influence on multidimensional health status using the SF-

36. Specifically, they examined the effects of a 6-month TCC intervention on physical-, 

role-, and social-functioning, bodily pain, mental health, and change in health perception. 

Healthy, sedentary volunteers (N = 94), age 65 to 96 (M= 72.8 years; SD= 5.1), were 

randomly assigned to a wait-list control group (n = 45) or a TCC intervention group (n = 

49). The control group was instructed to maintain routine activities and not to begin any 

new exercise programs. The intervention group attended a 60-minute TCC practice 

session twice a week for 6 months, during which they performed 24 traditional 

movements incorporating clements of balance, posture alignment, and concentration. The 

multidimensional HRQoL was measured at baseline (Week 1 ), midpoint (Week 12) and 

termination (Week 24 ). 

Univariate repeated measures ANOVAs were used to test for differences in 

follow-up HRQoL scores between individuals in the TCC and control groups. The results 

of ANOVAs indicated that, over the course of the study, individuals receiving TCC 

reported significant improvements in all functional domains of HRQL, including (a) 

physical functioning (F(2, 69) = 4.234, p <.02), (b) social functioning (F(2, 69) = 2.953, 

p <.05), (c) role functioning (F(2, 69) = 5.369, p <.007), (d) bodily pain (F(2, 69) = 
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4.630, p <.05), (c) mental health (F(2, 69) = 2.763, p <.01 ), and (f) health perceptions 

(F(2, 69) = 6.653, p <.002). 

Despite the significant improvements found in the TCC group, not all changes in 

the HRQoL domains reached clinical significance; only physical functioning and health 

perceptions did (Fisher, Li, & Shirai, 2003). Treatment effects, though, were meaningful; 

and the effect size ranged from a moderate effect of .5 for bodily pain to a large effect of 

.92 for social functioning (Fisher et al.). 

The Effect of TCC on Chronic Pain 

Studies investigating the effects of TCC on pain reduction in the elderly are 

limited. Unlike other health benefits, pain reduction is mostly reported as a secondary 

outcome in the studies of health benefits ofTCC. In addition, most studies were non

randomized trials, had no comparison group, or had a relatively small sample size. 

Adler, Good, Roberts, and Snyder (2000) conducted a pilot study of 16 

community-dwelling elderly men (n =2) and women (n = 14) with chronic arthritis to 

determine the effects ofTCC on older adults with chronic arthritis pain. The participants 

were age 68-87 years (M = 76.9, SD 5.75). Participants were randomly assigned to a 

TCC or control (no TCC) group. Members of the TCC group attended 10 weekly, I-hour 

TCC classes, and control group participants continued their usual activity. Pre-and 

posttest measurements of pain and health were assessed with the Short-Form McGill Pain 

Questionnaire (SF-MPQ) and the SF-36. Participants' self-reported pain intensity was 

obtained weekly, using O (no pain) to IO (worst possible pain) or their pain intensity 
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number score (PINS). In addition, changes in activity, prescription, and analgesic use 

were recorded weekly. 

Participants of the TCC group reported a decrease in PINS from 3.25 (SD= 2.29) 

at pretest to 1.75 (SD= 1.39) at posttest, while the PINS for those in the control group 

increased from .50 (SD = 1.41) to 1.50 (SD =1.41 ). The nonparametric Mann-Whitney U 

test was performed to evaluate the difference in change of PINS between the two study 

groups. A significantly greater decrease in pain occurred in the TCC group (M = 1.50; SD 

= 2.39), than in the control group (M =-1.00, SD =2.39). No significant differences were 

found in analgesic use, health, or pain on the SF-MPQ. The small sample size and floor 

effect of the pain measures reduced the statistical power of this study (Adler et al.). 

The study results of Hartman et al. (2000), presented earlier, also discussed the 

benefits ofTCC training on pain reduction in older adults with arthritis. After the 12-

week TCC training, no statistically significant group by time interaction was observed for 

arthritis pain self-efficacy (p = .160) or for arthritis pain intensity (p = .062). The TCC 

group, however, showed improvement in arthritis pain self-efficacy (MDiflerence = 3.30, SD 

= 14.05) and arthritis pain (MDiflerence = -1.10, SD= 1.85), whereas the control group 

showed decline on both arthritis pain self-efficacy (MDifference = -5.10, SD= 12.5) and 

arthritis pain (MDiflerence = 0.30, SD= 1.55). 

Similarly, Song, Lee, Lam and Bae (2003) indicated that TCC had positive effects 

on pain in older women with osteoarthritis (OA). Seventy-two patients with OA were 

randomly assigned into 2 groups. Due to a 41 % overall dropout rate, only 22 
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experimental subjects and 21 controls completed pre- and post-test measures over a 12-

week interval. The homogeneity test confirmed that there were no significant group 

differences in demographic data and pretest measures. Mean comparisons of the change 

scores revealed that the experimental group perceived significantly less pain (t = -2.19, p 

= 0.034) and stiffness (t = -2.13, p = 0.039) in their joints and reported fewer perceived 

difficulties in physical functioning (t = -2.81, p = 0.008), while the control group showed 

no change or even deterioration in physical functioning after 12 weeks. In the physical 

fitness test, there were significant improvements in balance (t = 3.34, p = 0.002) and 

abdominal muscle strength (t = 2.74, p = 0.009) for the TCC exercise group. Song et al. 

concluded that older women with OA were able to safely perform the simplified form of 

TCC for 12 weeks, and this was effective in improving their arthritic symptoms, balance, 

and physical functioning. 

The Effect of TCC on Cardiovascular and Respiratory Function 

Longitudinal and cross-sectional studies have been conducted to evaluate the 

effects of TCC on cardiovascular and respiratory functioning. Lai, Lan, Wong, and Teng 

(1995) found that longtime practitioners (> 11 years) of TCC could raise their heart rate 

above 70% of the predicted maximum. Compared to sedentary controls, the TCC subjects 

had significantly higher ( 19% in men, 18% in women) peak oxygen uptake (VOzpcak) and 

higher oxygen uptake at ventilatory threshold. Over a 2-year period, the rate of decline in 

maximal oxygen uptake (V 02MAX) was significantly less in the TCC group than in the 

control group. Among men who practice TCC, V 02MAX decreased from 1.21 ml/min to 
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1.19 ml/min whereas in control group Vo2MAX decreased from 0.96 ml/min to 0.89 

ml/min. 

Alternatively, in the study by Lan, Lai, Wong and Yu (1996), breath-by-breath 

measurement of cardiorespiratory function was obtained during the incremental exercise 

of leg cycling. The results showed that in the peak exercise, men in the TCC group 

showed 19% V02pcak in comparison with the sedentary control group (26.9 ± 4.7 

ml/kg/min vs. 21.8 ± 3.1 ml/kg/min). Women in the TCC group also showed 18% higher 

V02pcak than in the sedentary group (20.1 ± 2.9 ml/kg/ min vs. 16.5 ± 2.0 ml/kg/min). The 

TCC group also showed higher oxygen uptake at the ventilatory threshold. 

The effect of TCC on heart rate was explored by Hong, Li, and Robinson (2000) 

who found that elderly TCC practitioners scored better that did a sedentary control group 

on both resting heart rate (M = 69.01 beats/min, SD= 6.55 vs. M =30.59 beats/min, SD= 

5.61;p < .01) and 3-minute step test heart rate (M= 90.64 beats/min, SD= 16.63 vs. M= 

103 .15 beats/min, SD = 14. 78; p < .01 ). The time of recovery of heart rate in the TCC 

groups was faster tµan in the sedentary control group. 

Young, Appel, Jee, and Miller (1999) conducted a randomized clinical trial to 

compare the effects on blood pressure of a 12-week moderate-intensity aerobic exercise 

program and a TCC program of light activity. Sixty-two sedentary older adults ( 45% 

black, 79% women, aged~ 60 years), with systolic blood pressure 130-159 mm Hg and 

diastolic blood pressure< 95 mm Hg, and not on antihypertensive medication were 

randomized to a 12-week aerobic exercise program or a TCC program. The goal of each 
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condition was to exercise 4 days per week, 30 minutes per day. Blood pressure was 

measured during three screening visits and every 2 weeks during the intervention. 

Estimated V oiMAX and measures of physical activity level were determined at baseline 

and at the end of the intervention period. Young et al. found that the adjusted mean 

changes in systolic blood pressure during the 12-week intervention period were -8.4 ( 1.6) 

mm Hg and -7.0 ( 1.6) mm Hg in the aerobic exercise and TCC groups, respectively. 

While these changes were significant (p < .001) within each group, the differences 

between the groups were not. For diastolic blood pressure, corresponding changes were -

3.2 (1.0) mm Hg in the aerobic exercise group and -2.4 (1.0) mm Hg in the T'ai Chi group 

(each within-group p < .001; between-group p = .54). Aerobic exercise (p =.06) but not 

TCC exercise (p = .24) significantly increased estimated maximal aerobic capacities. A 

similar finding was also reported by Schaller (1996), who found that simplified TCC 

exercise for 10 weeks in the elderly significantly improved systolic and diastolic blood 

pressure. 

To synthesize the research findings on physiological benefits of TCC, Li, Hong, 

and Chan (2001) conducted a meta-analysis to assess the characteristic effects ofTCC 

exercise on metabolism and cardiorespiratory response and to measure its effects on 

cardiorespiratory function, mental control, immune capacity, and the prevention of falls 

in elderly people. They performed a literature search on controlled experimental studies 

and clinical trials designed with one of two aims: either to assess physiological responses 

during the performance ofTCC or to assess the impact of this exercise on general health 
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and fitness. They identi ficd 31 original studies, published in Chinese or English journals 

that met the criteria for inclusion. These 31 articles yielded a total of 2216 men and 

women. The main outcome measures included in these articles were (a) metabolic rate, 

(b) heart rate, (c) blood pressure, (d) ventilation, (e) maximal oxygen uptake (VmMAx), 

(f) immune capacity, (g) falls, and (h) fall-related factors. Nine of these studies showed 

that TCC could be classified as moderate exercise, as it did not demand more than 55% of 

maximal oxygen intake. When this form of exercise and others conducted at equal 

intensity were compared, TCC showed a significantly lower ventilatory equivalent 

(VE/V 0(2)MAx). In addition, evidence provided by earlier cross sectional and longitudinal 

studies suggested that TCC exercise had beneficial effects on cardiorespiratory and 

musculoskeletal function, posture control capacity, and the reduction of falls experienced 

by the elderly. Li, Hong et al. concluded that TCC was a moderate intensity exercise that 

was beneficial to cardiorespiratory function, immune capacity, mental control, flexibility, 

and balance control; it improves muscle strength and reduces the risk of falls in the 

elderly. 

To compare the effects of TCC to other exercise, Lan, Chou, Chen, Lai, and Wong 

(2004) investigated cardiorespiratory responses to exercise among older Qigong 

participants, TCC practitioners and normal sedentary controls during cycle ergometry. 

Thirty-six community-dwelling men with a mean age of 59.1 +/- 6.6 years participated in 

this study. Each group (Qigong, TCC and control) included 12 subjects with matched age 

and body size. The Qigong group practiced Qigong regularly for 2.3 +/- 1.5 years; the 
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TCC group practiced Yang style TCC for 4.7 +/- 2.3 years. Heart rate (HR) responses 

were measured during the practice of Qi gong and TCC. Additionally, breath-by-breath 

measurement of cardiorespiratory function was performed during the incremental 

exercise ofleg cycling. The mean HR during Qigong and TCC practice was 91 ± 5 beat 

per minute (BPM) and 129 ± 7 BPM, respectively. At the peak exercise and the 

ventilatory threshold (VeT), TCC group displayed highest oxygen uptake (V02), 0 2 pulse 

and work rate among the three groups. The Qigong group also showed higher oxygen 

uptake and 0 2 pulse than the control group. At the same relative exercise intensity, the 

Qigong group had the highest tidal volume among the three groups. Lan et al. concluded 

Qigong and TCC show a beneficial effect to aerobic capacity in older individuals, but 

TCC displays a better training effect than Qigong due to its higher exercise intensity. 

However, Qigong can enhance breathing efficiency during exercise due to the training 

effect of diaphragmatic breathing. 

The Effect ofTCC on Improving Balance, Stability and Strength 

TCC exercise demands precise joint movement, stability and balance. Performing 

TCC depends on either double stance weight-bearing or single stance weight-bearing 

maneuvers, which further require the pivoting of the whole body or the twisting of the 

trunk (Wolf, Coogler, & Xu, 1997). It has been suggested the practice of TCC may serve 

to train the various systems to promote greater balance (Li, Hong, & Chan, 2001; Wolf, 

Coogler, & Xu). Numerous studies on the impact of TCC exercise on balance, muscle 

strength, and flexibility have shown its beneficial effects. 
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Cross sectional studies have provided positive evidence that TCC has beneficial 

effects on balance and flexibility. Tse and Baily (1992) examined the effect ofTCC on 

balance in older adults (age 65 to 86 years). Subjects included experienced TCC 

practitioners (n = 9) and non-practitioners (n = 9). Analysis of variance was performed to 

test the difference on balance performance between practitioners and non-practitioners; 

the result revealed that TCC practitioners had statistically significant better performance 

than non-practitioners on the left and right single limb stance timed test (SLST) (p < .05) 

with their eyes open and heel-to-toe walking (p < .05), but not in the test of single leg 

stance with eyes closed. Lan, Lai, Wong, and Yu (1996) compared two groups of older 

adults, a TCC group that included 22 men and 19 women and a control group of 

sedentary subjects that included 18 men and 17 women with matched age and body size. 

The TCC group had practiced TCC regularly for 11.8 +/- 5.6 years, with an exercise 

frequency of 4.3 +/- 1.3 times per week. Lan et al. found that TCC practitioners showed 

higher trunk flexibility in comparison with their sedentary counterparts (p < .01 ). 

Hong, Li, and Robinson (2000) disagreed with the finding of Tse and Baily 

(1992). Hong et al. studied 28 male TCC practitioners with an average age of 67 .5 years 

old and 13.2 years ofTCC exercise experience and 30 sedentary male non-practitioners 

with an average of 66.2. Left and right single leg stance with eyes closed, modified sit 

and reach test, total body rotation test (left and right) were measures. The results showed 

the TCC group achieved significantly higher scores in right and left single leg stance with 

eyes closed (p<0.05) than the sedentary control group. In addition, the data obtained from 
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the sit and reach test showed that long term regular TCC practitioners had better (p<0.0 1) 

trunk and hamstring flexibility than the sedentary group. Moreover, significantly (p<0.01) 

better scores for TCC practitioners than for the sedentary subjects were also seen in the 

total body rotation test. This was confirmation of the finding by Lan ct al ( 1996). Hong 

et al. suggested that the benefits of balance control and flexibility could not be detected 

in short term TCC practitioners, thus long term TCC would produce more beneficial 

effects. 

Besides cross-sectional studies, a number of intervention studies of balance 

capacity and muscle strength in elderly people have been conducted. Schaller ( 1996) 

undertook a quasi-experimental pretest-posttest approach to investigate the effects of 

TCC on balance in a sample of community-dwelling elders. Twenty-four older adults 

were recruited, and they then self-selected into either the experimental group or control 

group. The experimental group (n = 24) performed 60 minutes ofTCC once a week for 

10 weeks and practiced at home. The control group (n = 22) continued with their current 

level of activity. The average age of participants was 70 years (SD=5.9). At the 11 th week, 

the TCC group showed a significant improvement in the eyes-open portion of the balance 

test; the mean score improved 50% from pretest to posttest (M = 7 .17, SD =7.01 to M = 

10.81, SD= 12.38) while the control group's scores decreased by 2% (M = 13.14, SD= 

13.84 to M = 12.85, SD= 15.29). There were no significant differences between the two 

groups on the eyes-closed portion of the balance test. Moreover, the scores of the sit and 

reach test for TCC practitioner did not improve. 
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Similar to Schaller's ( 1996) study, Ross, Bohannon, Davis, and Gurchiek ( 1999) 

evaluated therapeutic effects of a short-term TCC program for elderly women (N = 11) 

using a pretest-posttest quasi-experimental design. Changes in flexibility, balance, and 

sway after a short slow-motion exercise were measured. Although not statistically 

significant, all participants showed measurable improvements in flexibility (goniometry 

measurements), balance (single-leg stance) and sway (length of time walking a line). 

Moreover, Husted, Pham, Hekking, and Niedeman ( 1999) also reported the 

physical benefits of an 8-week TCC program for those with multiple sclerosis (MS). Two 

tests of motor function were performed before and after the pilot program: (a) 

measurements of the speed at which participants could walk 25 feet and (b) overall 

flexibility as measured by hamstring flexibility. A total of 19 participants with MS 

participated in this nonrandomized, non-controlled pilot study. Among these participants, 

16 were women; 5 had chronic progressive MS; 11 had relapsing-remitting MS, and 4 did 

not know what kind of MS they had. Because of the small sample size, statistical 

significance was not determined; however, analysis revealed improvements in both 

walking speed and overall flexibility after the 8-week program. The speed at which 

participants could walk 25 feet increased by 21 %, from the average of 8.4 seconds before 

the program to the average of 6.6 second. The hamstring flexibility increased by 28%, as 

the average score of flexibility of participants improve from -5.3 at baseline to -3.8 at the 

end of the program. 
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With a large sample size, Wolf ct al. (1996) showed that a moderate TCC 

intervention could impact favorably on some biomedical, functional, and psychosocial 

indicators of frailty and occurrence of falls. A total of 200 participants l_iving in the 

community, 162 women and 38 men, with a mean age of76.2 years, were enrolled in the 

Atlanta FICSIT (Frailty and Injuries: Cooperative Studies of Intervention Techniques), a 

prospective, randomized, controlled clinical trial to evaluate the effects of two exercise 

approaches, TCC and computerized balance training (BT), on the stated outcomes. 

Participants were randomly assigned to TCC, BT, or education (ED) group. The 

intervention lasted 15 weeks, with primary outcomes measured before and after 

intervention and at 4-month follow-up. Falls were monitored continuously throughout the 

study. The results indicated that TCC participants substantially reduced their risk of 

multiple falls by as much as 47.5%. Fear of falling responses and intrusiveness responses 

were reduced after the TCC intervention compared with the ED group (p = .046 and p = 

.058, respectively). In addition, hand grip strength and ambulatory speed showed limited 

but statistically significant positive changes. 

Similar findings were obtained from a 6-month study conducted by Taggart 

(2002), which examined effects ofTCC on balance, functional mobility and fear of 

falling among older women who were 65 years of age or older, able to ambulate 

independently or with cane/walker and identified by the retirement community activity 

director as mentally and physically able to participate the exercise program. Subjects (N 

= 69) participated in a 3-month program of TCC exercise, twice weekly for 30 minutes. 
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Data collection was done using three measurements: the Berg Balance Scale, the Timed 

Up and Go Test, and the Fall Efficacy Scale. AH subjects experienced 3 months of usual 

activities before the TCC program. Each subject was observed three times at the 

retirement community of residence: at baseline, after the 3-month control period, and 

after the 3-month TCC intervention program. Findings suggested that the TCC class was 

associated with statistically significant improvement in balance (p <. 001) and functional 

mobility (p < .05) and a reduction in the fear of falling (p < .001) in this sample of older 

women Jiving in retirement communities. 

Another physical benefit of TCC for elderly individuals was evaluated by Lan, 

Lai, Chen and Wong (2000) who used a before-after trial to evaluate the training effects 

of a TCC program on knee extensor muscular strength and endurance in elderly 

individuals. Forty-one community dwelling older adults in Taipei, aged 61.1 ± 9.8 years, 

undertook a 6-month TCC program. Among all remaining participants, 9.3% had 

hypertension, and 6.3% had diabetes. The average attendance of the TCC program was 

3.8 ± 1.2 times weekly. Unpaired t tests were performed to analyze the differences among 

baseline isokinetic strength between dominant and nondominant knee extensors. Results 

from paired t tests suggested that TCC training could enhance muscular strength and 

endurance of knee extensors in elderly individuals. In the concentric test, the peak torque 

for the men increased from 16.5% to 20.0%, and for the women, 13.5% to 19.3%. In the 

eccentric test, the peak torque for the men increased by 15.1 % to 23. 7%, and for the 

women, 18.6% to 23.7%. In the nondominant leg, subjects also showed a significant 
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increase in peak torque. Increases by 15.1 % to 19. 7% were noted in men, and increases 

ranged from 17.7% to 21.8% for women in concentric test; increases by 15. l % to 23.7% 

for the men and 18.6% to 23. 7% for the women in the eccentric test. Subjects also 

showed a significant increase in endurance ratio. For the dominant leg, men had a 9.6% 

increase, whereas women had a 10.1 % increase. As for the nondominant leg, men had an 

18.8% increase and women had a 14.7% increase. Lan et aJ. concluded that TCC could be 

an effective approach to increase strength in elderly individuals. 

Song, Lee, Lam, and Bae (2003) also supported that TCC had positive effects on 

balance, muscle strength, and perceived difficulties in physical functioning in older 

women with osteoarthritis (OA). Seventy-two patients with OA were randomly assigned 

into 2 groups. Due to a 41 % overall dropout rate, only 22 experimental subjects and 21 

controls completed pre- and post-test measures over a 12- week interval. Outcome 

variables were physical symptoms and fitness, body mass index, cardiovascular 

functioning, and perceived difficulties in physical functioning. The independent t test was 

used to examine group differences. The homogeneity test confirmed that there were no 

significant group differences in demographic data and pretest measures. Mean 

comparisons of the change scores revealed that the experimental group reported fewer 

perceived difficulties in physical functioning (t = -2.81, p = 0.008), while the control 

group showed no change or even deterioration in physical functioning after 12 weeks. In 

the physical fitness test, there were significant improvements in balance (t = 3.34, p = 

0.002) and abdominal muscle strength (t = 2.74,p = 0.009) for the TCC exercise group. 
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No significant group differences were found in flexibility and upper-body or knee muscle 

strength in the post-test scores. Song ct al. concluded that older women with OA were 

able to safely perform the simplified form ofTCC for 12 weeks, and this was effective in 

improving their arthritic symptoms, balance, and physical functioning. 

Attrition and Causes of Dropout in TCC-Related Studies 

Attrition, the phenomenon of participants dropping out of a study before it is 

completed and/or being lost to follow-up, is one of the fundamental characteristics and 

methodological challenges that clinical researchers often face. Despite a considerable 

body of literature examining the health benefits of TCC, not all researchers address this 

issue in their publications. 

Lan, Lai, and Chen ( 1998) addressed the 26.9% withdrawal for their 12-month 

intervention research to evaluate the TCC training effect on health fitness among 52 

participants, ranging age from 58 to 70 years. Twenty-eight subjects voluntarily 

participated in the TCC group, and 24 served as control. Thirty-eight (73.1 %) completed 

this study. Of the 14 participants (26.9%) who dropped out, losses were equally divided 

between the TCC and the control group. The reasons for dropping out included TCC 

training (n = 4), health problems (n = 3), changed residence (n = 3), and refusal of 

follow-up testing (n = 4). They further indicated that lack of interest was the main cause 

for participants who dropped out of the TCC program. In another study by Lan and 

colleagues (2000) to evaluate the training effects of a 6-month TCC program on knee 

extensor muscular strength and endurance in elderly individuals (N = 41 ),a 22% attrition 
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rate for the before-after trial was reported. Nine dropped out before the study ended; 15 

men and 17 women remained in the program. Reasons for drop-out included lack of 

interest (n = 4), health problems (n = 2), and refusal of follow-up testing (n = 3). 

Li and his team (2001, 2002) reported the attrition rate and cause of withdrawal 

from their studies exploring various benefits ofTCC on 94 low-active older adults. 

Participants were randomly assigned to a 6-month, twice a week, TCC group (n = 49) or 

a wait-list control group (n = 45). Nine participants in the TCC group ( 18% attrition rate) 

and 13 participants from the control group (29% attrition rate) dropped out of the study 

for reasons such as traveling and family-related commitments and unwillingness of those 

in wait-list group to wait for the TCC class to be offered. Thus, the total attrition rate at 

the end of the study was 23%. They further reported the average attendance rate for the 

TCC group was approximately 90%, with a median compliance of 41 out of 48 sessions 

and a range of 29-4 7 sessions. Li and his team failed to discuss the reason for their 

participants' drop out. 

Hartman et al. (2000) and Song et al. (2002) reported the drop out patterns from 

their studies on effects of 12-week TCC training on physical function in older adults with 

osteoarthritis. Hartman et al. reported a low attrition rate, 5%, for the study they 

conducted to evaluate the effect ofTCC on physical function and quality of life in older 

adults with osteoarthritis. Thirty-five participants were pretested and randomized to a 

TCC (n = 19) or control group (n = 16). Only two participants, one from each group, 

were lost to follow-up testing, and the cause of withdrawal was not discussed. Contrary to 
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Hartman's low attrition rate, Song ct al. reported a high dropout rate for their study. A 

total of 72 female participants with osteoarthritis were randomly assigned to the 

experimental TCC group (n = 38) or the control group (n = 34). Reportedly, 43% (n = 16) 

and 39% (n = 13) for the experimental and control groups, respectively, dropped out. The 

main reasons for dropouts were (a) readmission to the hospital for surgery, (b) moving to 

another city, (c) family commitment, (d) becoming homebound due to falls or traffic 

accidents, and ( c) failure to complete either the survey or the fitness measure (lost to 

follow-up). 

Alternatively, Gavin and Myers (2003) profiled older adults (N = 221) who joined 

8- to 12- week beginner TCC classes at recreation and senior centers where the 108-form 

TCC was taught. The enrollment, attendance, and dropout patterns were tracked over a 

full calendar year. Gavin and Myers noticed that enrollment was highest in fall and 

lowest in spring. Average attendance rate was 72%, with attendance rates of 75% for both 

winter and fall and the lowest attendance rate for spring ( 66% ). In contrast to attendance 

rate, Gavin and Myers reported the average dropout rate for TCC class was 23%. Dropout 

rate was lowest in the spring session (13%), and both winter and spring had a 28% 

dropout rate. They further indicated that, although not significant, the dropout rate was 

higher for beginners (24%) than for those with previous experience (I 5%). Moreover, 

those who dropped out also had significantly more reservation at entry about taking the 

class than did those who adhered (x2 = 4.12, p < .05). 
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Gavin and Myers also discussed the reason for joining the TCC class. Fitness 

benefits ( e.g., to improve balance, flexibility, and coordination) was the most frequent 

response (63%), followed by health benefits (e.g., to reduce blood pressure, help arthritis, 

relieve pain) which was reported to be 24%. Mental health (19%) and friendship/social 

reasons (8%) were also reasons reported for taking part in the TCC class. Moreover, 

Gavin and Myers also explored the reason some participants decided not to continue with 

TCC. A variety of reasons included (a) lack of interest, (b) frustration with the TCC 

exercise, (c) illness, (d) family travel plans, and (e) other commitments. 

Recent work shows that TCC is gaining popularity in Western society. 

Accumulating evidence suggests that TCC may be beneficial to older adults for a wide 

range of physical and mental health outcomes, such as improving physical function, 

preventing falls, promoting overall well-being and quality of life, enhancing general 

enjoyment of life and improving psychological health. Little work has been done related 

to the benefit of pain reduction in older adults participated in the TCC exercise. In 

addition, high attrition rates in TCC intervention studies and causes for participants to 

dropout should bring attention to researchers who are interested in the related topics. 

Summary 

C-BT helps individuals manage pain by changing cognitive and behavioral factors 

to improve the experience of pain. Mastery of techniques taught (e.g., relaxation, activity 

pacing, goal setting and cognitive restructuring) produces desirable physiological and 

psychological changes. The benefits of such approaches have been reported for a variety 
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of chronically painful conditions; though, older adults do not use C-BT strategies as often 

as younger people (Davis, Cortez, & Rubin, 1990). 

TCC has the potential to reduce suffering associated with poor health. Evidence 

has supported its use with frail, community-dwelling elder adults. The practice ofTCC 

provides benefits in improving physical function and decreasing pain related to various 

chronic conditions. The TCC exercise also offers the potential for improving 

psychological health and promoting overall well-being and quality oflife of older adults. 

For example, studies have shown improvement of fall self-efficacy, arthritis self-efficacy 

and self-esteem. Evidence TCC's role in pain relief, though, is inconclusive; little is 

known of its effects on chronic pain management. Attrition rates on TCC intervention 

studies varied from 5% to 43%, and a higher attrition rate was not necessarily 

correspondent to a longer intervention program. Knowledge on those frequent reported 

causes for attrition can help the researcher to develop contingence plan to maximize the 

program adherence and decrease attrition from the future study. 

Different approaches have been proposed to manage chronic pain experienced by 

older adults. Management should take into account the fact that chronic pain is a 

multidimensional stressor; thus, a holistic approach to pain management that includes 

body, mind, spirit and social interaction is needed. Despite the evidence that supports 

such an approach for older adults, the literature review shows that there is a lack of pain 

management programs using a comprehensive approach with this population. To 
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minimize this gap between theory and practice, holistic approaches to pain management 

need to be developed and empirically tested with older adults (age 65 and older). 
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CHAPTER III 

PROCEDURE FOR COLLECTION AND TREATMENT OF DATA 

The purpose of this study was to explain the procedure that was used to develop 

and test a nurse-guided pain management program (NGPM) for older adults with chronic 

nonmalignant pain (CNP). This program combined Tai Chi Chun exercise (TCC) and 

cognitive-behavioral therapy (C-BT), such as use of relaxation, activity pacing, and 

cognitive restructuring. The specific aims of the proposed study were (a) to determine the 

observed rate of change (slope) from initiation of the NGPM program to three months 

post-completion for each participant's outcome of physical health, mental health, chronic 

pain experience, chronic pain self-efficacy, and chronic pain intensity; (b) to determine 

the predictors of the change slopes; (c) to determine whether the NGPM program reduces 

the average level of pain perceived by the individual, improves chronic pain self-efficacy, 

the experience ofliving with CNP, and the overall quality of life (QOL). Additionally, an 

effect size was estimated for planning a future randomized trial. This chapter will present 

the research methodology including the design, sample and sampling technique, 

procedure for data collection and analysis, as well as the ethical considerations used in 

this investigation. 

Research Design 

To pilot the intervention and determine its effects on specified outcomes of older 

adults with CNP, a one-group pretest-posttest repeated measures design was used with 
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participants serving as their own controls. In the pretest-posttcst design, the study 

variables were measured before and after the treatment; this design allowed the 

researcher to measure the differences on the studied outcome variables between pretest 

(0 1) and two posttcsts (02 and 0 3) scores. Although the one-group pretest-posttest design 

is one of the most frequently used designs, it loses two important characteristics of 

experimental design-randomization and control over extraneous variables; this makes 

the conclusion drawn from this design vulnerable to threats to internal validity (Portney 

& Watkins, 2000). Statistical methods were used to control and rule out plausible 

alternative explanations for the findings of this study. In addition, use of a repeated 

measures design, where one group of subjects is tested under all conditions and subjects 

act as their own controls, ensures the highest possible equivalence among subjects that 

will be exposed to experimental conditions (Portney & Watkins). Portney and Watkins 

further suggest that such a design is appropriate for assessing performance trends over 

time. In addition, given the complexity and the heterogeneity of chronic pain experienced 

by older adults, use of a repeated measures design with subjects serving as their own 

control was well suited to the study of this population. In this study, the study variables 

were measured pre-intervention (01), immediate post-intervention (02) and 3 months 

post-intervention (03). Figure 2 depicts the design for this research study. 

O, X 02 03 

Figure 2. Study Design 
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Setting 

The study was conducted at two sites in one North Texas county. The first site 

was a senior activities center (SAC) with approximately 500 active members. The second 

site was an independent living residential community owned and managed by a nonprofit, 

religiously affiliated corporation. This community has more than 200 independent-living 

units. Quiet classrooms, free from distraction and interruption, were available for the 

TCC class and the C-BT sessions and data collection at both sites. The setting was 

informal and provided a relaxed atmosphere that allowed for open discussion. The TCC 

class met twice every week for an hour each time. The C-BT sessions were scheduled one 

hour before the TCC classes began. 

Population and Sample 

The targeted population for the study was older adults who experience CNP, and a 

convenience sampling method was used. With this method, subjects were chosen on the 

basis of availability. This non-probability sampling strategy has been criticized because 

of the potential bias of self-selection; yet, this sampling approach also rendered the 

benefit of expedience (Portney & Watkins, 2000). Previous studies on the effects of Tai 

Chi exercise with chronic pain have shown promising results with samples ranging form 

8 to 18 older adults in the Tai Chi exercise groups (Adler et al., 2000; Hartman et al., 

2000; Husted, et al. 1999; Ross et al., 1999; Song et al., 2003). Moderate to large effect 

sizes, ranging from .5 (bodily pain) to .956 (positive affect) have been reported in earlier 

studies using repeated measures (Fisher, Li, & Shirai, 2003; Li, Duncan et al., 2001 ). 

Based on the findings of the earlier studies, the number selected for this study was 
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expected to achieve a statistical power of .90 with an alpha of .05. To account for possible 

attrition, a nonrandom sample of 22 community dwelling older adults was origina11y 

projected; this allowed for an expected attrition rate of 20%. 

Participants who have experienced CNP of musculoskeletal origin for at least 3 

months were recruited by convenience from one SAC and one independent living 

residential community. Criteria for inclusion in the study included: 

1. Aged 65 years or older, 

2. Spoke and read English, and 

3. Had self-reported chronic nonmalignant pain of musculoskeletal origin for 

longer than 3 months. 

Exclusion criteria for this study included those who: 

1. Had pain related to malignant disease, 

2. Had any health condition contraindicating the study exercise, 

3. Had been involved in a regular exercise program in the month prior to the 

beginning of this study, 

4. Had a bone fracture within the past 6 months, 

5. Had moderate to severe intellectual impairment as measured by the Short 

Portable Mental Status Questionnaire (SPMSQ, Pfeiffer, 1975), or 

6. Had previously received C-BT or had practiced TCC. 

Site A: Senior Activities Center Site 

An announcement (Appendix A) of the NGPM Program was publicized in the bi

monthly newsletter of the SAC, The Senior Connection, which was mailed to its active 
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members. Flyers (Appendix 8) were also posted on bulletin boards at the SAC. 

Brochures (Appendix C) that contained a brief introduction and program outline, as well 

as the contact information of the researcher, was placed at the SAC reception desk where 

patrons signed in when they came to use the facility. Another announcement was made 

and brochures were distributed at the SAC during one of their planned event which 

approximately 150 older adults attended. Twenty-one older adults who expressed interest 

were invited to an orientation session for more in-depth information about the study. At 

the orientation, the study's purpose and procedure were explained. Questions were asked 

and answered. The SPMSQ was administered to determine study eligibility related to 

cognitive status. Of the 21, two decided not to participate because of the inability to 

commit to the time requirement of the study; one was excluded because she had been in a 

People with Arthritis Can Exercise (PACE) program for six months. None were excluded 

due to cognitive status. This left 18 initial participants, 2 men and 16 women, from this 

site. Signed written consents (Appendix D) that addressed potential risks and the steps 

that would be taken to reduce these risks were obtained from each participant. Baseline 

measures (01) were collected. 

Of 18 participants, four withdrew from the study after the first week. One 

reported a schedule conflict related to her volunteer work; one expressed that the TCC 

was not for her; the other two did not give reason for withdrawal. Another participant 

left the program at Week 3 when she was diagnosed with breast cancer and hospitalized 

for treatment. One more participant dropped out of the study at the 5th week due to 

schedule conflict with her physical therapy. Twelve participants (2 men and 10 women), 
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or 66.67% of the initial sample, remained and completed the 12-week program, and all of 

them returned the 3-month follow-up measures. 

Site JJ: Independent Living Residential Community 

Taking a different recruiting approach, the recruitment effort at the residential 

community was coordinated by one of the in-house nurses. Brochures about the NGPM 

Program were provided for the nurse to distribute at a blood pressure clinic she held each 

week. The nurse identified potential participants and obtained their permissions to be 

contacted by the researcher. The researcher then contacted the potential participants by 

phone to set up a meeting time for further explanation of the study and obtaining voluntary 

consent, conducting the screening test, and collecting initial data. Of the eight older adults 

initially contacted, one decided not to participate. Seven participants were screened for 

eligibility; all of them met the study criteria and were enrolled in the NGPM Program. 

Informed consent and baseline (01) measures were obtained. One of these seven 

participants dropped out from the program after the first class meeting, which lasted for 2 

hours. She indicated that she was not able to leave her husband who had Alzheimer's 

disease for such a long time. Two more participants at this group dropped out at Week 4 

because of a schedule conflict with their newly prescribed physical therapy. Four, 57% of 

the initial participants, remained in the program through the 3-month testing. 

From the two study sites, a total of 29 older adults showed initial interest in 

participation of the NGPM Program; three of them decided not to participate; one was 

excluded from the study, and signed consents were obtained from 25 older adults. After 

enrollment to the study, a total of nine participants dropped out from the program at 
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various stages of the program. Sixteen participants completed the 12-wcek NGPM 

Program and were included in final data analysis. 

From the initial contact of 29 participants, 25 signed the written consents and 

completed all baseline measurement. Six participants from Site A (33.3% attrition rate) 

dropped out of the study. Three participants from Site B (42.9% attrition rate) withdrew 

from the study; thus, the total attrition rate at the end of the study was 36%. Table 3 

shows the recruitment, enrollment and withdrawal of the sample of this study. Figure 3 

depicts the flow of this study from recruitment to 3-month follow up. 

Protection of Human Subjects 

Agency permissions for recruiting potential participants and conducting the 

research study were obtained from both research sites (Appendices E and F). Prior to 

recruitment of participants, Institutional Review Board (IRB) approval (Appendix G) was 

obtained from Texas Woman's University. The following information was verbally 

explained and also included as part of the consent form: (a) participation was voluntary, 

(b) the person would not be individually identified in any way, ( c) personal participation 

involved completion of the 12-week C-BT program, (d) testing included completion of 

paper-and-pencil instruments before and after the program, ( e) participation could be 

discontinued at any time, and (f) the original test data would be reviewed only by the 

researcher. 
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Table 3 

Enrollment, Withdrawal and Reasons.for Withdrawal of Participants 

Participants Total Site A Site B Reason 

Initial Contact 29 21 8 
Potential participants who 
showed interest in the program 

Excluded from Study 0 Participation in exercise program 

Refused to Participate 3 2 
Inability to commit to the time 
requirement of the study 

Signed Consent Obtained 25 18 7 
Signed consent obtained and 
baseline (01) data collected 

Withdrew at Week I 0 I Illness of Spouse 

Withdrew at Week 2 4 4 0 
Schedule Conflict = I 
Reason not provided = 3 

With drew at Week 3 0 Illness 

Withdrew at Week 4 0 Schedule conflict 

Withdrew at Week 5 2 0 2 Schedule conflict 

Completed the 12-week Completed the 12-week 

Program 
16 12 4 intervention and were included in 

final data analysis 
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Figure 3. 
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Participation in the study involved six potential risks: (a) fatigue, (b) physical 

over-exertion, (c) falling, (d) emotional discomfort, (c) loss of confidentiality, and (t) loss 

of time. Measures were taken to prevent these from occurring or to deal with them if they 

did occur. Potential risks to the participants of the study and measures used to minimize 

the risks were as follows: 

I. Physical over-exertion: Although TCC is considered to be a low impact

exercise, participants were encouraged to consult their physicians before

starting the exercise. A 5-minute break during TCC practices was included to

allow participants to rest and interact socially. The participants were to let the

researcher or the TCC instructor know if any movement seemed too

strenuous, and the participants were told to stop if they felt they were over

extending their physical abilities. Also, if the researcher or the TCC instructor

thought that the participants needed to stop the exercise, she would let them

know. Participants were told to work within their own comfort zone at all

times.

2. Falling: Prior to the TCC sessions, the researcher reviewed possible fall risks

such as dizziness, unsteadiness, or mobility problems with the participants. If

any of these were present, the participants could practice the TCC by sitting

on a chair. Participants were to let the researcher or the TCC instructor know

if any dizziness or unsteadiness occurred during the TCC and to stop if they

felt uncomfortable about any of the TCC movements that might increase their

risk of falling. Also, if the researcher or the TCC instructor thought that the
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participant was at risk of falling, they would let them know and, perhaps, ask 

the participant to use a chair. Participants were told to work within their own 

com fort zone at all times. 

3. Loss of confidentiality: An identification number, rather than the participant's 

name, was used on all of the survey-related materials, and these were 

separated from the consent form. Adhesive labels with the participant's 

identification number were distributed to them to be placed on all of their 

survey-related and homework materials. Participants were told not to include 

their name or the name of anyone else in the notes that they kept. If they 

accidentally inserted a name, the researcher blackened it so that it was not 

readable. A master list that included participants' names, identification 

numbers, and phone numbers were kept for the purpose of making any needed 

arrangements until the 3-month follow-up data were collected. This list was 

kept in a separate folder from the survey material. The master list and other 

potentially identifiable data (i.e., actual tests with identification numbers) were 

stored in a locked filing cabinet in the researcher's home office. Only members 

of the research team were able to view these forms. The master list and other 

potentially identifiable data will be destroyed by shredding when the study is 

completed. The data stored on the computer, with no names, will be stored 

indefinitely. Participants' names will not be used in any report or publication 

of the study. Confidentiality was protected to the extent that is allowed by 

law. 
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4. Emotional Discomfort: Participants might experience emotional distress from 

fear of disclosure and introspection when discussing their chronic pain 

experience. Sharing individual information and experiences related to chronic 

pain were voluntary. Should participants feel any discomfort about sharing, 

they could stop at any time. 

5. Loss of time: The maximum total time commitment (approximately 48 hours) 

and how the time would be used were addressed and explained to participants in 

the consent form and again at the first session. Also, participants were told that 

their participation in this study was entirely voluntary and that they could 

withdraw from the study at any time. 

Intervention Protocol 

The independent variable, or intervention, for this study was the nurse-guided 

pain management program (NGPM), developed by the researcher. The NGPM is 

operationalized as a pain management program that is guided by the concepts of C-BT 

and the Chinese health belief of "qi". The NGPM consisted of two components: 12-

weeks of TCC exercise and 9 group sessions of C-BT training. The 12-week NGPM 

Program is proposed to (a) reduce the average level of pain intensity perceived by the 

individual, (b) improve the experience of living with CNP, and ( c) improve the overall 

QOL. Class attendance was recorded; to be retained in the study, participants had to attend 

at least 90% (8 of9) of the C-BT sessions and 80% (21 of24) of the TCC sessions. It was 

expected that participants might have to miss sessions due to physician appointments or 
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other personal affairs; therefore, make-up meetings for C-BT sessions were available and 

were arranged with the individual participant. 

TCC Exercise 

The TCC exercise was led by an experienced TCC instructor who was certified by 

the Arthritis Foundation. Each session lasted for one hour, including a I 0-minute warm 

up, 35-40 minutes of instruction and practice with a 5-minute break included, and I 0 

minutes of cool-down exercise. The break was included to allow participants to rest and 

interact socially. The TCC exercise met twice a week, and participants imitated motions 

and postures of the instructor at the same speed during the TCC sessions. The participants 

learned the 12 forms over the 12 weeks; one new form was introduced each week. 

Handouts on each movement were distributed by the TCC instructor, and a copy of Tai 

Chi for Arthritis (Lam, 2000) video tape or DVD was provided for each participant, so 

that they could practice the TCC exercise at home. 

Tai Chi from the Arthritis Foundation (TCAF) was the program used for this 

study. TCAF is a program based on the Australian Sun-style 12- movement Tai Chi for 

Arthritis program, which is composed by a team of medical and tai chi and is designed to 

improve the quality of life for people with arthritis experts (Arthritis Foundation, 2005). 

The program utilizes Sun style TCC, one of the four major recognized styles ofTCC. 

This style is particularly effective for people with arthritis because it includes agile steps 

and exercises that may improve mobility, breathing and relaxation (Lam & Horstman, 

2002). In addition, the movements have higher stances, which make it easier and more 

comfortable to learn (Lam & Horstman). 
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The TCAF consists of 12 movements - 6 basic and 6 advanced (sec Table 4) - plus 

warm-up and cool-down exercises (Lam & Horstman). In this study, warm-up and cool

down exercise involved stretching and relaxing the head, neck, upper and lower body, 

then the whole body, and repeating this 3-5 times, alternating sides where appropriate. 

Qigong exercise with deep diaphragmatic breathing was also incorporated into the warm

up and cool-down exercises. They performed each exercise slowly, and walked or moved 

at their own pace while simultaneously breathing in and out. 

Table 4 

Movements ofTCAF 

Basic Movements 

Commencement Form 

Opening and Closing Hands 

Single Whip 

Waving Hands in the Clouds 

Opening and Closing Hands 

Closing Movement 

Advanced Movements 

Brush Knee 

Playing the Lute 

Parry and Punch 

Block and Close 

Embracing the Tiger, Pushing the Mountain 

Opening and Closing Hands 

Closing Movement 

The TCAF combines deep diaphragmatic breathing and relaxation with slow and 

gentle movements, both isometric and isotonic, while maintaining good posture. The 

participants performed each movement from a standing position with the knees bent or 

relaxed, but those who felt pain or discomfort were allowed to perform at higher stance. 
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When necessary, participants could also perform TCC while sitting. Participants could 

adapt the movement gradually, according to their individual capacity and as they became 

more comfortable. 

C-BT Training 

The 9-session C-BT training component was organized by the researcher, and the 

book, The Psychological Management of Chronic Pain: A Treatment Manual (Philips & 

Rachman, 1996), was one of the publications guiding the C-BT program. At the end of 

each session homework was given. After Session I, each session began with a review of 

previous content and assignments; th.is allowed time for discussion of any questions that 

might have arisen as a consequence of reading the handouts from the previous session 

and reflecting on the material. Participants were assigned to groups of four people to 

assure the quality of instruction in C-BT (Turk, 2002). The C-BT training began the first 

week of the 12-week NGPM Program; the plan is outlined in Table 5. 
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Table 5 

Layout of Weekly C-1/T 1hrining 

Session 

2 

3 

4 

5 

6 

Didactic Presentation 

Orientation to sci f
managcmcnt approach and 
presentation of cognitive
behavioral framework 

Role of relaxation in pain 
management 

Medication in pain 

Role of emotional state 

Role of activity pacing and 
behavioral avoidance 

Role of attention focus 

Strategy Introduction 

Diaphragmatic 
Breathing Exercise 

Progressive 
Relaxation 

Relaxation and 
guided imagery 

Goal setting 
technique 

Activity pacing 

Distraction 

Assertion 

97 

Homework 
Assignments 

• Practice breathing 
exercise 2 times 
daily 

• Practice relaxation 
with tape, 2 times 
daily 

• Pain diaries 

• Practice guided 
imagery 

• Pain diaries 

• Practice relaxation 

• Monitor strcssf ul 
event in pain diaries 

• Relaxation, pain 
diaries 

• Activity pacing 

• Relaxation practice 

• Cease pain diaries 

• Monitor thoughts 
that occur almost 
spontaneously at the 
onset of a pin 
episode or when 
pain becomes 
increasingly severe 

(Table 5 continues) 



(Tah/e 5 continued) 

Session Didactic Presentation Strategy Introduction Homework 
Assignments 

7 

8 

Role of pain appraisal and 
depression 

Role of nutrition 

Cognitive 
restructuring 

--Self talk 

--Reappraisal 

• Relaxation practice 

• Positive self-talk 

• Monitor food intake 

• Relaxation practice 

• Positive self-talk 

• Monitor food intake 

* No CBT session on the 9th
, I 0th and I I th week; participants continued to practice C

BT strategies learned at previous sessions. 

9 The integration of C-B 
strategies 

• Review of all strategies 

• Evaluation of goal set in session 4 

• Relapse prevention 

• Discussion 

Instruments 

The instruments that were used for data collection in this study included the 

following: 

I. Short Portable Mental Status Questionnaire (Pfeiffer, 1975) (Appendix H) 

2. General Information Form (Appendix I) 

3. Pain Management Inventory (Davis & Atwood, 1996) (Appendix J) 

4. Self-Administered Comorbidity Questionnaire (Sangha, Stucki, Liang, Fosse! & 

Katz, 2003) (Appendix K) 
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5. SF-36 Health Survey Version 2.0 (Ware, Kosinski, & Dewery, 2002) 

(Appendix L) 

<>. Chronic Pain Experience lnstmment (Davis, 1989) (Appendix M) 

7. The Geriatric Pain Measure (Ferrell, Stein & Beck, 2000) (Appendix N) 

8. Self-Efficacy Pain Scale (Lorig, Chast'¾in, Ung, Shoor & Holman, 1989) 

(Appendix 0) 

Short Portable Mental Status Questionnaire 

The I 0-item Short Portable Mental Status Questionnaire (SPMSQ), developed by 

Pfci ffer ( 1975), was used to assess cognitive ability to determine the person's ability to 

participate in the study. The SPMSQ is specifically designed for use with elderly 

populations, and it is designed for easy administration by any clinician in an office or 

hospital setting (Pfeiffer). Items included in the SPMSQ are derived from various 

instmments that evaluate specified types of intellectual functioning (i.e., short-term 

memory, orientation to surroundings, information about current events, the capacity for 

self-care, and ability to perform serial mental operations). 

Older adult respondents will answer all 10 questions without using any aids to 

memory, such as looking at a calendar or newspaper. The total number of errors based on 

the 10 questions is documented, taking education and race into account in evaluating the 

score attained by an individual. After adjustment according to individual's education and 

race, four distinct levels of intellectual functioning are identified, they are (a) intact 

intellectual functioning (0-2 errors), (b) mild (or borderline) intellectual impairment (3-4 
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errors), (c) moderate (or definite) intellectual impairment (5-7 errors), and (d) severe 

intellectual impairment (8-10 errors). 

To test the validity of SPMSQ, Pfeiffer ( 1975) undertook two studies to evaluate 

the extent of agreement between the SPMSQ impairment score and diagnosis of organic 

brain syndrome (OBS). The first study was done with 133 individuals seen at a 

psychiatric clinic. There was 92.3 % agreement between the SPMSQ score and the 

clinical diagnosis when the SPMSQ indicated definite intellectual impairment and 81.9% 

agreement when the SPMSQ indicated either no impairment or only mild impairment (x2 

(I) ,:::: 63.35, p = .00 I). The second validity study was performed by comparing the total 

error score on the SPMSQ with the clinical diagnosis for 80 individuals; 87.5% of those 

who made more than 4 errors on the SPMSQ had been diagnosed with OBS, and those 

who were not diagnosed with OBS made fewer than 5 errors on the SPMSQ (x2 (I) = 

11 .48,p = .001). 

Test-retest reliability was evaluated with two groups of older adults (Pfeiffer, 

1975). The SPMSQ was administered twice, approximately 4 weeks apart. Test-retest 

correlations were 0.82 (N = 30) and 0.83 (N = 29) for each of the two groups. Findings 

from these studies suggest that SPMSQ is a valid and stable tool to evaluate the cognitive 

ability of older adults. A score of 6 (with no more than 4 errors), indicating that the 

person has intact function or only mild impairment, is required for study eligibility. 

General Information Form 

The General Information Fonn (GIF) developed by the investigator was used to 

gather demographic and general health-related information. The GIF elicited the 
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following information: (a) age, (b) gender, (c) history of experiencing pain (i.e., length of 

time one has experienced pain, causes of pain, and location of pain), (d) characteristics of 

pain, (c) perceived pain intensity,(() pain medications currently taken, and (g) quality of 

Ii fc rating. 

Pain Management Inventory 

The Pain Management Inventory (PMI) was developed for patients with arthritis 

(Davis & Atwood, 1996). Its purpose is to serve as an index of pain management 

methods used by patients with arthritis, assessing speci fie methods that the individual is 

currently using for arthritis pain management and the perceived helpfulness of those 

methods. The PMI was originally developed as a 17-item index and was reduced to an 8-

item inventory as a self-administered index of independent self-management methods 

used by older persons experiencing chronic pain (Davis & Atwood). The respondent is 

instructed to circle "not used" if the method is not being used and, for each method used 

in the last week, to circle the number which best describes how helpful it has been in 

managing pain: I = not helpful, 2 = somewhat helpful, 3 = generally helpful, 4 = very 

helpful, or 5 = extremely helpful. Three different results/scores are produced by the PMI: 

(a) an inventory of methods currently used, (b) the total number of methods used, and (c) 

the helpfulness rating of each method used. 

Using the procedure recommended by Lynn ( 1986 ), the content validity index 

(CVI) of the PMI was estimated by four health care professionals, randomly selected 

from the International Association for the Study of Pain (ISAP) membership, who 

specialized in the treatment of rheumatic disease patients. Each was asked to rate the 
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relevance of the 17 items using a 4-point scale ("not relevant" to "very relevant and 

succinct"). All items but one (avoiding certain foods) were rated as acceptable by the 

expert group. With the elimination of the one item, the CVI of the PMI with 16 items was 

1.00. 

The psychometric properties of the PMI were evaluated with a purposive non

random sample of 82 clients, composed of 64 women and 18 men, in a university

affiliated arthritis clinic. The mean age of the participants was 58 years (SD= 14.51 ), and 

the average pain duration was 14 years (SD= 11.57). Davis and Atwood predicted that 

the more helpful the pain management method is perceived to be, the lower would be the 

person's pain intensity. Thus, one-tailed Person r was used to assess the construct validity 

of the original 17-item PMI, except the item of "avoiding certain foods". Ten of the 16 

items demonstrated construct validity (r= -.08 -.50). Five methods, including heat 

application, cold application, resting, bracing/splinting, and support groups) demonstrated 

positive relationships with pain intensity; the higher their perceived helpfulness, the 

higher the pain intensity. One method, using massage, demonstrated almost no 

association (r = 0.04), suggesting lack of construct validity. Stability of the PMI was 

tested using the phi coefficient over a 2-week time span. All except three methods 

( exercise, resting, and talking with individual persons who understand) showed stability 

over a 2-week period (,,= .36 -. 76; p s .0 I). Based on the study findings, Davis and 

Atwood concluded that the 8-item PMI would be useful as part of a clinical assessment 

protocol and as a basis for planning and evaluating ongoing pain self-management with 

persons with arthritis. 
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Se(f-Administered Comorbidity Questionnaire 

Sangha and colleagues (2003) developed the Self-Administered Comorbidity 

Questionnaire (SCQ) for use in clinical and health services research settings. Unlike other 

measures of cormorhidity that typically use information from the medical record or 

administrative data, the SCQ is intended to be completed by individuals without any 

medical background (Sangha et al.). The SCQ alJows the subject to note the severity of 

each comorbid condition and perception of its impact on function. Twelve medical 

conditions based on their frequency in general practice and their inclusion in published 

and commonly used comorbidity instruments were selected by a panel of physicians. The 

medical conditions are simplified to language that could be understood without any prior 

medical knowledge. The 12 conditions included in the SCQ arc (a) heart disease, (b) high 

blood pressure, (c) lung disease, (d) diabetes, (e) ulcer or stomach disease, (t) kidney 

disease, (g) anemia or other blood disease, (h) liver disease, (i) cancer, (j) depression, (k) 

osteoarthritis, degenerative arthritis, (1) back pain, (m) rheumatoid arthritis, and (n) other 

medical problems. In addition, subjects have the option of adding three additional 

conditions in an open-ended fashion (Sangha et al.). 

Three questions are asked in relation to the 12 medical conditions (Sangha ct al., 

2003). The question "Do you have any of the following problems" is asked to obtain any 

medical conditions that the subject currently has. For each medical condition, the subject 

is asked "Do you receive treatment for it" as a proxy for disease severity. To capture the 

burden of some comorbid conditions that might impose severe functional limitations, the 

question "Does it limit your activities?" is asked for each medical condition. Subjects will 
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indicate Hycs" (/) or uNo" (0) in response to each medical condition. A maximum of 

three points for each medical condition can be received: one point for the presence of the 

problem, another point for receiving treatment for the problem, and an additional point 

for a functional limitation caused by the problem. The possible score range is from 0 

(none of the comorbid conditions is indicated) to 45 (answering "yes" to all three 

questions related to all 12 medical problems and 3 optional conditions) (Sangha et al.). 

Sangha et al. (2003) conducted a cross-sectional comparison of the SCQ with a 

standard, chart-based measure (Charlson Index) with 170 inpatients form medical and 

surgical care units. The test-retest reliability of the SCQ was 0.94, (95% CI= 0.72, 0.99) 

as calculated by the intraclass correlation coefficient (ICC) and 0.81 by the Spearman 

correlation coefficient. These findings were comparable to findings of a test-retest 

reliability (ICC= 0.92 and rs= 0.94) of the Charlson Index. The test-retest reliability of 

speci fie items on the SCQ ranged from moderate (kappa of 0.40 for back pain) to high 

(kappa > 0.90 for heart disease, hypertension, lung disease, diabetes, kidney disease, 

anemia and depression) (Sangha et al.). 

The association between the Charlson Index and the SCQ was also assessed by 

the Spearman correlation coefficient; rs = 0.32 for the entire instruments and rs= 0.55 for 

truncated versions of the measures that contained only comparable items for each 

instrument (Sangha et al.). Overall agreement exceeded 90% except for lung disease 

(78%) and heart disease (88%) (Sangha et al.). The kappa statistic, which adjusts for 

chance agreement, indicated low concordance for lung disease (K = 0.27), and moderate 

to high agreement (K ~ 0.46) (Sangha et al.). The authors conclude that the SCQ has 
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modest correlations with a widely used medical record-based comorhidity instrument and 

that the SCQ represents an efficient method to assess comorhidity conditions in clinical 

and health services research. They further suggest that the SCQ would be particularly 

useful in settings where medical records are not available (Sangha ct al.). 

SF-36 Health Survey 

The Short Form-36 Health Survey (SF-36), developed by Ware in 1988, is a 

widely used, 36-item, generic questionnaire designed to evaluate various aspects of 

health from the individual's point of view. It is frequently used to measure the construct 

of quality of Ii fe (Andresen, Rothenberg, Panzer, Katz, & McDermott, 1998; Garratt, 

Schmidt, Mackintosh, & Fitzpatrick, 2002; Nanda & Andresen, 1998). The Version 2.0 

(SF-36v2) of the SF-36 was revised in 1996 for improvements in item wording and 

fommt; it contains 11 questions with 36 items, most consisting of Likert-type response 

scales (Ware, 2000). For example, a question concerning the existence of problems 

resulting from physical health causing the respondent to accomplish less than desired has 

a 5-choicc response ranging from "all of the time" to "none of the time". The SF-36v2 

assesses two components of health, physical and mental, in 8 health domains. The 

physical-health component consists of (a) physical functioning ( 10 items), (b) role

physical (4 items); (c) bodily pain (2 items), and (d) general health (5 items). The mental

health component includes (a) vitality (4 items), (b) social functioning (2 items), (c) role

emotional (3 items), and (h) mental health (5 items). The SF-36v2 also includes a single

item measure of health transition, which is scored separately from the 8 health domain 

multi-item scales. 
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The SF-36v2 uses a norm-based scoring (NBS) system that standardizes each of 

the eight scales. The NBS employs a linear T score transformation with mean of 50 and 

standard deviation of IO; thus it allows for meaningful comparison of scores on the eight

scale profile and the physical and mental summary measures (Ware, Kosinski, & 

Dewery, 2002). Unlike the original 0-100 scoring that provides a final score of SF-36v2 

ranges from O (lowest level of functioning) to I 00 (highest level), the NBS scoring 

system yields two summary measures that aggregate scale, physical component summary 

(PCS) and mental component summary (MCS) (Ware, 2000). In addition, the PCS and 

MCS summary measures take into account the correlations among the eight SF-36 scales; 

they help in determining which of the two components is mostly affected by the disease 

or the intervention (Ware, 2000). 

Reliability and validity have been established for the SF-36v2. Factor analysis has 

validated the existence of eight scales that fall into either the Physical or Mental Health 

components. Ware (2000) notes that the reliability of the eight scale and two summary 

measures has been estimated using both internal consistency and test-retest methods. 

Published reliability statistics have a median reliability across studies of 0. 76; internal 

consistency reliabilities of the eight scales ranged from .68 (social functioning) to .93 

(physical functioning) (Ware). 

Walters, Munro and Brazier (2001) conducted a study (n = 8,117) to assess the 

usability and validity of the SF-36 in a community-dwelling population over 65. The 

usability of the SF-36 with older adults was assessed by examining response and 

completion rate by age group. Item completion was high~ more than 93% of all items 
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were completed. Dimension completion ( completion of all items in a dimension) ranged 

from 86.4 to 97. 7%. Dimension completion was lowest among those age 85 or over, 

ranging from 83.3 lo 94.4%. For all dimensions, non-completion was associated with 

increasing age (p < .001 ). Seventy-two percent of the respondents completed the entire 

questionnaire. Internal consistency with this sample was high; Cronbach 's a exceeded 

0.80 for all dimensions except social functioning (a= 0. 79) 

Chronic Pain Experience Instrument 

The 13-item Chronic Pain Experience Instrument was developed to measure the 

individual response to living with persistent nonmalignant pain (Davis, 1986). The CPEI 

permits measurement of 3 dimensions of the chronic pain experience: function (five items), 

affect (five items) and helplessness (three items). The CPEI evaluates individual's 

experience of chronic pain by asking the individual to place a mark on the I 0-cm visual 

analog scale with anchors that depict extreme states (i.e., completely agree to completely 

disagree). The CPEI is scored by measuring the distance in centimeters from the "agree" 

end of the scale to the specific place marked on the line by the subject. The higher the 

rating is, the better the person's response to living with persistent pain. 

The validity and reliability of the CPEI have been established across three studies. 

The first study (n = 94) consisted of participants recruited from several different clinical 

settings. The second study (n = 82) was made up of a sample from one clinic, and the 

third study was composed of 133 adults (111 females and 20 males) age 18 and over 

(M = 42, SD = 13.87) with self-reported headache not secondary to another condition. 

Internal consistency, estimated with Cronbach's alpha, suggested high reliability for the 
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total scale, ranging from .87 to .91, and adequate for the dimensions (.68-.87). The 

calculated alphas varied no more than . IO to .20 across studies (Davis, Hiemcnz & White 

2002). 

1
1

,e Geriatric Pain Measure 

Following an extensive review of the literature, Ferrell, Stein and Beck (2000) 

developed a multidimensional pain assessment instrument for older persons--the Geriatric 

Pain Measure (GPM). The GPM is ua multidimensional questionnaire that measures pain 

among older persons with multiple medical problems" (Ferrell et al., p. 1673). The 24-

itcm instrument consists of 22 items scored dichotomously and two items scored 

categorically on a O to IO scale. A total score is obtained by summing the "yes" responses 

to the dichotomous items with the numerical responses to the categorical items to give the 

total score. Thus, the total score may range from O to 42, with zero meaning no pain and 

42 meaning the worst pain. The final score can also be adjusted to a O to 100 scale by 

multiplying the total score by 2.38 (Ferrell et al.). 

A convenience sample of 176 patients from two ambulatory geriatric clinics was 

included for instrument testing (Ferrell et al. 2000). The mean age for participants was 

84. 7 ± 6.0 years; 64% were female. Participants had multiple medical problems (M = 7 .6

± 2. 7 problems) and took multiple medications (M = 11.8 ± 52. 7), including over-the

counter and nutritional supplements. Seventy-three percent of participants had a history 

of pain complaints in their medical records. Reliability of the GPM was estimated with 

internal consistency (Ferrell et al., 2000). Standardized Cronbach's alpha was 0.9445, 

homogeneity ratio was 0.457, and average inter-item correlation was 0.415 (range 0.166-
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0.830). These statistics suggest the adequacy of the GPM's reliability. A factor analysis 

using principal components analysis of variance with varimax rotation was performed. 

Five unique subscalcs were identified: (a) disengagement because of pain, (b) pain 

intensity, (c) pain with ambulation, (d) pain with strenuous activities, and (e) pain with 

other activities (Ferrell ct al.). 

A subsample of 50 subjects also completed the McGill Pain Questionnaire (MPQ) 

for evaluation of concurrent validity; Pearson's r correlations were used to compare the 

results of the GPM with the results of the MPQ between total and subscale scores (Ferrell 

ct al., 2000). A high correlation was noted between the two total scores (r = .6269; p = 

.0000); moderate to strong correlations were noted among total-subscale and subscale

subscale scores with Pearson r ranging from .33 (Pain Severity Subscale-Miscellancous 

Subscale; p= .0035) to .63 (Disengagement Subscale-MPQ total score; p = .0000). 

Concurrent validity was also established by comparing the frequency distribution of the 

pain intensity on a 0-to- l O scale and the total score on GPM. The sample showed that 

47% had mild pain {<3), 45% had moderate pain (3 to 7), and 8%, severe pain {>7) on the 

I 0-point scale; and on the GPM 48% had mild pain (GPM < 30), 42% had moderate pain 

(GPM score 30-69), and I 0% had severe pain (GPM score> 70). 

Another sub-sample of 50 subjects repeated the GPM within 48-72 hours to 

evaluate test-retest reliability, using Pearson r correlations for continuous data and the 

Kappa statistic for categorical data. Strong test-retest reliability was demonstrated for the 

total score (r = .90; p < .0000) and an average item agreement of 78% and an average 

Kappa of 0.60 (Ferrell et al. 2000). 
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Se(f-l~J]ic{l{:Y Pain Scale 

The Self-Efficacy Pain Scale (SEPS), a 5-item scale, was derived from the 

Arthritis Self-Efficacy Scale (ASES) (Lorig, Chastain, Ung, Shoor & Holman, 1989). 

Respondents arc asked to circle the number that corresponds to how certain they are that 

they can perform certain tasks regularly at the time of survey. Each item is on a 1-10 

certainty scale. A rating of"l" indicates uvery uncertain" whereas "10" represents "very 

certain" in their ability to do the task. The score of each item is the number circled, and 

these arc totaled to obtain the pain self-efficacy score. The higher score indicates higher 

sci f-cfficacy. 

The original ASES was designed to measure the patient's perceived self-efficacy 

(SE) to cope with the consequences of chronic arthritis (Lorig ct al., 1989). The content 

was developed through consultation with patients and physicians. The original ASES 

contains three scales with 20 items: (a) self-efficacy pain (five items), (b) self-efficacy 

function scale (nine items), and (c) self-efficacy other symptoms (six items). The tests of 

reliability and validity were conducted with individuals (N = 97) who had participated in 

an arthritis self-management course (Lorig, et al.). Coefficient alpha estimates of internal 

consistency reliability were .75 for pain, .90 for function and .87 for other symptoms. 

Test-retest reliability was evaluated with 91 participants selected from among previous 

participants in the arthritis self-management course. All participants completed the ASES 

twice, with a mean time between completions of 9.4 days (range 2-29 days). Utilizing 

Pearson correlations, item reliabilities range from 0. 71 to 0.85. Subscale test-retest 

reliabilities were 0.87 for pain, 0.85 for function, and 0.90 for other symptoms. 
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. Moderate to high estimates of Cronhach 's alpha on the 20-item ASES and suggest 

the ASES to be a valid and reliable instrument to measure sci f-cfficacy of individuals 

with arthritis. Since arthritis is one of the rm~or causes of chronic nonmalignant pain 

among older adults, use of the ASES for measuring the self-efficacy of older adults in 

this study seems appropriate. For this study, the self-efficacy pain subscale was used to 

measure the pain self efficacy among the elderly participations. Lorig et al. (1989) have 

suggested that self-efficacy pain subscale could be used independently. The wording of 

items were changed to better suit the participants of this study; for example, the original 

item that reads "How certain are you that you can keep your arthritis or fibromyalgia pain 

from interfering with the things you want to do?" was changed to "How certain are you 

that you can keep your pain from interfering with the things you want to do?". This 

change had been suggested as appropriate by Lorig (personal communication, 2005). 

Further reliability tests will be pcrfom1ed with data collected from this study. 

Preliminary Study 

A pilot study was conducted to evaluate the content of a nurse-guided pain 

management program (NGPM) that offered cognitive-behavioral therapy (CBT) for older 

adults with chronic nonmalignant pain (CNP) who regularly practiced Tai Chi Chuan 

exercise (TCC). Four major study aims were (a) to develop the content ofNGPM, (b) to 

evaluate the appropriateness of the content to be used with older adults with CNP, ( c) to 

determine the feasibility of offering it as planned (i.e., timing of educational sessions and 

test administration in relation to Tai Chi exercise, length of the educational sessions, and 

the fonnat of Tai Chi program as compatible with methods used with older adults in 
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reported studies) in order to gain infonnation that would be helpful for planning a future 

study that tests the program's effectiveness, and ( d) to determine factors contributing to 

non-adherence to the intervention regimen and attrition, if any. Additionally, it was of 

interest to determine whether participation in the NGPM resulted in increases in 

participants' overall QOL and decreases in pain intensity. 

Before recruiting participants, permission was obtained from Texas Woman's 

University Institutional Review Board (IRB) to assure the participant's human rights. The 

pilot study was conducted over an 8-weck period, with 6 weeks of this devoted to the 

program sessions and 2 weeks to testing. Following recrnitment of participants, an 

investigator-generated General Infonnation Fonn (GIF) was used to collect participants' 

profiles. The pilot assessment of outcomes of the C-BT program were performed by 

administering the Short Form 36 Health Survey version2.0 (SF-36v2) (Ware, 1996) at 

pre-intervention (Week 1) and immediately following the completion C-BT program 

(Weck 8). Additionally, participants were asked to fill out the C-BT Program Evaluation 

form (Appendix D) that elicits rating of program content and an overall rating of program 

quality. An open question was also included, allowing the participants to provide 

comments and/or suggestions that they felt best assisted in the development and 

modification of the program. During the course of the program, the researcher wrote field 

notes immediately after each C-BT session. 

The confidential data were coded for computer scoring according to the directions 

displayed on each questionnaire. Descriptive statistics were used to describe the sample 

profiles and the data obtained from Program Evaluation fonn. The qualitative data drawn 
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from the program evaluation form and observation notes were useful for further planning. 

Pilot assessment of outcome variables, pain intensity and overall QOL, were analyzed 

using the Wilcoxon signed ranks test. 

Four older adults met the study criteria for participation and completed the 6 

program sessions. The mean age of the participants was 72.25 years (SD= 3.77). All 

were Caucasian. One subject was male and three were female. These older adults 

reported that they had experienced chronic pain over a range of 5 to 30 years (M= 17 .5, 

SD=; 14.43). The most frequent cause of their pain was arthritis. Half of the sample 

indicated that the characteristics of their pain could be best described as "rhythmic, 

periodic, and intermittent"; the other half stated their pain was of "continuous, steady, or 

constant" nature. On a scale of O (no pain) to 10 (unbearable pain), participants reported 

the worst pain they had ever felt was 6 to 8 (M = 7.25, SD= .96). Using a one-item rating 

scale from O to I 0, they rated their quality of life from 7.0 to 8.5 (M = 8.0, SD= . 71 ). 

Participants had used various pain management strategies. Relaxation, exercise, 

and rest were three strategics used by all participants. None reported using "bracing or 

splinting of affected area" as a method of managing pain. Participants reported that the 

benefits ofTCC included (a) flexibility, (b) calmness, (c) relaxation, (d) decrease in 

muscle tension, (e) confidence, (f) balance, (g) better concentration, and (h) the company 

of the class. 

Overall, the participants considered the NGPM to be of good quality. The mean 

rating of quality was 88.53 (SD= 4.22) out of a possible score of 100. Among a]] content 

areas presented in the NGPM, participants all agreed that 6 of the 9 content areas were 
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"just right"; these six topics were (a} relaxation techniques, (h) breathing exercise, (c) 

guided imagery, (d) goal setting, (c) activity pacing, and (f) nutrition and pain. 

Inconsistency on three other areas (i.e., cognitive restructuring, self-talk, and 

pathophysiology of pain) suggested that their coverage should be adjusted. 

Offering the proposed NGPM Program appeared to be feasible. All meetings were 

scheduled one hour before participants' TCC class meetings, and this timing seemed 

appropriate. Participants noted that the schedule was convenient for them. They normally 

did not have other plans for that morning of the week. All sessions lasted about an hour. 

The time was sufficient to allow the investigator to cover the material and carry out 

discussions related to the topics and permit time for participants to ask questions. 

Whether this remains true with a larger number in the group will be evaluated. 

High adherence to intervention regimen was observed; more than 96% of the 

time, participants were able adhere to the intervention regimen. Seventy-five percent of 

participants indicated that the homework assignment did not require too much time or 

energy to complete, though one pointed out that it was somewhat difficult to complete the 

assignment when the pain was aggravating. 

The SF-36 v2.0 was used to assess the overall quality of life. Increases in scores 

from pre-test to post-test were noted on 6 of the eight health domains in SF-36; these six 

health domains were (a) role limitation due to emotional problems, (b) vitality, (c) 

emotional well-being, (d) bodily pain, and (e) general health. No significant changes of 

physical function and social functioning from pretest to posttest were observed. The 

domain of role limitation due to physical health was noted to have decreased from pretest 
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(Md .c; 71.88) to posttcst (Md =,: 53.13) (Z = -1.826, p ::.;; .034). Reduction of bodily pain 

was also noted; bodily pain decreased from pretest (M :::49.3750, SD= 6.574, Md= 

50.00) to posttcst (M = 29.3750, SD= 22.9469, Md= 26.2500) (Z= -1.604, p = .054) 

Discussion of Findings 

In answer to the first two questions addressed by this study, the investigator 

concluded that the planned NGPM Program content is appropriate for older adults who 

experience CNP and are enrolled in an organized TCC class, making it is feasible to offer 

the NGPM as planned to these older adults. However, attrition is an issue worth noting. 

From the initial eight older adults who met the inclusion criteria and expressed interest in 

the study and a wish to participate, only six attended the first meeting to give consent and 

to complete the pretests. Two participants (both women) dropped out during the 

intervention period due to personal reasons (i.e., family travel and family emergency). 

No participants discontinued the intervention due to dissatisfaction with the program. A 

total of 33% dropped out during the study period, which is a much higher attrition rate 

than that of previous studies by Lan, Lai, Chen, and Wong ( 1998) and Hartman et al. 

(2000). The small sample size may have contributed to this relatively high attrition rate. 

Age-related interests may be another factor; given the consideration of social activities at 

this particular age group, activities that involve family members may become a higher 

priority. Smith, Amstein, Rosa and Federman (2002) found similar patterns of attrition 

(e.g., family illness and travel plans). 

Sinclair and Wallston (200 I) suggested adherence to be an important factor 

influencing long-term gains from C-BT for older adults. Efforts were made throughout 
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this study to boost elderly participants' adherence, resulting in an average of 96% 

adherence rate. Make-up sessions were provided to participants who were not able to 

meet at the scheduled meeting time. Reasons for being unable to meet at the scheduled 

time included physician appointments and short-term travel plans. Audio materials for 

relaxation practice were prepared to meet participants' needs; either a CD or an audiotape 

was provided so participants could practice relaxation techniques according to the 

intervention regimen. Despite the high adherence rate, pain intensity plays a crucial role 

in adherence of homework assignment; when the pain flares up, it becomes difficult for 

participants to complete assignments that require body movement. Although the majority 

of participants indicated that homework assignment did not require too much time or 

energy to complete, one participant did say that it was difficult for her to complete the 

assignment at times, especially when she had a lot of pain of her right upper ann. 

Findings about factors contributing to nonadherence are of major importance because 

nonadherencc to the intervention regimen exacts psychosocial costs associated with 

treatment failure. 

Participants who completed the 6-weck NGPM Program, on average, reported 

increases in overall quality of life and decreases in bodily pain from pretest to posttest. 

However, not all participants reported positive outcomes. For example, a 2.13 % decrease 

on the SF-36v2 was noted wit!1 one participant, and one participant did not show pain 

reduction, with the pain score remaining the same from pretest to posttest. History has 

contributed greatly in this finding. During the course of the intervention, these two 

particular participants experienced exacerbation of other chronic illnesses. One suffered 
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from a thyroid problem and the other from aggravation of fihromyalgia symptoms. Both 

were female participants. 

Given the small sample size, there was not enough power to show statistically 

significant differences between pretest and posttest. Nonetheless, the overall findings 

from this study were consistent with earlier research supporting the benefits of using C

BT (Caudill ct al., 1991; Keefe Dunsmore, & Burnett, 1992; Keefe & Caldwell, 1997; 

Keefe, ct al, 1990; Kem, Turk, Holzman, & Rudy, 1986; Morley ct al., 1999; Smith ct al., 

2002; Sinclair & Wallston, 2001) for people with chronic pain. 

Conclusions 

The results of this pilot investigation suggest that the planned NGPM content is 

appropriate for the target population of older adults. Modifications of the NGPM content 

may be needed to improve the overall quality of the proposed intervention. It is feasible 

to offer the NGPM Program as planned to older adults who experience CNP and are 

enrolled in an organized TCC class. Factors contributing to attrition include such factors 

as death of family members and extended travel plans. In addition, physical conditions 

are a contributing factor of nonadhcrencc. The results concerning overall quality of life 

and pain intensity suggest that, although there is not sufficient statistical support, the 

combination of C-BT and TCC is a promising approach for older adults to use in 

managing chronic pain. 

This pilot study laid the groundwork for an intervention for pain management that 

incorporates both TCC and selected CB strategies. It also revealed limitations in the 

117 



design that were not foreseen, allowing the researcher to make the necessary 

modifications. 

Data Collection Procedure 

The current study reported here was conducted over a 24-week period. The Short 

Portable Mental Status Questionnaire (SPMSQ) was administered to potential 

participants to determine study eligibility related to cognitive status. Following 

recruitment of participants, an investigator-generated General Information Form (GIF) 

along with the Pain Management Inventory (PMI) and the Self-Administered 

Comorbidity Questionnaire (SCQ) were used to collect participants' profiles. Baseline 

data (01) of the study's outcome variables were obtained by administering the SF-36v2 

(Ware, 1996), the Geriatric Pain Measure (GPM; Ferrell ct al., 2000), the Chronic Pain 

Experience Instrument (CPEI; Davis, 1989), and the Self-Efficacy Pain Scale (SEPS; 

Lorig ct al., 1989). The SF-36v2, the GPM, the CPEI, and the SEPS were administered 

again to measure the study outcomes at two different times following the intervention: 

immediately after the 12-wcek intervention (02) and three months after its completion 

Plan for Data Analysis Procedures 

The statistical analyses were performed using Statistics Package for Social 

Science version 12.0 for Windows. The data collected from participants at 0 1, 0 2 and 0 3 

were entered into an electronic data file by the researcher immediately after the data 

collection. The researcher assigned a variable name and values to each item using a 

coding sheet. The data were rechecked with the original data. The confidential data were 
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coded for computer scoring according to the directions displayed on each questionnaire. 

Several items from the SF-36 were rcco~led according to /low to Score Version 2 of the 

SF-36 /-lea/th Survey (Ware, Kosinski & Dewey, 2002). 

Descriptive statistics (e.g., measures of central tendency and frequencies) were 

used to describe the sample. Independent t tests were used to examine the homogeneity of 

participants between the two sites, as well as for the participants who withdrew from the 

study and those who completed it. 

The 2 research questions and 12 hypotheses listed below guided the selection of 

statistical techniques that were used for analysis. Answering the first research question 

was necessary in order to proceed with the data analysis related to the hypotheses. The 

significance level for hypothesis testing was set at 0.5. 

Research Q 1: What is the individual's observed rate of change (change slope) 

from initiation of the NGPM Program to three months following its completion on 

selected variables (i.e., chronic pain experience, pain self-efficacy, overall quality of life, 

and perceived pain intensity)? 

Research Q 2: Which of the l 0 selected variables (i.e., age, years with chronic 

pain, average pain intensity, self-reported quality of life, comorbidity, and the five 

outcome variables as measured at baseline) predict the combined change slopes for all 

participants? 

H,: There is a positive linear trend for individuals' change trajectories of physical 

health across the three time points. 
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l·fi: There is a positive linear trend for individuals' change trajectories of the 

mental health across the three time points. 

1-1_1: There is a positive linear trend for individuals' change trajectories of the 

chronic pain intensity across the three time points. 

1-1 4: There is a positive linear trend for individuals' change trajectories of the 

chronic pain experience across the three time points. 

1-1 5: There is a positive linear trend for individuals' change trajectories of the 

chronic pain self-efficacy across the three time points. 

1-16 : Selected variables (i.e. age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of physical health of participants. 

1-h: Selected variables (i.e. age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures al baseline, and program compliance) predict the 

pooled change of mental health of participants. 

H8: Selected variables (i.e. age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of chronic pain intensity of participants 

H9: Selected variables (i.e. age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of chronic pain experience of participants. 
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1-1 10: Selected variables (i.e. age, years in pain, average pain intensity, burden of 

comorhidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of chronic pain sci f-cfficacy of participants. 

H 11 : Older adults with CNP who participate in the NGPM Program will 

demonstrate improvement in their experience of living with chronic pain, pain self

efficacy, and overall quality of Ii fc and a reduction of their pain intensity immediately 

following the Program and at 3 months following the Program. 

H 12 : When controlling for covariates (i.e. age, average pain intensity and CPE) at 

baseline, older adults with CNP who participate in the NGPM Program will demonstrate 

improvement in their experience of living with chronic pain, pain self-efficacy, and 

overall quality of Ii fe and a reduction of their pain intensity immediately following the 

Program and at 3 months following the program. 

In preparation for testing the hypotheses, some initial data analysis was necessary 

to answer the research questions. First, each individual's change scores for the outcome 

variables (i.e., chronic pain experience, pain self-efficacy, overall quality of life -

physical health component and mental health component, and chronic pain intensity) 

were obtained. The observed change from 0 1 to 0 2, 0 2 to 0 3, and 0 1 to 0 3 were 

computed as follows, with the chronic pain intensity scores reversed: 

Change] = 02 - O, 

Change2 = 01 - 02 

Change3 =OJ - 0, 
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These change scores were used in the regression equations, specifically curve 

estimations, to estimate the tntjectories of the outcome variables for each participant. 

These trajectories described the effects of the NGPM on participants by estimating the 

initial levels (the intercept) and the rate of change (a slope). The curvefit plot for each 

participant was examined to determine the fitness of linear models for individual 

participants' trajectories. 

Means and 95% confidence intervals were then obtained to describe the observed 

patterns of the change slopes from initiation of the NGPM Program to three months after 

its completion. In addition, exploratory data analysis using graphical display of the 

individual slope allowed for identification of variation and pattern in the individual 

trajectory of the NGPM Program's effect. The curve estimation regression tested 

Hypothesis I through 5 in order to detem1ine if there was a positive linear trend for the 

individual change slope of each individual on each outcome variable. 

For Research Question 2, predictor variables for each the pooled slope were 

examined using stepwise regression modeling. The estimated individual slopes obtained 

from Question I were treated as a new outcome variable to be explained by other selected 

variables; they were (a) age, (b) years with chronic pain, (c) the average pain intensity, 

(c) burden of comorbidity, (d) program compliance, and (e) the five outcome measures at 

baseline. These IO variables were selected to be used as independent (predictor) variables 

in multiple regression analyses, specifically, backward deletion procedure. The regression 

analyses also provided the testing of Hypotheses 6 to IO that determined whether selected 

variables would predict change slopes of each of the five outcome variables. 
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For Hypothesis I 1. repeated measures multivariate analysis of variance 

(MA NOV A) was used to determine whether the participation of older adults with chronic 

musculoskelctal pain in the NGPM Program improved their experience of living with 

chronic pain, pain self-efficacy, and overall quality of life and reduced their perceived 

pain intensity immediately following the Program and at 3 months following the 

program. MANOVA was appropriate for testing the significance of change in the 

outcome variables and allowed for the testing of several dependent variables at the same 

time (Mcrtler &Vannatta, 2002). The assumptions for using MANOVA with this small 

sample were met. Additionally, multivariate analysis of variance (MANOVA) was used 

to determine eta-squared (,/), a correlational statistic for estimating effect size. Since the 

sample size was small, a nonparametric repeated measures analysis using ranks (i.e., 

Friedman Test) was also used to determine the effect of the NGPM Program on each of 

the outcome variables. 

Multivariate analysis of covariance (MANCOV A) was used to test Hypothesis 12. 

MANCOV A allowed the researcher to examine whether participation in the NGPM 

Program improved participants' experience of living with chronic pain, pain self-efficacy, 

and overall quality of life and reduced their perceived pain intensity immediately 

following the Program and 3 months following the program when controlling for selected 

demographic variables (i.e., age, baseline pain intensity rating, and number of co-morbid 

positions). By removing the effects of these covariates, MANCOV A assisted the 

researcher in gaining a clearer picture of the true effect of the NGPM Program (Mertler & 

Vannatta, 2002). 
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The comparison of results for this small sample using both nonparametric and 

parametric techniques was of interest. In addition to the research questions and 

hypotheses that guided the analysis, more questions evolved in relation to the small 

sample size. Repeated-measure ANOVA was applied to answer "What was the effect of 

the NGPM Program on the individual outcome variables at 3 months post-intervention?" 

Both paired t tests and Wilcoxon Signed Ranks tests were used to determine the short

term effects of the NGPM program, from baseline to immediate completion of the 

program. Eta-squared (,/) and Cohen d were obtained to determine the effect sizes of the 

NGPM program on the individual and the combined outcomes at (a) immediate program 

completion and (b) 3 months follow-up. Clinical significance of the Program's effect 

were explored by obtaining the odds for participants showing improvement of quality of 

life that met the clinical significant criterion suggested by Ware, Bayliss, Rogers, 

Kosinski and Tarlow (1996). 

Summary 

To test the benefits of the NGPM Program in older adults with CNP of 

musculoskeletal origin, a pre- and posttest study design was used. The target population 

was older adults, aged 65years and older; sampling was through nonprobability methods, 

specifically using convenience techniques. Study enrollment, withdrawal and reason for 

withdrawal are summarized in Table 3. The flow of the study is shown in Figure 3. The 

TCC and C-BT content included in the NGPM Program are presented in Table 4 and 

Table 5, respectively. Program planning was aided by the previous feasibility study 

which was described. The instruments and the plan for data collection had been 
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presented. Two research questions and 12 hypotheses guided the data analysis, and the 

statistical measures used in relation lo each were discussed. Statistics procedures for 

exploring additional question that arose during planned data analysis were also presented. 

Additional Human subjects' considerations were addressed, and IRB approval was 

obtained prior to the beginning of the study. 
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CHAPTER IV 

ANALYSIS OF DATA 

A one-group pretest-posttest repeated measures design was used with participants 

serving as their own controls to pilot testing the intervention and determine its effects on 

specified outcomes of older adults with CNP. The major purpose of this study was to 

determine whether older adults with chronic musculoskcletal pain who participate in the 

Nurse-Guided Pain Management (NGPM) Program improved their experience of living 

with chronic pain, pain self-efficacy, and overall quality of life and reduced their intensity 

of CNP. This chapter provides the results of data analysis that address the research 

questions and hypotheses guiding this study. The 2 research questions and 12 related 

hypotheses are reiterated here. 

Research Q I : What is the individual's observed rate of change ( change slope) 

from initiation of the NGPM Program to three months following its completion on 

selected variables (i.e., chronic pain experience, pain self-efficacy, overall quality of life, 

and perceived pain intensity)? 

Research Q 2: Which of the 10 selected variables (i.e., age, years with chronic 

pain, average pain intensity, self-reported quality of life, comorbidity, and the five 

outcome variables as measured at baseline) predict the combined change slopes for all 

participants? 
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H 1: There is a positive linear trend for individuals' change trajectories of physical 

health across the three time points. 

H2: There is a positive linear trend for individuals' change trajectories of the 

mental health across the three time points. 

I-IJ: There is a positive linear trend for individuals' change trajectories of the 

chronic pain intensity across the three time points. 

1-14 : There is a positive linear trend for individuals' change trajectories of the 

chronic pain experience across the three time points. 

H5: There is a positive linear trend for individuals' change trajectories of the 

chronic pain self-efficacy across the three time points. 

H6 : Selected variables (i.e., age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of physical health of participants. 

H1: Selected variables (i.e., age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change of mental health of participants. 

H8: Selected variables (i.e., age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of chronic pain intensity of participants 

H9: Selected variables (i.e., age, years in pain, average pain intensity, burden of 

comorbidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of chronic pain experience of participants. 
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H 10 : Selected variables (i.e., age, years in pain, average pain intensity, burden of 

comorhidity, five outcome measures at baseline, and program compliance) predict the 

pooled change slope of chronic pain sci f-efficacy of participants. 

1-1 11 : Older adults with CNP who participate in the NGPM Program will 

demonstrate improvement in their experience of living with chronic pain, pain self

cflicacy, and overall quality of life and a reduction of their pain intensity immediately 

following the Program and at 3 months following the Program. 

H 12 : When controlling for covariates (i.e., age, average pain intensity and CPE) 

at baseline, older adults with CNP who participate in the NGPM Program will 

demonstrate improvement in their experience of living with chronic pain, pain self

cfficacy, and overall quality of life and a reduction of their pain intensity immediately 

following lhc Program and at 3 months following the program. 

First, the sample description is provided. For the purpose of describing the 

observed rate of change, curve estimation analysis was used to show the observed rate of 

change (slope) for each individual participant. Stepwise regression was then employed, 

using the slopes as a new variable, to examine possible predictor variables. Two 

multivariate statistical methods were applied to investigate the efficacy of the NGPM 

Program on outcomes under study. A succinct summary of analyses and findings 

concludes this chapter. 

Sample Description 

Twenty-five older adults, who met the inclusion criteria, agreed to participate in 

the study. After enrollment in the study, a total of nine participants dropped out of the 
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program; this occurred at various. Timing and reason of withdrawal were presented in 

Chapter 3. Sixteen participants who completed the 12-week NGPM Program and the 

follow-up testing were included in the final data analysis. Baseline comparisons were 

conducted to determine any group differences existed between the participants who 

completed the NGPM and those who withdrew and between participants at the two study 

sites. 

Baseline Comparisons 

Completed Participants Versus Withdraw Participants 

Preliminary analyses (I-tests) comparing participants who completed the program 

and those who dropped out the program indicated that they did not differ significantly (p 

~ 0.32) at baseline on the following demographics: (a) age, (b) years of experiencing pain, 

( c) the average intensity of pain for the past two weeks, ( d) the worst pain ever 

experienced, ( e) one-item quality of life rating, and (f) burden of comorbidity. Also, the 

five outcome variables measured at baseline (i.e., PHS, MHS, CPI, CPE and CPSE) were 

compared between participants who completed the program and those who did not. No 

significant differences (p ~ 0.34) were found on any of the outcome variables measured at 

baseline. These results indicated that participants who completed the program and 

participants who dropped out from the program were similar with regard to demographic 

factors and outcome variables measured at baseline. Table 6 shows the group comparison 

between participants who completed and withdrew. 
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Participants at Site A Versus Participants at Site IJ 

Selected demographic characteristics and outcome variables at baseline were 

compared between participants at Site A and those at Site B. Analyses confirmed the 

absence of any between-group effects, in terms of their demographic characteristics and 

their baseline outcome measures. No significant differences were observed between 

participants at Site A and Site B. These results indicated no need to adjust any 

demographic and/or baseline outcome measures in the subsequent main analyses. The 

results of the comparisons between Site A and Site B arc presented in Table 7. 
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Tahlc <, 

Demographic Characteristics and Outcome Measures at Baseline, 

Completed Participants vs. Withdrew Individuals 

Group Mean (SD) 
Variable p* 

Completed Dropped Out 

Demographic Characteristics at Baseline 

Age 76.50 (8.52) 75.43 (7.72) .285 .778 

Y cars of experiencing pain in years 9.59 (8 .38) 5.58 (7.30) 1.014 .324 

Average pain intensity 4.78 (1.54) 5.43 (2.70) -.736 .470 

Worst pain ever experienced 8.53(1.13) 8.20 (2.49) .420 .680 

Self-rated Quality of Life 6.81 ( 1.80) 6.43 (1.99) .457 .652 

Burden of comorbidity 8.07 (3.24) 9.00 (5.16) -.520 .608 

Self Report Study Variables at Baseline 

PHS 35.72 (8.68) 32.01 (7.30) .987 .335 

MHS 48.40 ( 10.09) 48.12 (6.02) .084 .934 

CPI 63.81 ( 12.42) 64.94 (17.47) -.177 .861 

CPE 61.92 (31.24) 60.60(11.13) -.458 .652 

CPSE 31.13 (10.54) 26.43 (5.41) 1.106 .281 

*2-tailed p values. 
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Table 7 

/Jcmographic Characteristics and Outcome Measures at /Jascline, Site A vs. Site /J 

Group Mean (SD) 
Variable t p* 

Site 1 Site 2 

Demographic Characteristics at /Jaseline 

Age 75.00 (9.14) 81.00 (4.55) -1.723 .113 

Y cars experiencing pain 10.93 (9.39) 6.25 (4.35) .938 .367 

Average pain intensity 4.71 (l.74) 5.00 (0.82) -.318 .755 

Worst pain ever experienced 8.64 ( 1.12) 8.25 (.26) .574 .576 

One-item Sel f-ratcd Quality of Li fc 6.67 (2.02) 7.25 (0.96) -.549 .592 

Burden of comorbidity 8.09 (3.08) 8.00 (4.16) -.046 .964 

Self Report Study Variables at Baseline 

PHS 35.31 (9.53) 36.97 (6.45) -.320 .753 

MHS 48.89 (11.21) 46.94 (6.67) .325 .750 

CPI 64.66 ( 12. 75) 61.29 (12.80) .458 .654 

CPE 54.06(21.03) 68.19 (15.09) -1.230 .239 

CPSE 31.58 (12.00) 29. 75 (5.00) .292 .775 

*2-tailed p values. 

132 



Comparisons of Participants to a National Sample 

In addition, self-report physical health and mental health of participants (Mage= 

76.75) at baseline were compared to the national norms for older adults age of 75 and 

over (N = 705) reported by Ware, Kosinski and Dcwcry (2002). Results indicated there 

was a marginally significant difference (p = .07) in physical health (1(15) = -1.969), with 

the participants having poorer physical health than the national sample. No significant 

difference ((t(l 5) = -. 780; p = 0.45) was found in self-reported mental health between the 

participants and the national norms. Table 8 shows the results of these one-sample t tests. 

Table 8 

Comparison of Participants to a National Sample of Older Adults Age of 7 5 And Over 

Group Mean (SD) 

NGPM Ware ct al. 

Variables (N = 16) (N = 705) t (df) p 

Physical Health 35. 72 (8.68) 40.00 -1.969(15) .07 

Mental Health 48.40 (10.09) 50.37 -.780 (15) .45 

Characteristics of Participants 

The General Information Form (GIF) developed by the investigator was used to 

gather demographic and general health-related information. The GIF elicited the 

following information: (a) age, (b) gender, (c) history of experiencing pain (i.e., the 

number of year one had experienced pain, causes of pain, and location of pain), ( d) 

characteristics of pain, (e) perceived pain intensity, (f) pain medications currently taken, 
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and (g) quality of life rating. Table 9 and Table IO summarize the demographic 

characteristic of participants at baseline. 

Table 9 

Demographic Characteristics of Participants (N= 16) 

Mean 

Age 76.75 

Y cars with chronic pain 9.59 

Average Pain Intensity (0 - I 0) 4.78 

Worst Pain Ever (0 - 10) 8.53 

Quality or Li fc rating ( I 10) 6.81 

Number of Medical Condition (0 - 16) 4.00 

Comorbidity (0 -- 48) 8.07 

Age, Ethnicity and Gender 

SD 

8.10 

8.38 

1.54 

1.13 

1.80 

1.21 

3.24 

Minimum Maximum 

65.00 88.00 

2 

7 

3 

2 

3 

30 

8 

10 

6 

13 

Age was one of the inclusion criteria for the study, and it was also a probable 

predictor for the outcome variables. The age range was from 65 to 88 years (23 years) at 

the time of enrollment. The mean age of the participants was 76. 75 years (SD= 8.10), 

which was close to the median age of 75 years. The young-old age group (65-74 years) 

represented 37.5% of the sample, the middle-old age group (75-84 years) represented 

43.8% of the sample, while the old-old age group (85 years and above) represented 18% 

of the sample. The majority of the participants are considered to be in their transitioning 

to the frailty stage since their demographic characteristics fit the criteria of those 
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Table 10 

Frequell(V a11d l'ercentage <?/Demographic Characteristics and Medical Conditions 

Nwnher <½, Numher % 

Age Group Medical Conditions 

Young-Old 6 37.50 Back Pain 15 93.75 

Middle-Old 7 43.75 Osteoarthri tis/Degenerative 14 87.50 
arthritis 

Old-Old 3 18.75 High Blood Pressure 9 56.25 

Gender Other Medical problems 8 50.00 

Female 12 75.00 Heart Disease 5 31.25 

Male 4 25.00 Ulcer or stomach disease 3 18.75 

Ethnicity Depression 3 18.75 

Caucasian 15 93.75 Diabetes 2 12.50 

Hispanic 6.25 Lung Disease 6.25 

Years in Pain Kidney Disease 6.25 

::; 5 years 7 43.75 Anemia or Other Blood 6.25 
Disease 

6 - 10 6 37.50 Rheumatoid Arthritis 6.25 

years 

~ 20 years 3 18.75 

transitioning to this stage as suggested by Feret, Ricci, and Murphy (2003): (a) age 

between 70 to 80 years old, (b) somewhat inactive, ( c) have poor to moderate strength in 

their upper and lower extremities, and (d) have more than three comorbid conditions, but 
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(c) arc absent of major unstable cardiopulmonary diseases, major orthopedic conditions 

limiting exercise capabilities, terminal cancer, and progressive unstable medical or 

neurological conditions. 

Because a nonprobability sampling method was used, no attempt was made to 

include equal number of male and female participants or to obtain participants of diverse 

ethnicity in the study. Women represented 75% of the sample (n = 12), while 25% were 

male (n = 4). One participant was Hispanic, and the others were Caucasian (n = 15). 

One-Item Self-Report Quality Of Life 

Despite the chronic pain they had experienced, the majority (56.4%) of the 

participants identified themselves as having a good quality of life; they rated their quality 

oflife greater than 7 on a self-report scale of O (as bad as it can be) to IO (as good as it 

can be). Three participants rated their quality of life less than 5. Overall, the total sample 

average was 6.81 (SD= 1.80). 

Comorbidity 

Self-reported information about comorbidity and the burden it imposes can 

provide information about the concurrent impact of multiple disease states on health 

outcomes. Thus, the number of self-identified comorbid conditions and the burden of 

these existing conditions of participants were investigated, using the Self-Administered 

Comorbidity Questionnaire (SCQ) (Sangha et al., 2003). On average, the participants 

reported having four coexisting medical conditions (SD= 1.21 ). Fifteen (93.8%) 

participants indicated that they suffered from back pain, and 14 (87 .5%) participants said 

they had osteoarthritis or arthritis. The average burden of comorbidity reported by 
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participants was 8.07 (SD ::: 3.24, range 3-13). The frequency and percentage of medical 

conditions reported by participants is presented in Table 10. 

Chronic Pain Experiences of Participants 

Pain related background information of participants was collected at baseline. 

In formation on the number of years one had experienced pain was collected, and it is 

presented as one of possible predictor variables. Most of the participants had experienced 

chronic pain for an extended period of time; 35% of participants reported having had 

chronic pain for more than 10 years. The average number of years was 9.59 (SD= 8.38), 

ranging from l to 30 years. While more than half of participants (56.25%) reported their 

chronic pain to be arthritis-related, all of the condition reported actually fall into the 

arthritis category. The second most reported cause of pain was low back pain (18.35%). 

Other causes of chronic pain included fibromyalgia (n = I) and joint reconstruction (n = 

1 ). Lower back was the most frequently reported pain site (n = 11 ). Knees (n = 7) and 

shoulders (n = 7) were the next most frequently reported pain sites. 

Characteristics of Pain 

Participants reported moderate to severe levels of pain intensity. On a O (no pain) 

to 10 (unbearable pain) scale, the average pain intensity of pain for two weeks prior to 

data collection was 4.78 (SD= 1.54), ranging from 2 to 8. On the same scale, 

participants reported that the worst pain they had ever experienced ranged from 7 to IO 

with a mean of 8.53 (SD = 1.13). Half of the sample (50.0%) indicated that the 

characteristics of their pain could be best described as "rhythmic, periodic, and 

intermittent". Five participants (31.3%) stated their pain was of "continuous, steady, or 
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constant" nature. Another 18.8% of participants described their pain as ubrief, 

momentary and transient". 

Use of Medical Services 

Of the 16 participants, 8 had seen their physician for pain problems in the 6 

months prior to study enrollment. There were an average of 1.65 (SD = 2.05) visits 

among all participants, and an average of 2.67 (SD= 1.63) visits to their physicians for 

pam. 

Pain Management Strategies Used By Participants 

The majority of participants (81.25%) indicated that they took medications for 

pain; only 3 did not. All but two of those taking pain medications reported taking over

thc-counter pain medications: acetaminophen (Tylenol) and non-steroidal anti

inflammatory drugs (NSAIDs) ( e.g., aspirin and ibuprofen). Acetaminophen was used by 

25% of the participants, and NSAIDs were used by another 25%. Only one participant 

reported taking an opioid agonist analgesic (Darvocet) for her pain. No participants 

reported using other fonns of pain medication. 

Pain self-management strategies used by participants were also explored. The 

Pain Management Inventory (PMI) was developed to serve as an index of pain 

management methods used by patients with arthritis (Davis & Atwood, 1996). It assesses 

speci fie methods that the individual is currently using for arthritis pain management and 

the perceived helpfulness of those methods (Davis & Atwood). Each one of the 12 pain 

management strategies listed in the questionnaire was used by at least one participant for 

their chronic pain management. Among all pain management methods, "rest" was used 
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most (n =··= 15) while only one participant indicated the use of"talking with individual 

persons who understand". Table 11 shows the frequency of spcci fie types of pain 

management strategics used how helpful those used were perceived to be. 

Table 11 

Pain Management Strategies Used and 11,eir Perceived Helpfulness 

Pain Management Used Not Somewhat 
Helpful 

Very Extremely 
Strategy n helpful helpful helpful Helpful 

Prescription 6 1 3 () 2 0 
Medicine 

Over-the-counter 10 2 () 3 
medicine 

Distraction 12 7 () 3 

Relaxation 12 2 5 3 

A void certain foods 4 0 2 0 2 0 

Application of heat 12 7 0 3 

Application of cold 4 0 0 2 

Exercise 13 2 5 0 5 

Massage 10 0 6 2 

Heated pool or tub 12 0 6 0 2 2 

Rest 15 2 6 0 5 2 

Bracing or splinting 2 0 2 0 0 0 

Talking with 
0 0 0 0 individuals who 

understand 
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/Jasc/ine Measurement of Outcome Variables 

Pretest outcome measures were obtained to be used as baseline information about 

participants, as well as to compare with posttest measures. In addition, baseline 

conditions of participants might further predict their outcomes. Table 12 summarizes the 

baseline measures of these variables. 

Table 12 

Participants' Seif-Reported Outcome Variables at Baseline (N= 16) 

Outcome Variable Mean SD Minimum Maximum 

Quality of Life 

Physical Health 35.72 8.68 23.97 50.42 

Mental Health 48.40 10.09 32.85 64.44 

Chronic Pain Intensity 63.81 12.42 42.84 85.68 

Chronic Pain Experience 57.59 20.25 25.15 86.38 

Chronic Pain Self-Efficacy 6.23 2.11 2.60 9.20 

SF-36 Health Survey Version 2.0. The Short Fonn-36 Health Survey (SF-36) is 

designed to evaluate various aspects of health from the individual's point of view. It is 

frequently used to measure the construct of quality of life and health related quality of 

life. Following the scoring method suggested by Ware, Kosinski and Dwery (2002), the 

original responses of participants were transfonned to a norm based scores, and it yielded 

two summarized components: physical health score (PHS) and mental health score 

(MHS). A higher score suggests better quality oflife. Participants scored 23.97 to 50.42 
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(M 35.72; S/J ~:'. 8.(,8) on the physical component. The scores on the mental component 

ranged from 32.85 to 64.44 with a mean of 48.40 (SD = 10.09). 

11,e Geriatric Pain Measure. The Geriatric Pain Measure (GPM) was developed 

by Ferrell, Stein and Beck (2000) to measure pain among older persons with multiple 

medical problems; the possible score ranges Oto 100. A higher score on this 

questionnaire represents worse pain. Among the participants, the mean score was 63.81 

(SD= 12.42) and ranged between 42.84 and 85.68. 

Chronic Pai11 Experience J11strument. The 13-item Chronic Pain Experience 

Instrument (CPEI) was developed to measure the individual response to living with 

persistent nonmalignant pain (Davis, 1989). The higher the rating is, the better the 

person's response to living with persistent pain. Participants were asked to place a mark 

on the 10-cm visual analog scale with anchors that depict extreme states (i.e., completely 

agree to completely disagree). Participants in this study rated their chronic pain 

experience from 25.15 as the minimum, to a high 85.68; the maximum score possible is 

130. Overall, the mean rating was 57.59 (SD= 20.25). 

Self Efficacy Pai11 Scale. The Self-Efficacy Pain Scale (SEPS), a 5-item subscale 

of the Arthritis Self-Efficacy Scale (ASES) (Lorig, Chastain, Ung, Shoor & Holman, 

1989), was used to estimate how certain the participants were of being able to perform 

pain management related tasks regularly at the time of the survey. On a 1 to IO scale, the 

higher score indicates higher self-efficacy. On average, participants of this study showed 

moderate chronic pain self-efficacy; their scores ranged from 2.60 to 9.20 with a mean 

score of 6.23 (SD= 2.11 ). 
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Program Compliance 

Twenty-five older adults signed the written consents and completed all baseline 

measurement. Nine participants (36.0% attrition rate) dropped out of the study. The 

reasons for withdrawal were discussed in Chapter 3. Class attendance was recorded for 

each participant. The average frequency of attendance for Tai Chi Chuan exercise (TCC), 

offered 2 times per week for 12 weeks, was 21. 94 times (SD= I. 75) which equaled to an 

average attendance rate of 91.41 % . The attendance rate for the cognitive-behavioral 

training (C-BT) sessions, offered once every week for 9 weeks, was 96.53%. Participants, 

on average, attended 8.69 sessions (SD= .60). Overall, participants attended an average 

of 30.63 sessions (SD = 2.00) out of 33 possible sessions, and the overall attendance rate 

for the NGPM Program was 92.80%. Table 13 shows participants program compliance. 

Psychometric Properties of Instruments 

Reliability is one of the most important characteristics of measurements used to 

evaluate variables of interest. It was also important to determine whether the 

questionnaires were pertinent (i.e., relevant) to the sample under study. Thus, Cronbach 's 

coefficient alpha was computed for each of the four questionnaires preceding any further 

statistical analyses. By determining the reliabilities of the measures beforehand, results of 

this study could be interpreted with greater confidence. Table 14 depicts summarized 

results of Cronbach 's alpha testing. The results suggested that the four questionnaires 

used in this study were highly reliable (a 2: .85) when used with the participants of this 

study. 
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Table 13 

Program Compliance of the Participants 

Total Minimum Maximum Mean Std. Deviation 

Numher of Sessions Attended 

TCC 24 20.00 24.00 21.94 1.65 

CBT 9 7.00 9.00 8.69 .60 

NGPM 33 27.00 33.00 30.63 2.00 

Percentage of Attendance 

TCC 100 83.33 100.00 91.41 6.88 

CBT 100 77.78 100.00 96.53 6.69 

NGPM 100 81.82 I 00.00 92.80 6.05 

Findings 

The purpose of this study was to pilot test a nurse-guided pain management 

program for older adults with chronic musculoskeletal pain to determine whether it 

improved their experience of living with chronic pain, pain self-efficacy, overall quality 

of life and chronic pain intensity. Two research questions and 12 hypotheses were 

examined, and findings related to each are included. Additional exploratory analysis was 

done to answer additional questions that arose during the course of the study. 

In addition to the sample demographics presented in preceding paragraphs, following 

sections of this chapter report findings from analyses of (a) curve estimate regressions, (b) 

a stepwise-backward regression, (c) multivariate analysis of variance (MANOVA), and 
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(d) multivariate analysis of covariance (MANCOV A). Unless otherwise specified, 

statistical significance for the following analyses was set at the .05 level. Significance 

levels at .06 to .1 were considered .. marginally significant" due to the small sample size 

of this study. 

Table 14 

Summary of Reliability of Instruments for Outcome Measures (N = 16) 

Standardized Item 
Cronbach's Alpha 

Ilea/th Outcome Survey Short Form-36 

Physical I lea/th Component (21 items) 

Time 1 

Timc2 

Timc3 

.90 

.94 

.95 

Mental Health Component (14 items) 

Time l .86 

Time2 .96 

Timc3 .94 

Geriatric Pain Measure (24 items) 

Time I .95 

Time2 .96 

Time3 .95 
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Corrected Item-to-Total Correlation 

Minimum 

.07 

. 11 

.17 

.21 

.58 

.50 

.28 

.30 

.22 

Maximum 

.74 

.91 

.88 

.73 

.91 

.83 

.88 

.87 

.92 

(Table 14 continues) 



(Tahlc 14 co11ti1111etl) 

Standardized Item 
Cronbach 's Alpha 

Chronic Pain Experience Instrument ( 13 items) 

Time I 

Timc2 

Timc3 

.91 

.94 

.92 

Selfcfficacy Pain Scale (5 items) 

Time I .88 

Timc2 .92 

Timc3 .85 

Corrected Item to Total Correlation 

Minimum 

.22 

.38 

.19 

.51 

.57 

.51 

Maximum 

.92 

.93 

.84 

.84 

.95 

.76 

Findings Related to Curve Estimate Regressions 

Curve estimate regressions were used to estimate the change slope of outcome 

variables of participants from 01 to 02 and 02 to 03. Results from this statistical 

analysis provided tentative answers to Research Question 1 (pp. 126) and Hypothesis 1 

through Hypothesis 5 (pp. 127). In order to obtain the change slope, a 4-step process was 

involved. First, zero was set as the baseline value (Change 0). Second, the values of 

changes on each of the five outcome variables and the combined outcome were assessed 

at two levels, from 0 1 to 0 2 (Change 1) and from 02 to 03 (Change 2) for each individual. 

Third, these three values (Change 0, Change 1, and Change 2) were entered into an SPSS 
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data ti le. Each participant was entered as a di fTcrcnt variable and was used as the 

dependent variable in the curve estimation regression. Each of the three change values 

were treated as difTcrent subjects in the SPSS file. Thus, the three change values for each 

participant were entered in the same column. Table 15 and Table 16 present case 

summaries of the outcome scores over three time periods. Table 17 presents summaries of 

these change scores. Finally, in Step 4, both individual participant's intercept (b0) and 

slope (h,) on each of the five outcome variables and the combined outcome were 

obtained using curve estimation. A fit line for the linear model was plotted against the 

observed line (participant's trajectory) to determine the fit of the linear model. A 

summary of participants' curve estimations is presented in Table 18. Table 19 to Table 23 

show curve estimations for each participant's change slopes of the outcome variables. 

Variability in change slope was observed among all participants. Variances explained by 

the obtained models for individual participants' change curve varied (R2 = .00 ~ 1.00). 

Curve fit results indicated only 3 out of 96 possible models could be fit with linear models. 

These three models arc the Participant 9's change on physical health (F = 260.06, p = .04), 

Participant 3 on chronic pain experience (F = 1642.68, p = .02) and on chronic pain self

efficacy (F = 192.00, p = .05). Overall, the change trajectories of participants 

demonstrated non-linear trends. Figures 4 to 19 illustrate the pattern of trajectories 

( curve fit plot) for each participant. 
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Table 15 

Participants· Out<·omc Scores at Three Time Periods: !'/IS and M/1S 

Participant Pl-IS MHS 

o, 02 03 o, 02 03 

42.90 45.02 51.97 41.14 41.11 48.45 

2 33.07 44.07 43.96 40.68 60.26 48.64 

3 27.45 33.53 25.90 51.70 50.20 44.76 

4 26.14 31.21 31.21 32.85 46.32 44.76 

5 44.39 47.23 46.87 34.23 46.32 44.02 

6 28.11 31.21 49.33 64.09 57.25 60.17 

7 31.67 I 5.41 32.71 64.44 60.29 39.64 

8 50.42 52.25 51.00 58.40 61.47 61.94 

9 23.97 27.01 33.81 39.65 60.30 49.88 

IO 44.85 47.51 44.19 57.87 62.76 60.90 

11 25.52 25.44 21.32 55.13 65.12 31.22 

12 45.25 43.25 48.62 46.53 57.60 54.25 

13 29.87 28.92 42.58 40.02 39.84 52.55 

14 35.51 38.39 36.62 42.54 26.54 47.48 

15 37.01 36.93 39.76 53.66 61.37 41.33 

16 45.47 50.15 51.37 51.54 60.08 62.25 

147 



Table H> 

Participants' Outcome Scores al 11,ree Time l'criods: CPI, CPE, and CPSE 

Participant CPI CPE CPSE 

01 02 0 .3 o, 02 03 o, 02 03 

54.74 45.22 47.60 47.46 64.15 78.08 36.00 33.00 29.00 

2 69.02 45.22 49.98 39.46 81.08 80.00 40.00 37.00 40.00 

3 80.92 69.02 69.02 52.85 57.15 66.15 38.00 31.00 15.00 

4 85.68 78.54 73.78 30.69 25.15 25.15 14.00 14.00 10.00 

5 61.88 45.22 30.94 25.15 69.85 80.31 43.00 46.00 32.00 

6 66.64 73.78 38.08 69.62 76.23 84.08 38.00 41.00 39.00 

7 57. 12 85.68 59.50 36.54 36.62 48.77 26.00 20.00 20.00 

8 42.84 26.18 16.66 86.38 91.00 94.00 46.00 48.00 39.00 

9 78.54 66.64 69.02 37.08 48.77 47.23 13.00 37.00 20.00 

10 52.36 69.02 61.88 79.46 89.69 84.08 37.00 29.00 30.00 

11 69.02 59.50 66.64 77.23 78.38 73.23 13.00 25.00 29.00 

12 57.12 23.80 21.42 66.77 81.15 78.00 35.00 39.00 30.00 

13 76.16 80.92 57.12 50.15 28.92 46.08 27.00 29.00 21.00 

14 64.26 59.50 57.12 61.46 43 .69 39.77 37.00 35.00 22 .00 

15 59.50 49.98 59.50 82.23 80.54 69.15 26.00 50.00 31.00 

16 45.22 28.56 26.18 78.92 92.62 92.54 29.00 41.00 36.00 
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Table 17 

Summaries of Change Scores on Outcome Vanables 

PHS MHS CPI CPE CPSE 

~l ~2 ~l ~2 ~l ~2 ~l il2 .11 .12 

2.12 6.95 -.03 7.34 -9.52 2.38 -3.00 -4.00 16.69 13.92 

2 11.00 -.11 19.58 -11.62 -23.80 4.76 -3.00 3.00 41.62 -1.08 

3 6.08 -7.63 -1.50 -5.44 -11.90 .00 -7.00 -16.00 4.31 9.00 

.. 4 5.07 .00 13.47 -1.56 -7.14 -4.76 .00 -4.00 -5.54 .00 
'° 

5 2.84 -.36 12.09 -2.30 -16.66 -14.28 3.00 -14.00 44.69 10.46 

6 3.10 18.12 -6.84 2.92 7.14 -35.70 3.00 -2.00 6.62 7.85 

7 -16.26 17.30 -4.15 -20.65 28.56 -26.18 -6.00 .00 .08 12.15 

8 1.83 -1.25 3.07 .47 -16.66 -9.52 2.00 -9.00 4.62 3.00 

9 3.04 6.80 20.65 -10.42 -11.90 2.38 24.00 -17.00 11.69 -1.54 

10 2.66 -3.32 4.89 -1.86 16.66 -7.14 -8.00 1.00 10.23 -5.62 

(Table 17 continues) 



(Table 17 continued) 

PHS MHS CPI CPE CPSE 

t11 '12 t11 ~2 ~l ~2 t11 n2 ~l j,2 

12 -2.00 5.37 11.07 -3.35 -33.32 -2.38 4.00 -9.00 14.38 -3.15 

13 -.95 13.66 -.18 12.71 4.76 -23.80 2.00 -8.00 -21.23 17.15 

14 2.88 -1.77 -16.00 20.94 -4.76 -2.38 -2.00 -13.00 -17.77 -3.92 

15 -.08 2.83 7.71 -20.04 -9.52 9.52 24.00 -19.00 -1.69 -11.38 

16 4.68 1.22 8.54 2.17 -16.66 -2.38 12.00 -5.00 13.69 -.08 -V) 

0 



Table 18 

S1m11,u1ries <?/' Change Slope on Five Outcome Variahlcs 

PHS MHS CPI CPE CPSE 

N 15 16 15 15 15 

Mean 1.79 -2.02 3.41 1.39 -3.73 

Standard Deviation 3.89 6.68 6.53 4.22 3.65 

Lower -.32 -5.67 -1.14 -1.76 -5.78 
95% Cl 

Upper 3.70 2.83[ l 6.63 [] 3.33 LJ -1.30 

Minimum -3.81 -16.95 -4.76 -5.69 -9.50 

Maximum 9.06 10.47 17.85 8.58 2.00 

Note. PHS 0
-== Physical Health; MHS = Mental Health; CPI= Chronic Pain Intensity; CPE 

Chronic Pain Experience; CPSE = Chronic Pain Self-Efficacy. 
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Table 19 

Curve Hstimationfor l'articipanls' Change Slopes on the l'hysical Ilea/th Component 

Participant R df F Sig. ho h I 

.95 19.87 .14 -3.93 3.48 

2 .00 6.9E-05 .67 ].74 -.05 

3 .31 .45 .63 7.11 -3.81 

4" 

5 .01 .01 .94 1.19 -.18 

6 .87 6.94 .23 -I 1.05 9.06 

7 .27 .36 .66 -16.96 8.65 

8 . 16 .19 .74 1.45 -.63 

9 1.00 260.06 .04 -3.52 3.40 

IO .31 .44 .63 3.10 -1.66 

I I .76 3.23 .32 2.72 -2.06 

12 .50 .99 .50 -4.25 2.69 

13 .70 2.31 .37 -9.43 6.83 

14 .14 .17 .75 2.14 -.89 

15 .73 2.67 .35 -1.91 1.41 

16 .06 .07 .84 .75 .61 

Tested Method: Linear Model 

a. No equations could be fit. 
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Table 20 

Curve Estimation for Participants' Change Slopes 011 the Mental I lea/th Component 

Participant R df F Sig. ho h, 

.75 2.96 .34 -4.90 3.67 

2 .14 .16 .76 14.27 -5.81 

3 .94 14.82 .16 3.13 -2.72 

4 .01 .00 .94 5.53 -.78 

5 .02 .02 .91 5.56 -l.15 

6 .09 .09 .81 -4.23 1.46 

7 .89 8.39 .21 12.38 -10.32 

8 .02 .02 .91 . 71 .24 

9 .11 .12 .79 13.83 -5.21 

10 .07 .08 .23 2.87 -.93 

11 5.43 1.19 .47 25.93 -16.95 

12 .05 .05 .86 5.93 -l.68 

13 .74 2.84 .34 -8.53 6.35 

14 .32 .47 .62 -19.30 10.47 

15 .49 .96 .51 15.93 -10.02 

16 .06 .06 .84 1.4 1.09 

Tested Method: Linear Model 
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Table 21 

Curve Estimation for Participants' Clumge Slopes on Chronic Pain Intensity 

Participant R df F Sig. ho h I 

.04 .04 .88 4.76 - l.19 

2 .02 .02 .90 I 1. 11 -2.38 

311 

4 .43 .75 .55 -.79 2.38 

5 .63 1.69 .42 -3.97 7.14 

6 .61 1.53 .533 -26.18 17.85 

7 .23 .30 .68 -26.97 13.09 

8 .32 .48 .61 -.79 4.76 

9 .02 .02 .90 5.55 - l.19 

10 .09 .09 .81 -10.31 3.57 

11 .18 .22 .72 7.93 -3.57 

12 .00 .00 .96 9.52 1.19 

13 .61 1.53 .43 -17.45 11.90 

14 .25 .33 .67 .00 1.19 

15 .25 .33 .67 9.52 -4.76 

16 .02 .02 .92 3.97 1.19 

Tested Method: Linear Model 

Note: No equations could be fit. 
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Table 22 

Curve Estimation for Participants' Change Slopes 011 Chronic Pain Experience 

Participant R df F Sig. ho h I 

.61 1.54 .43 -3.72 6.96 

2 .00 .00 .99 14.59 -5.39 

3 1.00 I 642.68 .02 -4.56 4.50 

4n 

5 .05 .05 .86 7.92 5.23 

(> .86 6.37 .24 -3.03 3.92 

7 .75 3.08 .33 -8.08 6.08 

8 .41 .70 .56 -.46 1.50 

9 .01 .01 .93 4.92 -.77 

IO .12 .14 .77 7.15 -2.81 

11 .59 1.43 .44 3.82 -2.58 

12 .03 .03 .89 6.90 -1.58 

13 .20 .25 . 71 -18.51 8.58 

14 .04 .05 .87 -3.31 -1.96 

15 .86 6.08 .25 7.03 -5.69 

16 .00 .00 1.00 4.62 -.04 

Tested Method: Linear Model 

a. No equations could be fit. 
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Table 23 

Curve Estimation for Participants' Change Slopes 011 the Chronic Pain Self-Efficacy 

Participant R df F Sig. bo b I 

.92 12.00 .18 1.67 -2.00 

2 .25 .33 .67 -3.00 1.50 

3 1.00 192.00 .05 8.33 -8.00 

4 .75 3.00 .33 2.67 -2.00 

5 .60 1.47 .44 10.33 -7.00 

c, .16 .19 .74 2.33 -1.00 

7" 

8 .59 1.44 .44 6.67 -4.50 

9 .17 .21 .73 .1933 -8.50.01 

10 .01 .01 .94 -3.33 .50 

11 .11 .12 .79 1.33 2.00 

12 .46 .84 .53 7.33 -4.50 

13 .57 1.33 .45 6.00 -4.00 

14 .86 6.26 .24 8.00 -6.50 

15 .19 .24 . 71 20.67 -9.50 

16 .08 .09 .82 7.33 -2.50 

Tested Method: Linear Model 

a. No equations could be fit. 
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Curve Estimation Summary 

Findings from curve estimate regression answered Research QI regarding the 

ohscrvcd rates of individual change for participants on the outcome variables (i.e., 

physical health, mental health, chronic pain intensity, chronic pain experience, and 

chronic pain self-efficacy) from initiation of the NGPM Program to three months after 

program completion. The change rates varied among participants. Hypotheses 1 through 

5 (pp. 120 - 121) were rejected since not all participants' change curves could be fitted 

with linear models; instead, 97% of participants' change trajectories on the five outcome 

variables and the combined outcome demonstrated a nonlinear curve. 

Findings Related to Stepwise-Backward Deletion Regression 

Stepwise-backward deletion regression analyses were utilized to answer Research 

Question 2 (pp. 126). This method was selected since it allowed detennination of the 

contribution of each variable in the equation as if it were entered last. These tested H6, 

~h, Hs, H9, and H 10 (pp. 127-128) that selected variables would predict the change slopes 

of each of the 5 outcome variables. Individual regression analyses were performed with 

the five change slopes as the dependent variables (DVs) and the 10 researcher-selected 

predictors as independent variables (IVs). The five change slopes are (a) change slope for 

physical health component (b1 _PHS ), (b) change slope for mental health component (b1 

_MHS ), (c) change slope for chronic pain intensity (b1 _CPI), (d) change slope for 

chronic pain experience (b1 _ CPE), and (e) change slope for chronic pain self-efficacy (b1 

_ CPSE). The IO predictors included 4 demographic characteristics, the 5 outcome 

measures at baseline, and program compliance. These four demographic characteristics 
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were (a) the average pain intensity for the past 2 weeks prior to the data collection, (b) 

age, (c) years experiencing pain, and (d) burden of comorbidity. The five baseline 

outcome measures entered into the regression model were (a) PCS, (b) MCS, (c) CPI, (d) 

CPE, and (c) CPSE. 

Pre-analysis data screening was performed to assess the adequacy of fit between 

the data and the assumptions of regression method and to ensure the accuracy of the 

model solution. As in Table 24, normality was assessed with Kolmogorov-Smirov 

statistic, and the results suggested that the assumption of normality was violated by two 

of the potential predictor variables, "years experiencing pain" (p = .00) and "average pain 

intensity" (p = .02). Square root transformations were applied to these two variables. 

Nonnality was reexamined. Although the Kolmogorov-Smimov test is still significant for 

"average pain intensity", the skewness and kurtosis values were much closer to zero (sec 

Table 25). Consequently, the researcher accepted the transfonnation as successful. 

Multicollinearity was assessed by examining bivariate correlations against the 

criterion: r ~ .65, the tolerance statistic (s . 1) and the variance inflation factor (VIF) (> 10) 

(Vertler and Vannatta). As shown in Table 26, low (.02) to high (.75) intercorrelations 

were noted among the IVs, suggesting collinerarity might be a problem. To identify any 

multicollinerarity, the tolerance statistics were examined. Preliminary regression model 

showed that multicollinearity was an evident problem for the regression analysis. The 

collinerarity statistics showed that PHS at baseline (tolerance= .02; VIF = 45.44) and 

CPI at baseline (tolerance= .03; VIF = 34.69) were the source of concern. There were 

strong linear associations between these two predictor variables and remaining predictors. 
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Aflcr reviewing the instrument used to measure the PMS and the CPI, the researcher 

decided to remove CPI at baseline from the list of IVs. Multicollinearity was reexamined. 

All remaining IVs were tolerated in the model (tolerance== .25 - .69; VIF = 1.46 - 4.00). 

The researcher also assessed the linearity between IVs and the specific DV using 

the scatterplot matrix of IVs and specific DV. Multivariate normality and 

homoscedasticity were examined through the generation of a residuals plot. Linearity, 

multivariate normality, and homoscedasticity for the independent variable (the ten 

potential predictors) and the dependent variable (b, for each outcome variables) are also 

discussed later with the regression analyses. 

Solutions of the backward regression analyses were further examined with the 

following criteria: the value of R, R2
, the adjusted R2

, the F ratio and level of significance. 

The regression equation started out with all IVs entered; this resulted in Model 1 that 

contained all predictor variables entered by the researcher. Later, the equation deleted one 

IV at a time if it did not contribute significantly to regression, based on the probability 

value of F (2: .100). 
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Table 24 

Tests/or Normality for Possible Predictors and Change Slopes (b,) 

Kolmogorov-Smirnov( a) 

Statistic Sig. df Skewness Kurtosis 

b I PHS .17 .20 13.00 1.10 .661 -

h1_MHS .18 .20 13.00 -.62 1.06 

h1_CPI .21 .12 13.00 1.24 1.34 

h,_CPE .19 .20 · 13.00 .57 -.53 

h,_CPSE .10 .20 13.00 -.04 -1.03 

h1_Combincd .21 .13 13.00 .70 .50 

Age .15 .20 13.00 -. I 1 -1.48 

Y cars experiencing pain .31 .00 13.00 1.65 3.07 

Average pain intensity .25 .02 13.00 .47 1.73 

Burden of comorbidity .14 .20 13.00 -.02 -1.4 l 

Program compliance .20 .16 13.00 -.22 -1.48 

PHS at Baseline .20 .18 13.00 -.19 -1.41 

MHS at Baseline .19 .20* 13.00 .24 -1.20 

CPI at Baseline .09 .20* 13.00 -.17 -.60 

CPE at Baseline .17 .20* 13.00 -.50 -1.07 

CPSE at Baseline .22 .09 13.00 -.90 . I 1 

* This is a lower bound of the true significance. 

a Lilliefors Significance Correction 
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Tahlc 25 

Tests for Normality for Two Predictor Variables Post Square-Root-Transformation 

Kolmogorov-Smirnov(a) 

Statistic 

Y cars experiencing pain .19 

Average pain intensity .15 

* This is a lower bound of the true significance. 

a Lillicfors Significance Correction 
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Sig. df 

.04 22 

.20* 22 

Skewness Kurtosis 

-.15 -.46 

.62 -.19 



Table 26 

Descriptive Statistics and Intercorrelations of Predictor Variables (N = 15) 

M SD 1. 2. 3. 4. 5. 6. 7. 8. 9. 10 

1. Age 76.35 7.84 
-.08 -.13 -.44* .20 .11 .24 -.32 .22 .10 

2. Years in pain 2.62 1.26 
.36 .13 .10 -.35 -.34 .33 -.35 -.34 

3. Average pain intensity 2.19 .45 
.37 -.02 -.51 * .05 .57** -.08 -.27 

4. Burden of comorbidity 8.36 3.85 
-.37 -.49* -.29 .63** -.37 .05 

5. Program compliance 92.80 6.05 
-.19 .29 -.03 -.03 -.02 

...._J 
00 

6. PHS at Baseline 34.59 8.31 
.03 -.75** .33 .49* 

7. MHS at Baseline 48.32 8.90 
-.32 .57** .12 

8. CPI at Baseline 64.16 13.74 
-.58** -.23 

9. CPE at Baseline 58.51 17.76 .06 

I 0. PHS at Baseline 29.70 9.42 □ 

* Correlation is significant at the 0.05 level (2-tailed). 

** Correlation is significant at the 0.01 level (2-tailed). 



Regression Model for the Clumge Slope <?/'the Physical I lea/th Component 

Assumptions for regression method were further examined for the independent 

variables (the ten potential predictors) and the dependent variable (Pl-IS) to ensure the 

accuracy of the model solution for physical health component. Reviews of the scatterplot 

matrix for the IVs and DV indicated the assumption of linearity was violated; curvilinear 

relationships between the IVs and the DV were noted. Correlation coefficients validated 

the nonlinearity; no significant relationships were found between IVs and DVs (p > 05). 

Residuals were normally distributed, hut hetcrosccdastic. Mertler and Vannatta (2002) 

suggest that violations of linearity and homoscedasticity may still produce weak but valid 

regression analysis. Thus, the investigator continued the regression analysis to determine 

predictors for b1 _PBS. Table 27 presents the results of backward regression analysis; 

eight models were produced. Evaluations of the decision criteria indicated that none of 

the 8 models significantly (p> .1) predicted the b 1 _ PHS; thus, H6 was rejected. 

Regression Model for the Change Slope of the Mental Health Component 

Reviews of the scatterplots of the IO predictor variables and the b1_MHS 

suggested that several relationships were curvilinear. The histogram and normal P-P plot 

indicated normal distribution of residuals and homoscedasticity. The residuals plot 

showed values were somewhat scattered, but not extreme. The Durbin-Watson test (2.07) 

suggested that assumption of independent error was met. Table 28 depicts results from 

regressing the change slope of mental health component (b,_MHS) onto all IO predictor 

variables. Only one predictor emerged: CPSE at baseline (h =.37) explained 29% of the 

variance in b,_MHS, R 2 
= .288, R2 

adj= .233, F(l, 13) = 5.26,p = .04. High CPSE at 
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baseline predicted the change slope of h,_Ml·IS. A summary of regression coefficients is 

presented in Table 29. The results of this regression analysis supported 1-h. 

Table 27 

Backward Regression Analysis Summary for Selected Variables 

Predicting Change Slope of Physical Health Component 

Model R2 SE Estimates L1R i LIF LIF sig. F p 

1 a .60 4.09 .00 .00 .99 .85 .61 

20 .60 3.74 .00 .01 .93 1.14 .45 

3c .60 3.47 .00 .05 .83 1.50 .30 

4" .58 3.32 -.02 .29 .60 1.87 .20 

5c .57 3.17 -.01 .23 .65 2.40 .12 

6 f .51 3.22 -.06 1.30 .28 2.60 .10 

7g .42 3.34 -.09 1.82 .21 2.66 .10 

Durbin-Watson= 1.80 

a. Predictors: (Constant), CPSE at baseline, Program compliance, CPE at baseline, Age, 

average pain intensity, Burden of comorbidity, Years experiencing pain, CPI at baseline, 

PHS at baseline 

b. Predictors: (Constant), CPSE at baseline, Program compliance, CPE at baseline, Age, 

Average pain intensity, Burden of comorbidity, Years experiencing pain, PHS at baseline 

c. Predictors: (Constant), CPSE at baseline, Program compliance, CPE at baseline, Age, 

Average pain intensity, Burden of comorbidity, PHS at baseline 
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d. Predictors: (Constant), CPSE at baseline, CPE at baseline, Age, Average pain intensity, 

Burden of comorbidity, PHS at baseline 

c. Predictors: (Constant), CPSE at baseline, CPE at baseline, Age, Average pain intensity, 

Burden of comorbidity, 

f. Predictors: (Constant), CPSE at baseline, CPE at baseline, Age, Average pain intensity 

g. Predictors: (Constant), CPSE at baseline, Age, Average pain intensity 

h. Dependent Variable: S _PHS 
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Table 28 

Backward Regression Analysis Summary for Selected Variables 

Predicting Change Slope of Mental Health Component 

Model R~ R~ ndj SE Estimates L1Rl L1F L1F sig. F p 

1 a .568 -.21 7.60 .57 .73 .68 .73 .68 

2h .566 -.01 6.95 .00 .02 .90 .98 .53 

3c .563 .13 6.46 .00 .04 .85 1.29 .37 

4d .553 .22 6.11 -.01 .17 .69 1.65 .25 

5c .525 .26 5.94 -.03 .50 .50 1.99 .18 

6f .481 .27 5.89 -.04 .82 .39 2.32 .13 

7g .430 .27 5.89 -.05 1.00 .34 2.76 .09 

8 h .397 .30 5.79 -.03 .62 .45 3.95 .05 

9' .288 .23 6.05 -.11 2.18 .17 5.26 .04 

Durbin-Watson= 2.07 

a. Predictors: (Constant), CPSE at baseline, Program compliance, CPE at baseline, Age, 

average pain intensity, Burden of comorbidity, Years experiencing pain, MHS at baseline, 

CPI at baseline, PHS at baseline. 

b. Predictors: (Constant), CPSE at baseline, Program compliance, CPE at baseline, Age, 

average pain intensity, Burden of comorbidity, Years experiencing pain, MHS at baseline, 

PHS at baseline. 

c. Predictors: (Constant), CPSE at baseline, Program compliance, CPE at baseline, Age, 

Burden of comorbidity, Years experiencing pain, MHS at baseline, PHS at baseline 
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d. Predictors: (Constant). CPSE nt baseline, Program compliance, CPE at baseline, Age, 

Burden of comorhidity, MI IS at baseline, PHS nl baseline. 

c. Predictors: (Constant), CPSE at baseline, Program compliance, CPE at baseline, Age, 

Burden of comorbidily, MHS at baseline. 

f. Predictors: (Constant), CPSE al baseline, Program compliance, CPE at baseline, Age, 

MHS al baseline. 

g. Predictors: (Constant), CPSE al baseline, Program compliance, CPE at baseline, MHS 

al baseline. 

h. Predictors: (Constant). CPSE al baseline, CPE al baseline, MHS al baseline. 

i. Predictors: (Constant), CPSE at baseline, MHS al baseline. 

j. Predictors: (Constant), CPSE at baseline. 

Dependent Variable: S_MHS 

Table 29 

Coefficient for Model Predicting Change Slope of Mental Health Component 

95% Cl[_or B 
B SEB /J t p Lower Upper 

(constant) -14.26 5.53 -2.58 .023 -26.20 -2.31 

CPSE at baseline .38 .16 .53 2.35 .037 .03 .71 
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Rt•J.:rt',\'.\'ion Mode/for the Chan!(e Slope <f Chronic Pain /11te11si~v 

Stcpwisc-huckwnrd regression was performed to determine which of the I 0 

predictor vnriables might predict the change slope of chronic pain intensity(/,, __ CPI). 

Dnh1 screening led to the elimination of one cusc ( outlier). Assumptions of regression 

were examined. Violation of linearity wus observed with some variables; normality was 

maintained, and homoscedasticity was assumed. Regression results indicate that the 

overall model has two significant predictors for b1_CPI, R2 
:= .531, R2 

udj = .437, F(l, 13) 

c:·, 5.65, p ": .02. These two predictors, years in pain (/J ::= -.67, t ( 10) = -2.94, p = .02) and 

CPE at baseline(// =-c:: -.57, I ( I 0) ::.-= -2.50, p ~"~ .03) account for 53% of variance in b1 CPI. 

Fewer years experiencing pain and poorer chronic pain experience al baseline predicted a 

greater change slope of chronic pain intensity. The results of this stepping method 

support Hs. Table 30 summarized the stepping method for the predicting model; Table 31 

presents the coefficients for the final model variables. 

184 



Tnhlc 30 

/lackward Rc•grt!ssio11 A11a~}wis S11mmaryfor Selected Variables 

l'rt'dicti11g C'lumge Slope of Chro11ic l'ai11 lntensi~y 

Model R1 R2 
11dj SE,.,.,""'"'"·' 1IR 1 !IF L1F sig. F p 

I" .73 -.09 5.82 .73 .89 .61 .89 .61 

2 h .73 .18 5.05 .00 .01 .92 1.33 .42 

3c .73 .34 4.53 .00 .02 .91 1.89 .25 

411 .72 .45 4.15 .00 .03 .86 2.62 .13 

5c .70 .49 4.00 -.02 .50 .51 3.28 .08 

(> 
f .67 .50 3.95 -.03 .81 .40 4.00 .05 

7g .64 .52 3.89 -.03 .72 .42 5.25 .02 

s" .53 .44 4.19 -. 11 2.62 .14 5.66 .02 

Durbin-Watson= 2.168 

a. Predictors: (Constant), CPSE at baseline, CPE at baseline, Program compliance, Age, 

Burden of comorbidity, Years experiencing pain, Average pain intensity, MHS at 

baseline, PHS at baseline. 

b. Predictors: (Constant), CPSE at baseline, CPE at baseline, Program compliance, 

Burden of comorbidity, Years experiencing pain, Average pain intensity, MHS at 

baseline, PHS at baseline. 

c. Predictors: (Constant), CPE at baseline, Program compliance, Burden of comorbidity, 

Y cars experiencing pain, Average pain intensity, MHS at baseline, PHS at baseline. 
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d. Predictors: (Constant), CPE nt baseline, Program compliance. Burden of comorbidity, 

Years experiencing pain, Average pain intensity, MHS at baseline. 

c. Predictors: (Constant), CPE at baseline, Burden of comorbidity, Y cars experiencing 

pain, Average pain intensity, MHS at baseline. 

r: Predictors: (Constant), CPE at baseline, Years experiencing pain, Average pain 

intensity, MHS at baseline. 

g. Predictors: (Constant), CPE at baseline, Burden of comorbidity, MHS at baseline. 

h. Predictors: (Constant), CPE at baseline, Years experiencing pain. 

Dependent Variable: h,_CPI 

Table 31 

Coefficients for Model Predicting Change Slope of Chronic Pain Intensity 

95% ClforB 
B SEB /J I p Lower Upper 

Years experiencing pain -3.00 1.02 -.67 -2.9 .01 -5.28 -.73 

CPE at baseline -.15 .06 -.57 -2.5 .03 -.29 -.02 

Regression Mode/for the Change Slope of Chronic Pain Experience 

Reviews of the scatterplots suggest that the assumption of linearity is violated. 

The residual plots, though somewhat scattered, were not extremely so; thus, multivariate 

nonnality and homoscedasticity were assumed. As discussed earlier, Mertler and Vannatta 

(2002) maintain that valid regression analysis can be obtained despite violations of 
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linearity and homosccdasticity. Tims, the investigator continued the regression analysis to 

determine predictors for 1,1_ CPE. Three predictors emerged (sec Table 32 and Table 33). 

When combined, (a) CPE at baseline (/1 ~_: -.81, t ( 11) ::,: -3. 76, JJ ~= .00), (b) burden of 
; 

comorbidity (/J :,: -.40, t ( I 0) ::c: -1.95, p :::: .08) and (c) years experiencing pain (/J == -.39, t 

(IO) ::-:: -l.88, p =-= .09) explained 58% of variability in the h1-CPE. Accordingly, l·lq was 

accepted; lower CPE at baseline, lower burden of comorbidity and fewer years 

experiencing pain predicted a greater change slope of chronic pain experience. 

Table 32 

llackward Regression Analysis Summary for Selected Variahles 

l'redicting Change Slope of Chronic Pain Experience 

Model 1(1 Rz 
adj SEEstimntr.t 11R 2 AF L1Fsig. F p 

1 a .703 .17 3.85 .00 .01 .93 1.32 .40 

2 h .702 .30 3.52 .00 .02 .89 1.77 .25 

3c .697 .39 3.29 .00 .10 .76 2.30 .15 

411 .680 .44 3.16 -.02 .38 .56 2.84 .09 

5c .649 .45 3.12 -.03 .77 .40 3.33 .06 

6f .619 .47 3.08 -.03 .77 .40 4.07 .03 

7g .584 .47 3.07 -.04 .94 .36 5.14 .02 

Durbin-Watson = 2.584 

a. Predictors: (Constant), CPSE at baseline, Program compliance, CPE at baseline, Age, 

Average pain intensity, Burden of comorbidity, Y cars experiencing pain, MHS at 

baseline, PHS at baseline. 
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h. Predictors: (Constant), CPSE nt baseline, CPE nt hnsclinc, Age, Average pain intensity, 

Burden of comorbidity, Y curs experiencing pain, MHS al baseline, PHS at baseline. 

c. Predictors: (Constant), CPSE at baseline, CPE al baseline, Age, Average pain intensity, 

Burden of comorbidity, Y cars experiencing pain, PHS at baseline. 

d. Predictors: (Constant), CPSE at baseline, CPE at baseline, Age, Burden of comorbidity, 

Years experiencing pain, PHS at baseline. 

e. Predictors: (Constant), CPE at baseline, Age, Burden of comorbidity, Y cars 

experiencing pain, PHS at baseline. 

f. Predictors: (Constant), CPE at baseline, Burden of comorbidity, Years experiencing 

pam. 

g. Predictors: (Constant), CPE at baseline, Burden of comorbidity, Y cars experiencing 

pam. 

h. Dependent Variable: b1_CPE 

Table 33 

Coefficient for Model Predicting Change Slope of Chronic Pain Experience 

95% Clf!Jr B 
B SEB p p Lower Upper 

Years experiencing pain -1.40 .74 -.39 -1.88 .09 -3.03 .24 

Burden of comorbidity -.52 .27 -.40 -1.95 .08 -1.12 .07 

CPE at baseline -.18 .05 -.81 -3.76 .00 -.28 -.07 
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Rc•gnwsion Mode/for the Clumge Slope <f Chronic l'ain SelfRJJic(l(:l' 

Tnblc 34 shows the product of the backward elimination regression of h, ____ CPSE 

onto the IO IVs; no predictors of /,1 __ CPSE emerged. Thus, H 10 wns rejected since none of 

the selected variables play a significant part in predicting the change slope of chronic 

pain self-efficacy. 

Tobie 34 

Backward Regression Analysis Summary for Selected Variah/es 

Predicting Change Slope of Chronic Pain Self-Efficacy 

Model R2 R
2 

ndj SEl:"Jtimntr., AR 2 AF 11Fsig F p 

I n .56 -.45 4.52 .56 .56 .79 .56 .79 

2h .55 -.16 4.04 .00 .00 .96 .78 .64 

3c .55 .03 3.69 .00 .01 .94 1.07 .48 

4d .54 .15 3.46 -.01 .14 .72 1.39 .34 

5c .53 .23 3.29 -.02 .25 .63 1.79 .22 

6f .51 .29 3.18 -.02 .37 .56 2.30 .14 

7g .45 .28 3.19 -.06 1.07 .33 2.69 .10 

3h .37 .26 3.24 -.07 1.35 .27 3.25 .08 

9i .21 .14 3.49 -.17 2.92 .12 3.10 .10 

1 oi .00 .00 3.76 -.21 3.10 .10 

Durbin-Watson = not avai I able 
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a. Predictors: (Constant), CPSE at baseline, MHS al baseline, Program compliance, 

average pnin intensity, Y curs experiencing pain, Burden of comorbidity, Age, Pl-IS al 

baseline, CPE al baseline. 

h. Predictors: (Constant), CPSE at baseline, MHS nl baseline, Program compliance, 

average pain intensity, Burden of comorbidity, Age, PHS al hnscline, CPE at baseline. 

c. Predictors: (Constant), CPSE at baseline, MHS nt baseline, Program compliance, 

average pain intensity, Burden of comorbi<lity, Age, CPE at baseline. 

d. Predictors: (Constant), CPSE at baseline, MHS at baseline, Program compliance, 

average pain intensity, Age, CPE at baseline. 

c. Predictors: (Constant), CPSE at baseline, MHS al baseline, Program compliance, 

average pain intensity, CPE al baseline. 

f. Predictors: (Constant), CPSE at baseline, MHS al baseline, average pain intensity, CPE 

at baseline. 

g. Predictors: (Constant), CPSE al baseline, MHS at baseline, average pain intensity. 

h. Predictors: (Constant), MHS at baseline, average pain intensity. 

i. Predictors: (Constant), average pain intensity. 

j. Predictors: (Constant) 
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Stepwlse-/Jackward Regres.\·lon Summary 

Multiple regression unulyscs, using u backward deletion procedure, were done to 

cxuminc the relationship between IO investigator-selected variables us independent 

vnriablcs nnd the participunts' pooled chnnge slopes for the outcome variables as 

dependent vuriables. Pre-analysis data screening revealed that several assumptions were 

violated. Data on two IVs did not distribute normally; thus squared root transformations 

were performed. Regression analyses were conducted, even though some violations on 

linearity and homoscedasticity were present, based on Mcrtler und Vannatta's comment 

that valid analyses could still he produced. Among the five regression analyses performed, 

no predictor was found for the change slope of physical health or that of chronic pain 

self-efficacy. A I-predictor model resulted for the change slope of mental health; higher 

chronic pain self-efficacy was associated with higher change slope of mental health. One 

outlier was excluded from the analysis of the change slope of chronic pain intensity. 

Regression results indicated an overall model of two predictors (CPSE at baseline and 

years experiencing pain) that significantly predict b 1 _ CPI; higher b 1 _ CPI was associated 

with fewer years in pain and poorer chronic pain self-efficacy at baseline. In addition, 

higher b 1 _ CPE was associated with fewer years experiencing pain, lower burden of 

comorbidity and poorer chronic pain experience at baseline. 

Hypothesis 2 was rejected since no significant predictor was found to predict 

either b, _PHS. Hypotheses 3 was supported since one variable (CPSE at baseline) 

predicted that change slope of mental heath. Hypothesis 4 was supported; years in pain 

and CPE at baseline significantly influenced the change slope of chronic pain intensity. 
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Three predictors (CPE nt buseline, burden of comorbidity, und yenrs experiencing pnin) 

emerged to explnin the change slope of chronic pain experience; thus I lypothcsis 5 was 

supported. I lypothesis 6 was rejected since no significant predictor was found to predict 

b1 __ CPSE. Stevens (as cited in Mertler und Vannatta) suggested n ratio of subjects to IVs 

of at leust 15 to 1 to provide n reliable regression; thus, these findings must be interpreted 

cautiously since the sample size is small. 

Findings Related to Multivariate Analysis <f Variance 

One-way MANOVA wns conducted to address Hypothesis 11. Pre-analysis data 

screening was conducted to ensure the assumptions of MANOVA testing were met. As 

shown in Table 35, tests of normality - skewness, kurtosis, and the Kolmogorov-Smimov 

statistic - indicated that, overall, data were normally distributed. Homoscedasticity was 

assessed using Levene 's Test, and the results suggested equality of variance for each 

variable between groups (sec Table 36). In addition, homogeneity of variance was 

evaluated within MANOVA by calculating Box's Test of Equality of Covariance. The 

Box's test (Box's M = 61.83, F(30, 6416.63) = 1.73,p = .01) revealed that homogeneity 

of variances-covariance could be assumed; therefore, Wilks' Lambda criteria were used 

in interpreting the MANOVA results (Mcrtler and Vannatta, 2002). Based on the results 

of pre-analysis data screening, no transfonnation was done to any of the dependent 

variables, nor was any case eliminated. 
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Table 35 

Tests of Normality 

Skewness Kurtosis 

PHS .22 -1.49 

MHS . I I -1.16 

CPI .09 -.66 

CPE -.09 -1.46 

CPSE -.68 -.60 

* This is a lower bound of the true significance. 

a Li llicfors Signi ficancc Correction 

Table 36 

Test of Homogeneity of Variances0 

Levene Statistic 

PHS 

MHS 

CPI 

CPE 

CPSE 

a. Design: Intercept+ OBSERV 

.23 

.70 

2.46 

.21 

.31 
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2 

2 

2 

2 

2 

Kolmogorov-Smirnov( a) 

Statistic 

.21 

.15 

.21 

.16 

.17 

df2 

45 

45 

45 

45 

45 

df 

16.00 

16.00 

16.00 

16.00 

16.00 

Sig. 

.07 

.20(*) 

.20(*) 

.20(*) 

.20(*) 

p 

.80 

.50 

.10 

.81 

.73 



A one-way MA NOVA wns conducted to dctcnninc the effect of the NGPM 

Program on participant's combined outcome, in terms of increasing (a) Pl-IS, (b) MHS, (c) 

CPE, (d) CPSE, and reducing (c) CPI, from pre-NGPM to immediately following the 

Program and to three months following the program. Table 37 presents means and 

standard deviations for the five outcome measures. 

MANOV A results revealed significant differences (Wilks' A = .39, F ( I 0, 84) = 

2.05, p =--= .04, ,,2 := .20) among observations. The finding suggested that the NGPM 

Program affected the combined outcome of the NGPM Program, which improved PHS, 

MHS, CPE, CPSE, and reduced CPI. A small multivariate effect size was observed. 

Univariate ANOV A and Bonfcrroni post hoc tests were conducted as follow-up 

tests. /\NOV A results indicated that there was a borderline significant difference (/(2, 45) 

= 2.51, p = .09, ,,2 = . I 0) on the CPI from baseline to 3-month follow up, with a small 

effect size detected. No significant differences were observed over time in (a) PHS (/(2, 

45) = 1.13, p = .33, ,,2 = .05), (b) MHS (/(2, 45) = 1.20, p = .3 l, ,,2 = .05), (c) CPE (/(2, 

45) = 1.04, p = .36, 11
2 

= .04), or (d) CPSE (/(2, 45) = 2.04, p = .14, ,,2 = .08). Table 38 

presents the multivariate and univariate ANOVA for the effect of the NGPM Program. 

Bonfcrroni post hoc results indicated there was no signi ft cant differences among the three 

observations (sec Table 39). 
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Tnblc 37 

Means and Standard Dcviation.i;f'or P/1S, Ml IS, CPI, CPE mu/ CPSE hy Observation 

95'1/c,CI 

Observation Mean SE Lower Upper 
Bound Bound 

PHS 35.72 2.39 30.91 40.54 

2 37.35 2.39 32.53 42.16 

3 40.70 2.39 35.89 45.51 

MHS 48.40 2.48 43.40 53.40 

2 53.55 2.48 48.55 58.55 

3 49.52 2.48 44.52 54.52 

CPI 63.81 4.28 55.20 72.43 

2 56.67 4.28 48.06 65.29 

3 50.28 4.28 41.66 58.89 

CPE 57.59 5.27 46.98 68.21 

2 65.31 5.27 54.70 75.93 

3 67.91 5.27 57.30 78.53 

CPSE 31.13 2.45 26.19 36.06 

2 34.69 2.45 29.75 39.62 

3 27.69 2.45 22.75 32.62 
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Tnhlc 38 

Multivariate and Univariate Ana~vses of Variance Testing for the Effect ofNGPM 

MANOVA ANOVA 

~-----·-·-·~-~- .-- ......... 

PIIS MHS GPM CPEI SEPS 

F( 10, 84) F(2, 45) 

Observation 2.05 1.13 1.20 2.51 1.04 2.04 

I' .04 .33 .31 .09 .36 .14 

,, .20 .05 .05 .10 .04 .08 

Figures 20, 21, 22, 23, and 24 show the profile plots of estimated marginal means 

for each outcome measure. Examination of the profile plots indicated that all hut two of 

the change trajectories were in the expected directions. The profile plots showed 

improvement in PCS, CPI, and CPE across 0 1 to OJ. Participants also showed initial 

improvement in MHS and CPSE from 0 1 to 0 2, but then declined from 0 2 to 0 3. 
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Table 39 

Bonferroni post hoc Tests 

Mean 95% Confidence Inten·al 

Dependent Difference Std. Lower Upper 
Variable ( I) Observation (J) Observation (1-J) Error Sig. Bound Bound 

PHSa 1.00 2.00 -1.62 3.38 1.00 -10.02 6.78 

3.00 -4.98 3.38 .44 -13.38 3.43 

2.00 1.00 1.62 3.38 1.00 -6.78 10.02 

3.00 -3.36 3.38 .98 -11. 76 5.05 

'° -....J 

3.00 1.00 4.98 3.38 .44 -3.43 13.38 

2.00 3.36 3.38 .98 -5.05 11.76 

MHSb 1.00 2.00 -5.15 3.51 .45 -13.88 3.58 

3.00 -1. 11 3.51 1.00 -9.84 7.62 

2.00 1.00 5.15 3.51 .45 -3.58 13.88 

3.00 4.04 3.51 .77 -4.69 12.77 

(Table 39 continues) 



(Table 39 continued) 

Mean 95% Confidence Interval 

Dependent Difference Std. Lower Lower 
Variable (I) Observation (J) Observation (I-J) Error Sig. Bound Bound 

MHSb 3.00 1.00 1.11 3.51 1.00 -7.62 9.84 

2.00 -4.04 3.51 .77 -12.77 4.69 

CPIC 1.00 2.00 7.14 6.05 .73 -7.90 22.18 

3.00 13.54 6.05 .09 -1.50 28.58 

2.00 1.00 -7.14 6.05 .73 -22.18 7.90 -\0 
00 

3.00 6.40 6.05 .89 -8.64 21.44 

3.00 1.00 -13.54 6.05 .09 -28.58 1.50 

2.00 -6.40 6.05 .89 -21.44 8.64 

Lower Upper 
Bound Bound 

CPEd 1.00 2.00 -7.72 7.45 .92 -26.26 10.81 
3.00 -10.32 7.45 .52 -28.86 8.21 

2.00 1.00 7.72 7.45 .92 -10.8 I 26.26 
3.00 -2.60 7.45 1.00 -21.14 15.93 

3.00 1.00 10.32 7.45 .52 -8.21 28.86 
2.00 2.60 7.45 1.00 -15.93 21.14 

(Table 39 continues) 



(Table 39 continued) 

Dependent 
Variable (I) Observation (J) Observation 

CPSEe 1.00 

2.00 

3.00 

Based on observed means. 

~ a Physical Health Component on SF-36 

b Mental Health Component on SF-36 

c Geriatric Pain Measurement 

d Chronic Pain Experience 

c Chronic Pain self-efficacy 

2.00 
3.00 
1.00 
3.00 
1.00 
2.00 

Mean 
Difference 

(I-J) 

-3.56 
3.44 
3.56 
7.00 
-3.44 
-7.00 

Std. 
Error 

3.47 
3.47 
3.47 
3.47 
3.47 
3.47 

Sig . 

. 93 

.98 

.93 

.15 

.98 

. 15 

95% Confidence Interval 

LO\ver 
Bound 

-12.18 
-5.18 
-5.06 
-1.62 

-12.06 
-15.62 

Lower 
Bound 

5.06 
12.06 
12.18 
15.62 
5.18 
1.62 
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Figure 20. Profile plot of estimated marginal means for physical health component. 
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Figure 21. Profile plot of estimated marginal means for mental health component. 
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Figure 22. Profile plot of estimated marginal means for geriatric pain measurement. 
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Figure 23. Profile plot of estimated marginal means for chronic pain experience. 
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Observation 

Figure 24. Profile plot of estimated marginal means for self-efficacy pain scale. 

Reviews of these profile plots not only provided the direction of changes for the 

study outcomes, hut also offered information on the linearity of the change trajectory. 

Figure 22 shows a clear linear trajectory for the outcome of chronic pain intensity. 

Figures 20 and 23 show the change trajectory of PCS and CPI that were somewhat linear. 

Outcomes of both the MCS (sec Figure 21) and the CPSE (see Figure 24) demonstrated 

non-linear curves for their change trajectories. 

To ascertain the interpretation of the profile plot on the linear trajectories of 

outcome measures, the investigator applied a polynominal contrast to test for a trend in 

the changes of five outcome measures, especially to look for a linear trend for the effect 

ofNGPM Program on participants. Linear contrast estimates for each outcome measures 

ranged from -9.57 (GPM) to 7.30 (CPE). The contrast estimates were compared to a 
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hypothesized vnluc of zero. The results showed that the only linear trend existed in GPM 

(p : ~ .03), and SEPS showed a marginal quadratic trend (p ::.:; .09). Table 40 presents the 

results of polynominnl contrasts. 

Tnhtc 40 

l'o(v11omi11al Contrast Results for Outcome Variables 

Observation Dependent Variable 

Polynominal Contrastn PHC MHC CPI CPE CPSE 

Linear Contrast Estimate 3.52 .79 -9.57 7.30 -2.43 

1-1 ypothcsizcd Value () 0 0 0 0 

Difference (Estimate - 3.52 .79 -9.57 7.30 -2.43 
Hypothesized) 

Std. Error 2.39 2.48 4.28 5.270 2.45 

Significance .15 .75 .03 . t 7 .33 

95% Cl for Lower Bound -1.29 -4.21 -18.19 -3.32 -7.37 
Difference 

Upper Bound 8.33 5.79 -.958 17.91 2.51 

Quadratic Contrast Estimate . 71 -3.75 .30 -2.09 -4 .31 

Hypothesized Value 0 0 0 0 0 

Difference (Estimate - . 71 -3.75 .30 -2.09 -4.32 
Hypothesized) 

Std. Error 2.39 2.48 4.28 5.27 2.45 

Significance .77 .14 .94 .69 .08 

95% Cl for Lower Bound -4.11 -8.75 -8.31 -12. 71 -9.25 
Difference 

Upper Bound 5.52 1.25 8.92 8.52 .62 
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Additionally. planned comparisons were conducted to detect where the 

di ffcrcnccs between observations lie. The repeated contrast method was used to compare 

the di ffcrcncc between 0 1 and 0 2 and between 0 2 and 0.1. Results showed there were no 

statistically signi ficnnt differences between 0 1 and 0 2 and 02 and 0 3 on any of the 

outcome measures (sec Tnblc 41 ). This finding validated the previous univnraitc ANOV A 

tests. 

MANOVA Summary 

MANOV A provided answers for Hypothesis 11. The results revealed significant 

di ffcrcnces among three observations on the outcome variables, which suggested older 

adults with chronic musculoskclctal pain who participated at the NGPM Program showed 

significant improvement in the combined study outcomes. A small effect size (,,2 = .20) 

was detected with MANOV A test. Despite the overall improvement in study outcomes, 

both mental health and chronic pain self-efficacy showed declines at the 3-month follow 

up. In addition, the polynominal contrasts validated the previous findings on the non

linear trends of participants• change curves. 
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Table 41 

Contrast Rc,.rnJtsfor MANOVA Tests 

Observation Dependent Variable 

Repeated Contrast PHS MHS CPI CPE CPSE 

Level I vs. Contrast Estimate -1.62 -5.15 7.14 -7.72 -3.56 
Level 2 

Hypothesized Value 0 0 0 0 () 

Difference (Estimate - -1.62 -5.15 7.14 -7.72 -3.56 
Hypothesized) 

Std. Error 3.38 3.51 6.05 7.45 3.47 

Sig. .()3 .15 .24 .31 .31 

95% Cl for Lower Bound -8.43 -12.22 -5.04 -22.73 -10.54 

Difference Upper Bound 5.19 1.92 19.32 7.29 3.42 

Level 2 vs. Contrast Estimate -3.36 4.04 6.40 -2.60 7.00 
LcvelJ 

Hypothesized Value 0 0 () 0 0 

Difference (Estimate - -3.36 4.04 6.40 -2.60 7.00 
Hypothesized) 

Std. Error 3.38 3.51 6.05 7.45 3.47 

Sig. .33 .26 .30 .73 .05 

95% Cl for Lower Bound -10.16 -3.04 -5.79 -17.61 .02 

Difference Upper Bound 3.451 11.107 18.577 12.410 13.981 
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Findings Related To Multivariate Ana~ysis <f Covariance 

A onc-wny MANCOVA wns utilized to determine if participation in the NGPM 

Progrum improved participants' experience of living with chronic pain, pain sci f-efficncy, 

and overall quality of Ii fc and reduced their perceived pain intensity across 0 1 ,02 and 03, 

while controlling for CPSE at baseline, CPE at baseline, years in experiencing pain and 

burden of comorbidity. This analysis tested Hypothesis 12. 

Prior to performing the actual MANCOV A, data were screened to ensure that the 

assumptions of MANCOV A were fulfilled. The assumptions of nonnally distributed 

dependent variables were previously assessed. Linearity of the outcome variables and 

covariate was tested by inspecting the matrix scatterplot and Pearson correlation 

coefficients; results indicated linear relationships were not violated. A preliminary 

MANCOV A analysis was perfonncd to assess the homogeneity of variance-covariance. 

The Box's Test (Box's M = 61.83, F(30, 6416.63) = 1.73,p = .008) showed that 

homogeneity of variance-covariance could be assumed; and Wilks' Lambda(/\) should 

be used as the test statistic (Mertler and Vannatta). In addition, the significance of factor

covariate interaction ( observation x CPSE at baseline x CPE at baseline x years in 

experiencing pain x burden of comorbidity) was examined to determine the homogeneity 

of regression slopes; the result indicated that factor-covariate interaction was not 

significant, Wilks' A = . 752. F ( 15, 94.2) = .69, p =. 79). The pre-analysis data screening 

suggested the data were appropriate for MANCOV A. 

A full factorial MANCOV A was then conducted using observation as the fixed 

factor to investigate the effect of the NGPM Program across 0 1, 0 2 and 0 3, while 
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controlling the covariates, such as (a) CPSE at baseline, (h) CPE at baseline, (c) years in 

experiencing pain and (d) burden of comorbidity. Wilks' Lambda criteria indicated the 

covnrintcs significantly influenced the combined outcome of the NGPM, Wilks' A= .61, 

F( IO, 74) = 2.05, p ,-:: .04, partial ,,1 ~::: .22. A small effect size was detected. Table 42 

shows the summary results of MANCOV A. 

Table 42 

MANCO VA Summary of the Combined NGPM Program Outcomes and Covariates 

Effect A F df Sig. ,,,, 

Intercept .23 24.18 (5,37) .00 .77 

Observation .61 2.05 (10, 74) .04 .22 

Y cars of experiencing pain .88 1.04 (5, 3 7) .41 .12 

Chronic Pain Experience at baseline .78 2.10 (5, 37) .09 .22 

Chronic Pain Sci f-Efficacy at baseline .94 .44 (5, 37) .82 .06 

Burden of comorbidity .88 1.03 (5, 37) .42 .12 

Interaction of all covariates .88 .94 (5, 36) .47 .12 

The effects of each individual covariate were examined (shown in Table 4.3 7). 

The main effect ofCPE at baseline (Wilks· A= .78, F(5, 37) = 2.10,p = .09, partial ,,2 

= .22) showed significant influences on the outcomes of the NGPM Program, but only 

reached the marginal significances. The covariates, years of experiencing pain (p = .41,), 

CPSE at baseline (p = .82), and burden of comorbidity (p = .42) did not significantly 

influence the combined outcome of the NGPM Program. Further examination was 
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conducted to cxmninc the interaction effect of all four covariates on the outcome of the 

NGPM Program. This interaction effect of all covariates (p ::.-: .466) did not significantly 

influence the outcome of the NGPM Program. Table 43 presents the adjusted group 

means for the outcome variables. 

Analysis of covariate analysis (ANCOVA) was conducted on each outcome as a 

follow-up test to MANCOVA. The effects of covariates were examined at the individual 

outcome level. A marginally significant effect was found only on chronic pain intensity (p 

= .08), hut not on physical health (p = .29), mental health (p = .23), chronic pain 

experience ( p = .30), or chronic pain sci f-efficacy (p = .16). Then, the effect of each 

covariate was examined at the individual outcome level. Only the covariate of chronic 

pain experience at baseline significantly affected the outcome variables. The level of CPE 

at baseline significantly affected the outcome of mental health (p = .01) and chronic pain 

experience (p = .03 ), but not the outcomes of physical health, chronic pain intensity, or 

chronic pain self-efficacy. Other covariates (years of experiencing pain, CPSE at baseline, 

burden of comorbidity) did not significantly affect any of the outcome variables. The 

interaction effect of covariates was found to have a marginal influence (p = .06) on the 

outcome of mental health. Table 44 presents the summary of the ANOVA test. 

Additionally, the repeated contrast method was used to compare the difference 

between 01 and 02 and 02 and 0 3. Results showed there were no statistically significant 

differences between observations of 0 1 and 0 2 or observations of02 and 0 3 on any of the 

outcome measures (see Table 45). These findings validated the previous univaraite 

ANOV A tests. 
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Tnhlc 43 

A,(justed Group Means for Study Outcome Variah/cs 

95%CI 

Lower Upper 
Observation Mean SE Bound Bound 

Pl-IS 31.12 2.48 26.12 36.13 

2 34.69 2.48 29.68 39.70 

3 27.69 2.48 22.68 32.70 

MHS 57.59 4.82 47.86 67.33 

2 65.31 4.82 55.58 75.05 

3 67.91 4.82 58.18 77.65 

CPI 63.81 4.09 55.56 72.07 

2 56.67 4.09 48.42 64.93 

3 50.28 4.09 42.03 58.53 

CPE 48.40 2.28 43.80 53.00 

2 53.55 2.28 48.95 58.15 

3 49.52 2.28 44.91 54.12 

CPSE 35.72 2.23 31.21 40.24 

2 37.35 2.23 32.83 41.86 

3 40.70 2.23 36.19 45.21 

a Covariates appearing in the model are evaluated at the following values: Years in pain 

= 2.84, CPE at baseline= 57.59, CPSE at baseline= 31.13, Burden of comorbid = 8.09. 
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Table 44 

ANO VA Summary of the Comhi11ed NGPM l'roJ.!mm Outcomes and Covariates 

Source Variable Type III SS df MS F Sig. ,,,, ' 
Corrected Model PHS 1050.04 7 150.01 1.84 . II .24 

MHS 1559.82 7 222.83 2.86 .02 .33 

CPI 3691.35 7 527.34 1.93 .09 .25 

CPE 5966.34 7 852.33 2.28 .05 .29 

CPSE 680.65 7 97.24 .% .47 .14 

Intercept Pl-IS 604.89 (>()4.89 7.41 .01 .16 

MHS 147.97 147.97 1.90 .18 .05 

CPI 188.79 188.79 .69 .41 .02 

CPE 210.60 210.60 .56 .46 .01 

CPSE 199.26 199.26 1.97 .17 .05 

Observation PBS 206.18 2 103.09 1.26 .29 .06 

MHS 234.82 2 117.41 1.51 .23 .07 

CPI 1467.32 2 733.66 2.68 .08 .12 

CPE 922.28 2 461.14 1.23 .30 .06 

CPSE 392.04 2 196.02 1.94 .16 .09 

Y cars in pain PHS 183.20 183.20 2.24 .14 .05 

MHS 78.41 78.41 1.01 .32 .02 

CPI 488.76 488.76 1.79 .19 .04 

(Fable 44 continues) 
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(Tahlc 44 ,·011ti1111ed) 

Source Vnriahlc Type Ill SS ,(( MS F Sig. t/,, 

Years in pain CPE 51.()7 51.07 .14 .71 .00 

SEPS 28.09 28.09 .28 .60 .01 

CPE at baseline PIIS 1.24 1.24 .02 .90 .00 

Ml-IS 607.39 607.39 7.81 .01 .16 

CPI .74 .74 .00 .96 .00 

CPE 1885.42 1885.42 5.04 .03 .1 1 

CPSE 11.67 11.67 .12 .74 .00 

CPSE at baseline PHS 7.65 7.65 .09 .76 .00 

Ml-IS 39.43 39.43 .51 .48 .01 

CPI 6.85 6.85 .03 .88 .00 

CPE 33.39 33.39 .09 .77 .00 

CPSE 6.21 6.21 .06 .81 .00 

Burden of PHS 77.81 77.81 .95 .33 .02 

comorbidity MHS 32.31 32.31 .42 .52 .01 

CPI 196.72 196.72 .72 .40 .02 

CPEI .08 .08 .00 .99 .00 

SEPS 1.11 1.11 .01 .92 .00 

(Table 44continues) 

211 



(Tahlc 44 m11timwd) 

Source Variable Type Ill SS elf MS F Sig. ,,/ 
Years in pain x PllS 7.30 7.30 .09 .77 .00 

CPE at bnsclinc x MHS 292.62 292.62 3.76 .06 .09 

CPSE at baseline x CPI 8.25 8.25 .03 .86 .00 

Burden of CPEI 291.45 291.45 .78 .38 .02 

comorbidity SEPS .07 .07 .00 .98 .00 

a. Computed using alpha = .05 

212 



Tnhlc 45 

Contrast Re.mltsfor MANCO VA Tests 

Observation Dependent Variable 

Repented Contrust PCS MCS GPM CPEI SEPS 

Level l vs. Contrast Estimate -1.62 -5.15 7.14 -7.72 -3.56 
Lcvcl2 

Hypothesized Value 0 () () () 0 

Difference (Estimate -
-1.62 -5.15 7.14 -7.72 -3.56 

H ypothcsizcd) 

Std. Error 3.20 3.12 5.85 6.84 3.55 

Sig. .62 .11 .23 .27 .32 

Lower 
-8.079 -11.45 -4.68 -21.54 -10.74 

95% Cl for Bound 

Difference Upper 
Bound 

4.837 1.155 18.959 6.095 3.61 

Level 2 vs. Contrast Estimate -3.36 4.04 6.40 -2.60 7.00 
Level3 

Hypothesized Value 0 0 0 0 0 

Difference (Estimate - -3.36 4.04 6.40 -2.60 7.00 
Hypothesized) 

Std. Error 3.20 3.12 5.85 6.84 3.55 

Sig. .30 .20 .28 . 71 .06 

Lower 
-9.81 -2.27 -5.42 -16.42 -.18 

95% Cl for Bound 

Difference 
Upper 
Bound 3.10 10.34 18.22 11.22 14.18 
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MANCOVA Summary 

The results of the one-way MANCO VA indicated that after controlling the four 

covariates (i.e., CPSE, CPE, years in experiencing pain, and burden of comorbidity) at 

baseline, participants of this study still showed overall improvement in study outcomes. 

While the effects of covariates were examined at each individual level, only the outcomes 

of mental health and chronic pain experience were significantly effected by the covariate 

of chronic pain experience at baseline. The interaction effect of covariates was found to 

have a marginal influence on the outcome ofMHS. 

Findings Related to Study Hypotheses 

The investigator developed 12 hypotheses to test the effect of the NGPM Program 

on the participants of this study. Analysis techniques of curve estimation regression, 

stepwise-backward regression, MANOV A and MANCOV A were applied to test the 

proposed hypotheses. The following section addresses the results of each hypothesis 

testing. 

Hypotheses 1 - 5 

The researcher hypothesized that the trajectories of change in the five outcome 

variables (i.e., physical health, mental health, chronic pain intensity, chronic pain 

experience, and chronic pain self-efficacy) for individual participants would demonstrate 

a linear trend as a result of participating at the NGPM Program. These hypotheses were 

tested with curve estimation and validated by examining the curve plots of each outcome 

variable for each participant. These five hypotheses were rejected; instead of a linear 

trend, nonlinear trends better described participants change trajectories on the outcome 
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variables. The change slope fluctuated with observations, with the majority of 

participants showing initial improvement from baseline to immediate post-intervention 

testing and deterioration during the period of immediate post-intervention to 3-month 

follow up. 

Hypothesis 6 

The hypothesis related to the prediction of the change slope of physical health 

was rejected. After applying all the variables into a regression model, no predictor 

resulted. 

Hypothesis 7 

Backward deletion regression analysis revealed I-predictor model for the change 

slope for mental health. CPSE at baseline (B = .37) explained b1_MHS; higher CPSE at 

baseline was associated with greater b 1_MHS. Thus, the hypothesis predicting the change 

slope of mental health was partially supported. 

Hypothesis 8 

The results of the stepwise method partially supported the hypothesis predicting 

the change slope of chronic pain intensity. The overall model of two predictors 

significantly predicts b 1_ CPI. Years of experiencing pain (/3 = -.67) and CPE at baseline 

(/3 = -.57) account for 53% of variance in b1_CPI. Fewer years experiencing pain and 

poorer chronic pain experience at baseline were associated with a greater change slope of 

chronic pain intensity. 
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Hypothesis 9 

The hypothesis predicting the change slope of chronic pain experience was 

partially supported by a 3-predictor model resulting from the regression analysis. The 

three predictors that emerged were CPE at baseline (/J = -.81), burden of comorbidity (P = 

-.40), and years experiencing pain (/J = -.39). These three predictors negatively influence 

b1_CPE. 

Hypothesis 10 

The hypothesis predicting the change slope of chronic pain self-efficacy was 

rejected. The result of backward elimination regression indicated that none of the s.elected 

variables played a significant part in predicting the change slope of chronic pain self

efficacy. 

Hypothesis 11 

MANOV A tests were used to determine differences among observations on the 

overall study outcomes. Significant differences were found in the combined outcomes of 

the NGPM Program at the three observations periods: at baseline, at immediate 

completion of the program and at 3-month follow up. The finding of the statistical 

analysis supported the research hypothesis; "The participation of older adults with 

chronic musculoskeletal pain in the NGPM Program will improve their experience of 

living with chronic pain, pain self-efficacy, and overall quality of life and reduce their 

chronic nonmalignant pain immed~ately following the Program and at 3 months 

following the program completion." 
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Hypothesis 12 

MANCOVA statistics allowed the researcher to examine the overall effect of the 

NGPM Program while controlling for covariates. Statistical analysis of the research 

hypothesis, "When controlling for selected covariates (i.e., CPSE, CPE, years in 

experiencing pain and burden of comorbidity), participation in the NGPM Program will 

improve participants' experience of living with chronic pain, pain self-efficacy, and 

overall quality of life and reduce their chronic nonmalignant pain immediately following 

the Program and 3 months following the program", supported it. There were significant 

differences among observations of the outcome variables. 

Additional Exploratory Analysis 

In addition to the hypotheses and research questions that guided this research, the 

analyses led to more questions. These additional questions included: 

1. What is the effect of the NGPM Program on the individual outcome variables 

at 3 months post-intervention? 

2. What are the differences in individual outcome variables immediately post-

intervention? 

3. What are the effect sizes of the NGPM Program on the individual and the 

combined outcomes at (a) immediate program completion and (b) 3 months follow-up? 

4. Does the effect of the NGPM Program reach clinical significance for a quality 

. of life progress as suggested by Ware, Bayliss, Rogers, Kosinski and Tarlow (1996)? 
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Due to the small sample size of this · study, both parametric and nonparametric 

statistics were used as applicable to answer the above questions and to ascertain the 

interpretation of the results. Results of additional analyses are discussed in this, section. 

Effect of the NGPM Program on Individual Outcome Variables at 3 Months 

The NGPM Program showed beneficial effects on the combined outcome 

variables of overall quality of life, experience of living with chronic pain, pain self

efficacy, and chronic nonmalignant pain from baseline to three months post-program 

completion. Repeated-measures ANOV A and Friedman's tests were applied to examine 

the effects of the NGPM from initiation of the program to 3 months after program 

completion. Assumption of sphericity was examined for each of the five outcome 

variables. If violation of sphericity was detected, Greenhouse-Geisser correction was 

applied to adjust the model's degree of freedom. 

Quality of life. Overall quality of life in this study is represented by physical 

health (PHS) and mental health (MHS) components. Separate repeated-measures 

ANOV A were conducted on these two variables. Mauchly' s test indicated that the 

assumption of sphericity had been met (1(2) = l _.66, p = 4.4); no correction on the degree 

of freedom was necessary on either PCS or MCS. The results showed that the NGPM 

Program had significant positive effects on physical health (F(2, 30) = 4. 73, p = .02, 

partial 172 = .24), but not on mental health (F{2, 30) =I.67,p = .21, partial 17
2 = .10). To 

further examine the NGPM's effect on quality oflife, nonparametric Friedman's tests 

were conducted. The results were similar to those of repeated-measures ANOV A: a 
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significant effect was found on PCS (J(2) = 6.38, p =.04), but not on MCS (J(2) = 2.63, 

p= .27). 

Pain intensity. Prior to interpreting the results of repeated-measures ANOV A, 

results ofMauchly's test was examined, and the sphericity assumption was met (J(2) 

= .89, p = .64). The results indicated that the pain intensity of participants significantly 

decreased (F(2, 30) = 7.87,p = .00, partial r,2 = .34)) from pre-NGPM to the 3-month 

follow up. Friedman's tests confirmed the parametric finding that the participant's pain 

intensity was significantly decreased at 3 months post-intervention, J(2) = 10.10, p =.0 I. 

Chronic pain experience. Mauchly's test indicated that the assumption of 

sphericity had been violated (J(2) = 11.58, p =.00); therefore, degrees of freedom were 

corrected using Greenhouse-Geisser estimate of sphericity (e = .64). The results showed 

that there was marginally significant improvement (F(2, 30) = 3.70,p = .06, partial 172 

= .20)) in participants' chronic pain experience. As with the repeated-measures 

ANOVA's finding, Friedman's test also showed-that the NGPM Program marginally 

improved participants chronic pain experience, x2(2) = 4.79, p =.09. 

Chronic pain self-efficacy. Based on the Mauchly's test, no violation of sphericity 

was noted (J(2) = 1.66 , p =.44); the results of repeated-measures ANOV A can be 

interpreted without any correction of degrees of freedom. The NGPM Program 

significantly improved chronic pain self-efficacy (F(2, 30) = 4.93,p = .01, partial 17
2 

= .25), according to the results from repeated-measures ANOV A. Similarly, Friedman's 

test revealed that chronic pain.self-efficacy was significantly, yet marginally, improve~ 

after the NGPM Program (x2(2) = 5.64, p =.06). 
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Summary. The investigator used parametric (repeated-measures ANOV A) and 

nonparametric (Friedman's Test) statistical tests to examine the effects ofNGPM on each 

of the outcome variables. Greenhouse-Geisser adjustment on degrees of freedom was 

done based on Mauchly' s test. The participants' physical health, chronic pain self

efficacy and chronic pain intensity were significantly improved from pre-NGPM to three 

months post pro~am completion; a marginal effect was observed in the improvement of 

participants' chronic pain experience. There was no statistically significant change in 

mental health. Table 46 presents the summarized findings from ANOVA and Friedman's 

tests. The eta squared (,,2) produced by ANOVA indicating a small effect size for each 

variable, except the moderate effect size for chronic pain intensity. 

Table 46 

ANOVA and Friedman's Tests of the NGPM Program Effects on Individual Outcomes at 

3 Months 

Outcome ANOVA Friedman's Test 

Variable ss MS F(2, 30) p ,,2 i:(2) p 

PCS 206.18 103.09 4.73 .02* .24 6.38 .04 

MCS 234.82 117.41 1.67 .21 .10 2.63 .27 

GPM 1467.21 733.66 7.87 .00* .34 10.10 .01 

CPEI 922.28 720.65 3.703 .06 .20 4.79 .09 

SEPS 392.04 196.02 4.93 .01* .25 5.64 .06 

*p ~.05 

a. Greenhouse-Geisser correction on degree of freedom; df = 1.28, 19.20 
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Exploring the Differences of the Study Outcomes at Immediately Post-Intervention 

. Previous statistical analyses showed that the overall effects of NGPM Program 

were inconclusive. Repeated measures analyses indicated that participants made 

significant improvement on the study outcomes, and trajectory plots of outcome variables 

indicated both linear and nonlinear trends. The inconsistent findings prompted the 

researcher to examine the effects of the NGPM Program at the immediate post

intervention period. Thus, paired-sample t tests and Wilcoxon Signed Ranks tests were 

used to determine the short-term effects of the NGPM Program, from baseline to 

immediate completion of the program. 

Paired t test results showed that effects of the NGPM differed for outcome 

variables. A significant difference was found on mental health (t (15) = 2.11,p = .05); the 

mental health of participants significantly improved immediately after completion of the 

NGPM Program. Marginally significant differences were found on chronic pain intensity 

(t (15) = 1.87,p = .08) and chronic pain experience (t (15) = 1.77,p = .10) No significant 

differences were found on physical health (t (15) = 1.14,p = .27) or chronic pain self

efficacy (t (15) = 1 .45, p = .17). 

Results of the Wilcoxon tests differed slightly from those of the paired t tests. For 

participants of this study, physical health was significantly improved from baseline (Mdn 

= 34.29) to completion of the program (Mdn = 37.66), z = -2.12,p = .03; improvements 

in mental health (z = -1.86, p = .06), chronic pain intensity (z = -1.84, p = .07) and 
> t ~ 

chronic pain experience (z = -1.66, p = .1 0) were marginally significant. Chronic pain 

221 



self-efficacy did not show significant improvement (z = -.97, p = .33) when comparing 

the baseline with program completion. Table 47 presents these summaries. 

Table 47 

Differences of the Study Outcome Variables Immediately Post-Intervention 

Paired t Tests 

95% CI of the 
Difference 

M SD SEM Lower Upper t (15) p 

Physical Health -1.62 5.68 1.42 -4.65 1.40 -1.14 .27 

Mental Health -5.15 9.74 2.44 -10.34 .04 -2.11 .05 

Chronic Pain Intensity 7.14 15.25 3.81 -.99 15.27 1.87 .08 

Chronic Pain Experience -7.72 17.46 4.37 -17.03 1.58 -1.77 .10 

Chronic Pain Self-efficacy -3.56 9.83 2.46 -8.80 1.68 -1.45 .17 

Wilcoxon Signed Rank Test 

Mdn° Mdnb z p 

Physical Health 34.29 37.66 -2.l2c .03 

Mental Health 49.03 58.84 -1.86 C .06 

Chronic Pain Intensity 63.07 59.50 -l.84d .07 

Chronic Pain Experience 57.15 73.04 -1.65c .10 

Chronic Pain Self-efficacy 35.50 36.00 -.97c .33 

*p ~.05 

a. Median at baseline. 

b. Median at program completion. 
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c. Based on negative ranks. 

d. Based on positive ranks . 

. Effect size of the NGPM Program 

The indecisive findings on the effects of NGPM from previous statistical analyses 

warranted more exploration on effects ofNGPM Program. Effect Size is an objective and 

standardized measure of the magnitude of an observed effect (Mertler & Vannatta, 2002 ). 

Statistical significance may provide valuable information on the effect of the NGPM 

Program; evaluation of effect sizes of outcome variables will extend meaningful 

knowledge on the efficacy of the NGPM Program. In addition, an estimate of effect size 

will help for planning a future randomized trial. Both partial eta squared (r/) and Cohen d, 

as measures of effect size, were obtained for the NGPM on study outcome variables. 

Effect size for combined outcome. MANOV A was conducted to determine the 

effect of the NGPM Program on the participant's combined outcome, in terms of 

improvement in (a) PCS, (b) MCS, (c) CPE, (d) SEPS, and reducing (e) GPM, from 

initiation of the program, immediately following the Program and to three months 

following the program. The effect size, r,2, was detected at .20 level for the combined 

outcome (see Table 38). While controlling for covariates, the MANCOV A tests revealed 

an r,2 of .29 (see Table 42) The effect size of NGPM Program on the combined outcome, 

regardless of covariates, was somewhat small. 

Effect size for each individual outcome. The results of the repeated-measures 

ANOV A and Friedman's tests were examined to determine the effect size for each of the 
' 

individual outcome variables. As shown in Table 46, small effect sizes were found, which 
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was similar to the effect size found with multivariate tests. Only one (CPI) was moderate. 

The observed effect size ranged from .10 (mental health component of quality of life) 

to .34 ( chronic pain intensity). 

Effect size for each individual outcome variables at immediate program 

completion. To examine the immediate effect size of the NGPM Program on each 

individual outcome, Cohen d effect sizes were obtained, using the differences between 

mean scores at baseline and mean scores at immediate program completion on the paired 

t-test analysis. The effects of NGPM Program on study outcomes varied, ranging from 

small to moderate effects. Small effect sizes were found for physical component and 

chronic pain self-efficacy, and moderate effect size were found for mental component, 

chronic pain intensity, and chronic pain experience. Table 48 shows these effect sizes 

obtained from paired t tests. 

Table 48 

Effect Size for Each Individual Outcome at Immediate Program Completion 

Outcome 95% CI for Effect Size 

measure lower upper 
SDpooled Mean Difference d 

PCS 9.57 1.63 0.17 -0.53 0.86 

MCS 10.44 5.15 0.49 -0.22 1.18 

GPM 16.50 -7.14 0.43 -1.12 0.28 

CPEI 21.42 7.72 0.36 -0.35 1.05 

SPES 12.62 3.56 0.28 -0.51 1.05 
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Effect size summary. The NGPM Program had small effects on the combined 

outcome and on each of the outcomes from initiation of program to the 3-month follow 

up. When effect sizes were examined at immediate program completion, they ranged 

from small to moderate effect size. The physical-related outcome (i.e., physical 

component on quality of life and chronic pain intensity) benefited most from the NGPM 

Program when it was assessed at the 3-month follow-up. Larger effect sizes were found 

with psychological-related outcomes while evaluating the immediate post-NGPM effect. 

Exploring Clinical Significance of the NGPM Program 

The NGPM Program was viewed by the researcher as improving quality of life 

only if both physical and mental component scores significantly increased across the 

three time periods. The results from hypothesis testing did not clearly show this; physical 

health, but not mental health, improved; though, the experience of living with chronic 
,,. 

pain demonstrated continued improvement. This ambiguity stipulated an alternative 

strategy to examine the effect ofNGPM on quality oflife. Ware et al. (1996) suggested 

that changes in SF-36 scores by 2 or more points on a scale of Oto 100 have been shown 

to be clinically or socially meaningful. Therefore, the effect of the NGPM Program was 

re-evaluated for its clinical significance. 

Change scores were obtained as described in Chapter I. First, the change score 

was evaluated at individual component (physical and mental) level; more than half 

(62.50%) of participants showed improvement by 2 or more points on physical health, 

and another 62.50% showed the same improvement on mental health, from baseline to 
' 

immediate program completion. Thus, the odds for the participant to show i~prov.ement 
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on either physical health or mental health, as an immediate effect, is 1.66. In otherwords, 

there is a 62.5% chance that participants would show improvement of either physical 

health or mental health as an immediate effect of the NGPM Program. The odds 

diminished between the immediate program completion and the 3-months follow up 

to .77 and .45 for physical health and mental health, respectively. These declines in odds 

are understandable since the intervention had stopped. Residual effects of the NGPM 

Program still give participants a 31 % to 44 % chance of improving their quality of life. 

While looking at the overall effect of the NGPM Program from baseline to 3-month 

follow up, the odds are 1.66 and 2.2 for participants to have a clinically significant 

improvement in physical health and mental health, respectively. 

As mentioned earlier, the evidence that the NGPM Program improves quality of 

life lies on simultaneous improvement of both the physical and mental component scores. 

Therefore, the odds of improvement of both physical and mental component scores for 

participants were examined. These odds are .6, .23 and 1.0 for baseline to immediate 

program completion, program completion to 3-months follow-up and baseline to 3-month 

follow-up. Thus, by participating at the NGPM Program, there is a 37.5% chance of 

improving the overall quality of life as the immediate effect of the Program. Even with 

the termination of the program, participants could still benefit from the 18.75% chance of 

enhancing their quality of life. A 50% chance that participants would show improvement 

in both physical and mental component scores exists from baseline to the 3-months 

follow-up. Table 49 shows the calculation for odds. Table 50 shows the changes of SF-36, 

the odds across three different time frames. 
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Table 49 

Calculations of Odds 

Odds for participants to have change score� 2 points on SF-36 

Probability of change score > 2 points 
Probability of change score < 2 points 

Clinical significance summary. The effect of the NGPM Program was evaluated 

for its clinical significance, based on the 2-point criterion suggested by Ware et al. (1996). 

The results showed that there is good chance for participants to experience clinically 

significant improvements on their physical health, mental health and overall quality of 

life. These findings validate the clinical significance of the NGPM Program for 

improving participants' quality of life. 

Summary 

Sixteen participants who completed the 12-week NGPM Program and the follow

up testing were included in final data analysis. Baseline comparisons suggested there 

were no significant differences between the participants who completed the NGPM and 

those who withdrew, or between participants at the two study sites. When comparing the 

self-reported physical health and mental health of participants at baseline with the 

national norms for older adults aged of 75 and over, the results indicated these study 

participants reported poorer physical health than the national sample; however, the 

participants reported similar levels of mental health. 
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Table 50 

Changes in SF-36/rom Baseline to 3-months After Program Completion 

Improvement ~ 

Mean 95%CI SD 2 Oddsa 

/(%) . 

From Baseline to Immediate Program Completion 

PHS 1.62 -1.40-4.65 5.68 10 (62.50) 1.66 

MHS 5.14 -.07 -10.34 9.74 10 (62.50) 1.66 

PHS+MHS 6 (37.5) .60 

From Immediate Program Completion to 3-Month Follow Up 

PHS 3.36 -.67 - 7.39 7.56 7 (43.75) .77 

MHS -4.04 -11.16 - 3.08 13.36 5 (31.25) .45 

PHS+MHS 3 (18.75) .23 

From Baseline to 3-Month Follow Up 

PHS 4.98 1.54- 8.41 6.44 10 (62.50) 1.66 

MHS 1.11 -5.37 - 7.59 12.16 11 (68.75) 2.2 

PHS +MHS 8 (50.00) 1.0 

a. Odds for participants to have improvement ~ 2 points 

This chapter has described the analyses used to answer the research questions and 

to test the hypotheses. First, curve estimation regression answered Research Q 1 about the 

observed rates of change (i.e:, change slopes) of the five outcome variables of the NGPM 

Program across the measurement periods; thus, varied for each participant. The change 
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curves demonstrated nonlinear trends; thus, the five hypotheses (H1 - H5) regarding the 

linear trend on participants' change trajectories were rejected. 

Stepwise-backward deletion regressions were used to determine the predictors of 

change slopes for the five outcome variables, which resulted in 1-, 2- and 3-predictor 

models that significantly predicted change slopes of mental health, chronic pain intensity 

and chronic pain experience, respectively. Greater change slope of mental health was 

associated with higher chronic pain self-efficacy. Fewer years of experiencing pain and 

poorer chronic pain experience at baseline were associated with a greater change slope of 

chronic pain intensity. The three predictors for the change slope of chronic pain 

experience were CPE at baseline, burden of comorbidity, and years experiencing pain; 

these three predictors negatively influenc~d the change slope of CPE. 

In addition, MANOVA tested Hypothesis 11. The results suggested older adults 

with chronic musculoskeletal pain who participated in the NGPM Program showed 

significant improvement in the study outcomes. Furthermore, a one-way MANCOVA was 

utilized to determine if the NGPM Program improved the study outcomes after 

controlling the covariates (CPSE, CPE, years in experiencing pain, and burden of 

comorbidity). The results from the one-way MANCOVA indicated that after controlling 

the four covariates, participants still showed overall improvement in study outcomes; thus, 

Hypothesis 11 was supported. While the effects of covariates were examined at each 

individual level, marginally significant effects were found on outcomes of chronic pain 

intensity and physical health. CPE at baseline was significant for outcomes of MRS and . 

CPE. Years of experiencing pain had a marginally significant influence on the outcome of 
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CPSE. The interaction effect of covariates was also found to have a marginal influence on 

the outcome of MHS. 

Additional exploratory analyses were conducted to address questions that 

emerged during the previous analyses. Repeated-measures ANOVA and Friedman's tests 

showed that the NGPM Program significantly improved physical health and chronic pain 

self-efficacy and reduced chronic pain intensity from pre-NGPM to three month post 

program completion; a marginal effect was observed in improving chronic pain 

experience. The program failed to significantly boost mental heaith. It was of interest to 

examine the effects of the NGPM Program at the immediate post-intervention level. 

Similar findings from paired t tests and Wilcoxon tests were found on all but the outcome 

of physical health. While physical health showed significant improvement with the 

Wilcoxon test, the paired t test did not replicate this finding. 

Previous inconclusive findings on the effects of the NGPM Program encouraged 

the researcher to examine the effects of the NGPM _Program with different strategies. 

Effect sizes for the combined outcome and for each individual outcome were examined at 

different time levels. Small effects were detected on the combined outcome and on each 

of the outcomes across the three time periods. Small to moderate effect sizes were found 

at the immediate program completion. Findings suggested that physical outcomes 

benefited more from· the NGPM Program than did the psychosocial and pain intensity 

outcomes at the 3-month follow-up. In contrast, while looking at the immediate effect of 

the NGPM Program, a larger effect size was found with psychological-related outcomes. 

Moreover, clinical significance of the NGPM Program was explored. The results 
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suggested that the improvement of quality oflife was clinically significant; at least 18.75 

% of participants demonstrated clinically significant improvement on both physical and 

mental component scores. 
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CHAPTERV 

DISCUSSION OF FINDINGS 

To help older adults learn to better manage their chronic pain and enhance their 

quality of life, it is important that health care professionals learn more about a variety of 

pain management approaches that might be used. A nationwide survey, reported by the P. 

D. Hart Research Association in 2003, indicated that 57% of older adults had experienced 

chronic pain daily in the previous year, and 67% of these persons had experienced pain 

for more than a year. Regardless of its prevalence and potentially devastating effects, 

chronic pain is vastly undertreated in adults over the age of 65 (Gloth, 2000). The 

National Institutes of Health (NIH) and the Agency for Healthcare Research and Quality 

(AHRQ) have focused recent attention on the need for research specifically related to 

improvements in health outcomes related to the elderly and the management of pain (NIH, 

2003). The focus of chronic pain management for older adults should aim at helping them 

(a) take responsibility for their own pain management and (b) maintain their 

independence. The benefits of fostering self-management techniques include achieving 

better pain management outcomes and reducing medical expenditures (Edworthy, 2000). 

In addition, helping people to improve their quality of life and overall well-being is the 

primary goal of the Healthy People 2010 report (U.S. Department of Health and Human 

Services [DHHS], 2000). 
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A nurse guided pain management (NµPM) Program that combines the practice of 

tai chi chuan exercise {TCC) with cognitive-behavioral therapy (C-BT) is proposed as an 

innovative approach that might improve the experience ofliving with pain and the quality 

of life (QOL), presenting one possible solution to the management of chronic 

nonmalignant pain (CNP) in older adults. In this chapter, a pilot study of the effects of the 

NGPM Program is summarized, findings are discussed, inferences are drawn, 

conclusions are stated and related to the current state of knowledge, and 

recommendations are made for further investigation. 

Summary of the Study 

The purpose of this pilot study was to develop and test a NGPM Program for 

older adults (2: age 65) with CNP that combined TCC exercise and C-BT strategies such 

as use of relaxation, activity pacing and cognitive restructuring. Two concepts (C-BT and 

qi) merged to form the conceptual foundation for this study and provided a -holistic 

approach to managing CNP and maintaining optimal QOL. The NGPM Program was 

proposed to improve overall QOL, the chronic pain experience, and _chronic pain self

efficacy and to q.ecrease the chronic pain intensity in older adults. The specific objectives 

of this study were (a) to determine the change trajectories from initiation of the NGPM 

Program to 3 months after completion of the program for the 5 outcome variables (i.e., 

physical health, mental health, chronic pain intensity, chronic pain experience, and . 

chronic pain self-efficacy), (b) to identify predictors of the participants' pooled change 

slope scores on the ·s dependent variables, ( c) to evaluate the program effects on study 
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outcomes. Additionally, an effect size was e~timated for planning future randomized 

controlled trials. 

Anonrandomized, pretest-posttest design was used with participants serving as 

their own controls. The variables tested included QOL (physical and mental health 

components), chronic pain intensity (CPI), chronic pain experience (CPE), and chronic 

pain self-efficacy (CPSE). Measures were obtained pre-intervention, immediate post

intervention and 3 months post-intervention. 

Twenty-five older adults, who met the inclusion criteria, enrolledin the study, and 

9 of them dropped out before program completion, corresponding to dropout rate of 36%. 

The reasons for dropping out of the study were hospitalization (n = 1 ), illness of spouse 

(n = 1 ), schedule conflict/other commitment (n = 4), and unknown (n = 3). Sixteen 

participants completed the program and were included in final data analysis. Study 

participants were community-dwelling older adults who had chronic musculoskeletal 

pain for at least one year and their ages ranged from 65 to 88 years at the time of program 

enrollment. The majority of participants were in their transitioning to frailty stage as 

described by Feret, Ricci, and Murphy (2003). Data were collected with paper-and-pencil 

measurements. Cronbach 's alpha coefficients demonstrated the four questionnaires used 

in this study were highly reliable when used with the participants of this study (a~ .85). 

These four questionnaires were (a) SF-36 Health Survey Version 2.0 (SF-36) (Ware, 1996), 

(b) Geriatric Pain Measure (GPM) (Ferrell, Stein and Beck, 2000), (c) ~hronic Pain 
I 

Experience Instrument (CPEI) (Davis, 1989), and (d) Self-Efficacy Pain Scale (SEPS) 

(Lorig, Chastain, Ung, Shoor & Holman, 1986). In addition, an investigator-generated 
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General Information Form (GIF) along wit~ the Pain Management Inventory (Davis & 

Atwood, 1996) and Self-Administered Comorbidity Questionnaire (Sangha, Stucki, Liang, 

Fossel & Katz, 2003) were used to collect information ofparticipants' characteristics 

Participants' changes on the five outcome variables across the three data 

collections were obtained; and their individual change slopes were estimated with curve 

estimations. The plots were tested against a linear regression curvefit model. Multiple 

regression analyses, using a backward deletion procedure, were performed to determine 

the predictors of the change slopes. Participants' data on the outcome variables, including 

pain intensity, quality of life, chronic pain experience and chronic pain self efficacy, were 

evaluated against explicit hypotheses using multivariate analysis of variance (MANO VA) 

and multivariate analysis of covariance (MANCOVA). Repeated-measures ANOVA, 

paired t tests, a correlational statistic, eta-squared (r,2), and odds of changes in both scores 

of mental health and physical health by 2 or more points provided additional information 

about the effects of the Program. 

The findings obtained from this study will be discussed thoroughly in the next 

section of this Chapter. Generalizations are very limited when a small nonprobability 

sample is drawn from a region-specific population. Type II error may be a concern due to 

the small sample size of the study. Nonetheless, the results of this study produced 

preliminary evidence suggesting the benefits of a NGPM group intervention for CNP . 

problems in the elderly. The present study also communicated valuable knowledge about 

the recruitment of participants for and the implementation of such a program and 
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demonstrated how it could serve as an example of incorporating concepts and principles 

of mind-body interaction into nursing practice. 

Discussion of Findings 

This section recalls issues concerning recruitment of participants and program 

compliance. The findings of the study are discussed as they relate to the conceptual 

framework, assumptions of the study, and current literature. This discussion is limited by . 

the fact that no known published research examines the effect of such a program that 

combines both TCC and C-BT. Researchers have urged comprehensive management 

strategies for chronic pain in older adults, but no previous empirical studies on this 

combination of pain management approaches have been done. There are no specific 

findings, therefore, against which to compare the results of this study. 

Recruitment 

Recruitment and entry of subjects into a clinical trial is an important aspect of any 

study. Researchers focusing on older adults not only face the difficulties inherent in the 

recruitment and human subject processes, but they must address the unique challenges 

associated with recruitment from this age group. Partial recruitment for this study took 

place at a senior activity center (SAC) in a North Texas county, using multiple 

recruitment strategies. A brief announcement of the NGPM Program was publicized in 

the SAC's bi-monthly newsletter one month before the actual on-site recruitment began. 

Program brochures and flyers were placed in common areas, and introduction sections 

were held in the facilities. Prior to the introduction sections, the researcher also served as 

a volunteer at several special events at the SAC to "become a familiar face" with an 
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intent to boost enrollment. An additional announcement was made and brochures were 

distributed at the SAC during one of its special events attended by approximately 150 

older adults. Moreover, opportunity for walk-ins during the firstweek of the program was 

also afforded. Participants were also recruited from among independent-living older 

adults living in a retirement residence. There, a nurse on site served as the facility liaison 

and assisted in the recruitment of participants. 

The benefits of recruiting potential research participants at these facilities are at 

least three-fold. One of the positive aspects of recruiting at these sites is that many 

potential participants who may meet the study criteria can be accessed at on-site events. 

Potential participants are either regular patrons of the SAC or residents of the retirement . 

community. Transportation difficulties may not pose a concern since getting to the 

recruitment events and meeting places is convenient. For example, public transportation 

service, in this case "Dial-A-Ride", may be provided by the city. In the residential facility, 

sessions were held on-site. The easy access to the location may have prompted potential 

participants to think they could attend classes. Also, the participants are leaning about the 

study in their own familiar surroundings where known staff members are present to 

endorse the study and serve as resources for the potential participants. 

Despite the recruitment effort and advantages offered by the recruitment sites, 

only 29 older adults showed initial interest in study participation. The response rate was 

relatively low, considering that 40 to 60% of community-dwelling older adults live with 

some form of chronic pain, as well as the number of the SAC members that the SAC bi

monthly newsletter and NGPM Program brochures should had reached. Those who 
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provided some rationale for non-participation cited time commitment as the primary 

reason. They verbalized that the maximum of 48 hours for the total time required for the 

program was too much for them. They may have perceived the 12 weeks to be along

term commitment that might keep them away from other upcoming activities. In addition, 

some indicated that they were in "good hands" in that they had seen physicians for their 

pain problems. While the researcher assumed that older adults with CNP would like to 

learn self-management strategies for their pain problems, the older adults might not see it 

as their priority at this stage of their lives. Feret, Ricci, and Murphy (2003) suggest that 

older adults in the transitioning to frailty stage have a busy lifestyle which centers around 

many activities. Considering that activities involving family members may become a high 

priority at this stage in life, there is an understandable hesitancy to commit to any long

term scheduled activity. Thus, while the low response rate was unexpected, it is 

comprehensible. 

Possible lifestyle change may be another explanation for such a _low response rat~. 

Recruitment of potential research participants at these facilities may be affected by the 

lifestyle of many patrons/residents, as well as the setting itself. Scheduled activities filled 

the calendars at both the SAC and the retirement co1UI11unity. Members and residents at 

these facilities are accustomed to the weekly scheduled events such as bingo, sing~alongs, 

and bridge games, just to name a few. Commitment to a 12-week program means they 

have to change their activity routine to accommodate something new that provides 

uncertain outcomes. 
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One of the criteria for participation in the NGPM Program was noninvolvement in 

regular exercise program, and this may have excluded potential participants who lead a 

more active lifestyle and were accustomed to regular physical activities (i.e., those who 

might have had an interest in something like this program). This exclusion criterion may 

have had an ambivalent effect on the recruitment. While intended to control some of the 

residual effects from another exercise program and give a more accurate estimate of the 

effect ofNGPM on study outcomes, it also excluded potential participants who might 

have been highly interested and motivated to participate. 

Freret, Ricci, and Murphy have commented that flyers are a futile recruitment 

strategy for older adults. This was true with the recruitment effort for this study. When 

participants were asked how they learned about the program, announcements made 

during events they attended and brochures placed at the reception de~k. were the two most 

mentioned information sources about the NGPM Program. When asked if they had ever 

seen the recruitment flyer, some mentioned they had never seen the flyers. ~ile the 

flyers were posted in common places such as the bulletin boards at facilities, members of 

the SAC or residents at the retirement community may not pay attention to what is on the 

boards. Unless eye-catching, a flyer may be easily overlooked since the bulletin boards 

contained at least three or four flyers 

Another source of frustration in recruitment came from acquiring research sites. 

Originally, four SACs were contacted for permissions to recruit and conduct the study at 

their facilities. The researcher sent emails to program directors at each of the four SA Cs 

to briefly explain the program and the wish for conducting the study at their facilities~ 

239 



The researcher also expressed the willingness to meet with the director to discuss the 

program in more detail. Only one SAC gave permission to the researcher and later met 

with the researcher for the implementation of the study program. One SAC replied that it 

did not have room for such a long-term program. Another two SACs refused the 

researcher's request. One indicated that it was starting a new program and had trouble 

recruiting participants for it. Another SAC stated that the program would be "too 

destructive" for their members. The director from this particular SAC erroneously 

assumed that one of the exclusion criteria, "older adults who had been involved in a 

regular exercise program in the month prior to the beginning of this study were excluded", 

asked the older adults to stop exercising in order to participate the NGPM program. After 

clarification made to the director, permission was still not granted. One reason that may 

explain this unforeseen rejection might be that the SAC assumed the 12-week NGPM 

program would be somewhat competitive with its own program, since the NGPM 

program was free to participants. Possible competition or perceived competition with 

existing programs. might be a consideration or a factor that researchers need to be aware 

of when seeking collaboration with community resources. 

Program Compliance 

Of the initial 25 older adults who signed the written consents and completed all 

baseline measurements, 6 participants from Site A (33.3% attrition rate) and 3 from Site 

B (42.9% attrition rate) withdrew from the study. Thus the total attrition rate at the end of 

the study was 36%. Attrition is an issue worth noting, although this attrition rate is not 

extremely high when compared to the 43% attrition rate of a TCC group reported by · 
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Song et al. (2002) and the 46% attrition rate of a C-BT intervention study reported by 

Wells-Frderman, Amstein and Caudill (2002). No participants discontinued the 

intervention due to dissatisfaction with the program. The small sample size contributes to 

this relative high attrition rate. When the reasons for dropping out were examined, they 

were similar to those reported in previous studies (Gavin and Myers, 2003; Lan, Lai, & 

Chen, 1998; Smith, Arnstein, Rosa, & Federman, 2002; Song et al); these reasons 

included participant's health problem, family illness and schedule conflicts/other 

commitment. 

Physician's appointments, short-term travel plans, and time conflicts with other 

activities are the three reasons. that participants had to miss classes. This was particularly 

evident with participants at Site B where the program started at the beginning of July; as 

the summer season advanced, travel plans to visit families and family travel plans 

increased. This phenomenon is consistent with the claim made by Freret, Ricci, and 

Murphy (2003) that activities that involve family members may become a top priority for 

older adults. 

Adherence is an important factor influencing long-term gains from C-BT, and 

non-adherence to the intervention regimen is the major cause associated with treatment 

failure (Sinclair & Wallston, 2001 ). The American Geriatrics Society (AGS) (2002) also 

emphasizes the importance of regular physical activities in pain management for older 

adults. Efforts were made throughout the study to enhance participants' adherence to 

program regimen. An overall average of 92.8% adherence rate was maintained with the 

study participants, 91.41 % for TCC and 96.53% for C-BT classes. Copies of Tai Chi for 
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Arthritis DVDs or videotapes were distributed to participants for their home practice. 

Participants who missed TCC sessions were able to learn and practice TCC athome, 

following the video instruction, and they were able to pick up the new moves and practice 

with the group when they crune to class since each session started with reviews of 

previously learned movements. Make-up sessions for C-BTwere provided to participants 

who were not able to meet at the scheduled meeting time. In addition to a~ending the 

group meetings, homework (e.g., practicing C-BT strategies learned during C-BT 

sessions and keeping a pain log) was assigned. At1dio materials for relaxation practice 

were prepared to meet participants' needs; either a CD or an audio tape was provided so 

participants so they could practice relaxation techniques according to the intervention 

regimen. All of the participants stated that they complied with the homework regimen; 

they filled out the daily pain log and practiced the relaxation techniques as prescribed. 

Participants indicated that the daily log did not require much time or energy and was easy 

to complete. The researcher-prepared relaxation material was generally pleasant to the 

participants, but one participant pointed out she did not enjoy the audio material and 

preferred to use her own music tape for the relaxation exercise. 

It is the researcher's observation that some participants did not complete their 

daily logs as required; instead, they came in to the class with an empty form in hand and 

filled the daily logs while waiting for other participants to arrive. This discovery raised 

doubts about the self-report adherence to the homework regimen. A more objective 

method to evaluate and to quantify compliance of homework assignments may be 

necessary. 
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Learning TCC 

Tai Chi from the Arthritis Foundation (TCAF), a Sun-style rec exercise program, 

is characterized by a higher stance during the movement than other styles of rec; this 

makes it better suited to the physical condition of the participants. Since most participants 

had been quite inactive before commencing the exercise program, slight soreness of the 

knee and leg muscles was reported during the first week of exercise. No one reported 

worsened pain or prolonged exercise-related symptoms after the second week. At the end 

of the 12-week program, participants commented that the mind-body connection 

emphasized during the rec practice made the rec enjoyable. 

rec is a dynamic sequence of movements that requires complex whole-body 

coordination and includes inherent challenges posed by single-leg stances (during 

transitional moves), backward/side stepping, and intricate arm and ~ody swaying 

movements, all accompanied by demands for mental concentration and selective attention 

(Lam and Horstman, 2002; Wolf et al, 1997). Li, Fisher, Harmer and Shirai (2003) 

suggest learning TCC can be a challenge for senior beginners in relation to both cognition 

and coordination. The 12-form TCAF is relatively uncomplicated, comparing to other 

styles ofrCC which may contain as many as 108 f?rms. Yet, the study participants still 

faced these two challenges. First, learning the sequence is a cognitive challenge. It was 

observed that participants were usually too occupied with mastering a single form to 

consider learning a sequence of movement and related techniques and principles. Also, 

TCC requires high levels of coo~dination between upper and lower extremities, such as 

exactly where a foot or a hand should be at each moment in a posture. A common 
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comment heard during the TCC sessions was "I got lost in the transition", meaning the 

older adults had to pause and recall the movement that connects one posture to the other. 

This phenomenon of "lost in transition" was more evident with participants at Site B; 

Despite there being no difference in demographic characteristics or outcome measures at 

baseline and the fact that the TCC instructor was able to give more attention to each 

participant due to the smaller group size at Site B, the pace for the TCC session was 

slower at Site B (residential facility) than Site A (SAC). Whether this is a phenomenon 

that should be considered in planning for future NGPM Program implementation is a 

question that needs to be explored further. 

Participants 

A nonprobability sampling method was used to recruit participants; thus, no 

attempt was made to include equal numbers of male and female participants. That the 

majority of participants were female (75%) was no surprise. Previous studies on TCC and 

C-BT have also shown the same trend in gender makeup of the sample. It is known that 

gender difference plays a role in the individual experience of pain (The Gallup 

Organization, 2000; Yates et al., 1998). The predominance of female participants 

included in this and previous studies may warrant attention to the study effects. Whether 

or not gender differences affect the effectiveness of!CC or C-BT on pain and pain-

related variables is not clear. 

An underlying concept of C-BT is that social and biological factors contribute to 

the personal experience of pain and personal adaptation to new skills (Keefe, Gil, & Rose, 

1966). Since the convenience sampling method for this study yielded only one non-
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Caucasian participant, the lack of culture/ethnic diversity in participants makes it difficult: 

to apply the study results to non-Caucasians. The roles that culture and ethnicity play in, 

pain self-management have been overlooked; previous studies on C-BT or TCC have not 

presented this information. Thus, the effects of the NGPM Program should be further 

explored with participants of different cultures and ethnicities. 

Furthermore, this convenience sample may not have represented many older 

adults with CNP, since the mode of recruitment could have created a selection bias. Those 

nonparticipating older adults may have more limited resources and, thus, have even 

greater needs for learning self-management strategies for their chronic pain problems. 

Future studies are needed that include older adults from a greater segment of the 

community than senior centers and residential settings. 

Pain Management Strategies Used by Participants 

Participants had used various pain management strategies, consistent with the 

generally-held belief that the effectiveness of methods varies individually. Rest was the 

strategy used most often by participants, followed ,by exercise. Distraction, relaxation, 

application of heat and use of heated pool or tub were among those strategies used by 

more than half of participants. "Bracing or splinting of affected area" and "talking with 

individuals who understand" was least used by the participants. These findings are , 

similar to those reported by Davis, Cortez, and Rµbin (199~tAll participants reported 

using at least three strategies for their pain management. The multistrategy pain 

management approach used by participants is similar to the reports of others (BlomqviSt .· 

& Edberg, 2002; Davis & White, 2001; Lansbury, 2000; and Yates et al., 1998~ that older 
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adults tend to use a combination of methods to manage their chronic pain problems. · 

While Lansbury suggested medications, physiotherapy and exercise were among 

unpopular strategies, participants of this study demonstrated otherwise; the majority of 

participants used medications (prescription and/or over-the counter) and exercise as pain 

management strategies. Davis and White suggested that older adults used cognitive

behavioral approaches less frequently than those younger for modulating pain; on the 

other hand, 75% of this sample claimed they used distraction and relaxation to manage 

their pain and rated these strategies to be at least somewhat helpful. One explanation of 

this unequal finding is the lack of knowledge of what cognitive-behavioral _approaches 

are. During the C-BT section? participants acknowledged that some of the C-BT 

strategies discussed during the C-BT sessions (e.g., relaxation techniques, activity pacing, 

and distraction) were already used for their pain management, but they did not make the 

connection that these strategies represented C-BT approaches. 

Change Slopes 

Findings were presented for the first resea~ch question, "What is the individual's 

observed rate of change ( change slope) from initiation of the NGPM Program to three 

months following its completion on selected variables (i.e., chronic pain experience, pain 

self-efficacy, overall quality of life, and perceived pain intensity)?" These findings 

indicate that individual variability exists among the change slopes of participants . 

following the NGPM Program. This finding is consistent with that of Li, Harmer, 

McAuley et al. (200~) that the benefits of an intervention exist within the context of 

substantial individual variability. For some participants, the level of the intervention 
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effects increased over the course of six months (from initiation of the 12- week program 

to 3 months follow-up). Others experienced fluctuations. Overall, there was a positive 

effect of the NGPM Program on all outcome variables; yet, this effect was significantly 

stronger for some. This result is understandable. Though older adults may present as 

homogeneous in terms of their demographic attributes, they are actually more 

heterogeneous. Personal characteristics that are not accounted forin this study (e.g., 

motivation and personality) may also play roles in individual's responses ·and outcomes. 

Personal tempo of adaptation to and learning of new skills is another issue. It was 

observed that participants at Site B had a slower pace in learning the TCC than 

participants at Site A. Thus, strategies to accommodate individual characteristics and 

needs while delivering a group intervention such as the NGPM Program should be sought 

out. 

In addition, individual variability in program effects raises questions about the 

relationship between initial status and total improvement potential. Theoretically, the 

lower the initial status, the greater the improvement potential would be. While this was 

true for some participants, other participants demonstrated otherwise. Further research is 

needed to identify specific characteristics that may ~e important for tailoring 

interventions. 

Participant self-reported measures are often considered the gold standard for 

obtaining data about subjective phenomenon such as quality of life and pain intensity. 

While the exclusive reliance on participant self-report may be appropriate for th0se 

outcomes measured in this study; some potential issues need to be considered. The 
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reliability, validity, and variance of the tests used are important in determining change 

scores (Waltz, Strickland, & Lenz, 2005). The intervention effect may be masked by 

ceiling or floor effects of the instruments which influence normality of the data obtained. 

The instruments selected for this study performed well. All demonstrated adequate 

reliability with this sample. 

Predictors of Change Slopes 

Research Question 2, "Which of the 10 selected variables (i.e., age, years with 

chronic pain, average pain intensity, self-reported quality of life, comorbidity, and the 

five outcome variables as measured at baseline) predict the change slopes for all 

participants?", was addressed with stepwise-backward deletion regression analyses to 

determine predictors of participants' change slopes. No predictor was identified for the 

change slope of physical health or chronic pain self-efficacy. A one-predictor model 

resulted for the change slope of mental health (b1_MHS); higher chronic pain self

efficacy was associated with higher b1_MHS. Fewer years o~ experiencing pain aqd 

poorer chronic pain experience at baseline were associated with a greater change slope of 

chronic pain intensity. Three predictors emerged to negatively influence the change slope 

of chronic pain experience; these were CPE at baseline, burden of comorbi~ity and years 

experiencing pain. Findings from the regression analyses suggest that: ( a) individuals 

who have greater chronic pain self-efficacy at baseline are more likely to show 

improvements in mental health following the Program and (b) individuals who have 

experienced pain for a shorter time and have a less positive experience of living with 

persistent pain at baseline are more likely to have greater improvement in pain intensity 
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following the Program, and (c) individuals who have experienced pain for a shorter time, 

have a less positive experience of living with persistent pain CPE at baseline, and have 

greater burden of comorbidity at baseline are more likely to have a greater improvement 

in experience of living with persistent pain following the Program. These findings further 

imply that individuals who have greater chronic pain self-efficacy, fewer years in chronic 

pain, poorer chronic pain experience, and greater burden of comorbidity may benefit 

more from the NGPM Program. Also, the findings that poor characteristics or outcome 

measures at baseline are associated with greater change slopes are consistent with the 

theoretical assumption that the lower the initial status, the greater the improvement 

potential. 

A recognized issue related to the use of regression analysis is sample size. In 

order to obtain a reliable equation, this must be given substantial consideration. Stevens 

( as cited in Merter and Vannatta, 2002) suggested a ratio of 1 predictor variable to 15 

participants as necessary for obtaining a reliable regression equation. With the small 

sample size of this study, the risk of a Type II error increases meaning that no effect is 

assumed when there really is one. 

The predictions that were found are consistent with the literature generally, even 

though there are no previous studies that have used a combined approach ofTCC and 

CB-T for older adults. In the current study, age is not a predictor for the outcomes of the 

NGPM Program. Similar age-related findings were described by Kutner et al. (1997). The 

results from Kutner's logistic regression analyses indicated that age was not related to the 

outcomes of a 15-week TCC program; these outcomes included (a) noticeable effect on 
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life, (b) sense of confidence, ( c) activity of daily life, ( d) no~al physical activities, and 

( e) perceived benefits from participating. 

Li, Harmer, McAuley et al. suggested a negative relationship between self

efficacy at baseline and level of improvement in physical functioning after a 6-month 

TCC program. However, this study found no significant relationship found between self

efficacy at baseline and level of improvement in physical health. On the other hand, the 

researcher found an association between higher chronic pain self-efficacy at baseline and 

greater change slope of mental health. This finding is corroborated by the research of 

Wells-Federman et al. indicating that a higher level of self-efficacy is associated with 

improved depressive symptoms. This is also consistent with self-efficacy theory that 

suggests that the individual's confidence in performing activities is an important element 

of success (Bandura, as cited in Lorig et al., 1989). This finding may indicate that this 

confidence improved as a result of the program. 

Interestingly, regressio~ analyses revealed that program compliance was not a 

significant predictor for any of the study outcomes. This finding is different from that of 

Taggart (2002) and of Parker et al. (1 _988). Taggart indicated that the number ofTCC 

classes attended contributes to improvements in study outcomes. Park~r et al. also found 

that participants who demonstrated high adherence to the C-BT program also showed 

greater improvement in their coping ability and their pain intensity. In addition, the 

current finding is also contrasted to the theoretical assumption that program adherence is 

an important factor influencing the outcome of C-BT (Sinclair & Wallston). Althou~ it is 

possible that the discrepancy in findings might be a result of differences in intervention 
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approaches and of how compliance was viewed, it might also reflect differences in the 

study sample. These incongruent findings urge further examination of relationships 

between personal characteristics and level of improvement in study outcomes. 

Effect of the NGPM Program 

Results from both MANOVA and MACOVA support the general hypothesis that 

the NGPM program is an effective pain management modality for older adults with CNP, 

helping them to improve their experience of living with chronic pain, pain self-efficacy, 

and overall quality of life and reduce their pain intensity, with or without controlling 

covariates. A further look at the intervention effect on each individual outcome and at 

different time points showed the effects differed. The effects of the NGPM program on 

each individual outcome are discussed at the following paragraphs. 

Quality of life. Two components of quality of life - physical health and mental 

health - were evaluated, and it was of interest to learn that intervention effects on these 

two components differed. First, a significant effect was found on physical health, but .not 

on mental health when the outcomes were evaluated across the three time points. When 

comparing just the differences between baseline and immediate post intervention, the 

res11:lts revealed that a significant improvement was found on mental health but not on 

physical health. Several studies that have been conducted to evaluate the benefits of TCC, 

and those of C-BT have been presented in Chapter 2. Only four studies to date, three on 

TCC (Fisher, Li, & Shirai, 2003; Husted et al., 1999; Kutner et al, 1997.) and two on C

BT (Ersek et al., 2003; Redondo et al., 2004), have examined the relationship between an 

intervention and health-related quality of life measured by the SF-36. The find~ngs 0 f this 
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study are similar to those of Fisher, Li, & Shirai, and Husted et al., while they differ from 

those of Kutner et al and of Ersek et al. 

Taking a different approach, evaluations of the plots of changes in mean values of 

these two components (Figure 20 and 21) show physical health increases steadily over · 

time while mental health fluctuates. The mean plot of mental health (Figure 20) shows 

that mental health increased when the program was in progress and then deteriorated after 

the completion of the program. This finding is noteworthy. Although it was reasonable 

that the beneficial effect of the NGPM Program decreased as time went by, the 

trajectories of mental and physical health going in opposite directions were notexpected. 

One possible explanation for this phenomenon is the socialization aspect of the program. 

It is well known that belonging to any therapeutic group for a certain period time may 

improve the patient's condition. During the 12 weeks of the program, participants metfor 

three hours each week and shared individual experiences with fellow participants. 

Participants became familiar with each other and developed a sense of camaraderie. The 

contribution of this socialization on the increase in mental health from baseline to 

immediate program completion should not be underestimated. 

History may be another alternative explanation for the variability of study effects 

found in this study. Events that are not related to the study, · but occurred during the time 

of the study, could influence the responses of participants to the Program. While this may . . 

be legitimate for studies with participants serving as their own control, several 

observations suggest that the effect of history is especially evident with some participants 

who had big life events occur during the course of study. For example, a substantial 
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negative change slope (-16.95) of mental health was observed for one Participant (#11), a 

65 year-old female. She reported having a colonoscopy done two weeks after the 

completion of the Program and then hospitalization for a surgical repair .of a ruptured 

colon. Another example was Participant #3, a 68 years-old widow. Her mental component 

score increased 20 points from baseline to immediate program completion. During the C

BT section, she expressed that she missed her deceased husband andworried about her 

son who stayed at a group home in Oregon because of his disability. Her son came to stay 

with her for two months at the 8th week of the program. The fact that her son came to live 

with her might have contributed to the dramatic improvement of her mental health. 

Chronic pain intensity. Findings from this study suggest that the NGPM Program 

reduced chromic pain intensity. Examining the mean plot on Figure 22 shows a linear 

trend of the chronic pain intensity with a decrease from baseline to 3-:month follow up. 

Significant reduction in pain intensity is also observed from baseline to immediate 

program completion. The results suggest that the NGPM Program is effective in pain 

reduction for older adults with CNP. While there is. no study on TCC evaluati~g the 

maintenance effect, there are three studies that investigate the maintenance effects of C

BT on pain reduction. Interestingly, the maintenance effects of C-BTwere observed at 4-

~onth follow up (Cook, 1998) and at 12-month follow-up (Parker et al., .1988), but not at . 

3-month follow-up (Ersek et al., 2003). Cook found that treatment effects were 

maintained at a 4-month follow-up, despite an overall increase in reported pain. Parker et 

al. found that the benefits of C-BT on self-efficacy for their participants were maintained 

at the 12-month follow-up. Ersek et al. found that participants showed dete~~ration i*. 
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the outcomes of physical functioning, pain intensity, pain-related activity interference, 

and depressive symptomatology at a 3-month follow up,' with no differences evident 

between the control group and the C-BT. It is noteworthy thatParker et al. provided their 

participants with an extensive (12-month) support group program that focused on the 

application of C-BT principles and. was designed to maintain treatment gains. During the 

12 months following this C-BT program, the support group sessions were scheduled in 

conjunction with the participants' routine clinic visits, at a frequency no greater than once· 

a month and no less than once every 3 months. Despite the relapse prevention that was 

part of the C-BT content in the NGPM Program, these somewhat conflicting findings call 

for the need of "booster sessions" that may be delivered via group meetings or follow-up 

phone calls to individual participants and provide follow-up reinforcement of the C-BT 

strategies. 

Chronic pain experience. Participants reported increases in the chronic pain 

experience across the three time points. The mean plot of the chronic pain experience 

(Figure 23) shows that the trend for chronic pain experience is in the desirable direction 

(i.e., that the experience of living with persistent pain improved). The_ mean plot also 

illustrates considerable improvement from baselineto immediate program completion 
. ' 

and smaller improvement from immediate program completion to 3-month follow_up. 

This finding is comparable with the result that participants only show marginally 

significant improvement in chronic pain experience when comparing the baseline t~ 

program completion. The marginally significant effect of NGPM program on 
> . _. 

• • • · ·1· d interpretation participant's chronic pain experience may warrant further mvest1ga ion an · · 
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Chronic pain self-efficacy. Although there is an overall improvement in chronic 

pain self-efficacy across the three time points, the fluctuation in change is noteworthy. A 

similar program effect as that found with mental health is also observed with chronic pain 

self-efficacy. Participants show initial improvement from· baseline to i~ediate program 

completion, but decline afterward. Li, Harmer, McAuley et al. reported an increase in 

self-efficacy as a result of a 6-month TCC program. Although this study also found that 

that the 12-week NGPM Program led to improvement of the participant's self-efficacy, 

whether this can be maintained needs to be further examined. 

Findings from these analyses generally support that the NGPM Program 

incorporating TCC and C-BT is effective in .improving quality oflife, chronic pain 

experience, and chronic pain self-efficacy and reducing chronic pain intensity. Multiple 

approaches were used to evaluate the effect of the NGPM program on study outcomes. 

Where there was significant effect on the overall outcome, the effect of the NGPM 

program on individual outcome variables differed. The detection of differential 

intervention effects calls for consideration of the dose-response dimension (i.e. frequency, 

intensity and duration) of the NGPM program in promoting different certain aspects of 

quality of life, chronic pain intensity, chronic pain experience, and chronic pain self

efficacy. 

Effect Size of the NGPM Program 

Small to moderate effect sizes were found on program outcomes when effect sizes 

were examined at immediate program completion; they ranged from .17 (physical health) 

to .49 (mental heath). These effect sizes were much smaller than those previously 
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reported by Fisher, Li and Shirai (2003), ranging from .5 (bodily pain) to .92 (social 

functioning). Given the relatively brief intervention of the 12-week NGPM·Program 

compared with the 6-month intervention of Fisher et al., one might expect the smaller 

effect sizes of the NGPM Program. In addition, the current study found that the physical

related outcome (i.e., physical component of quality oflife and chronic pain intensity) 

benefited most from the NGPM Program when it was assessed atthe 3-month follow-up. 

Larger effect sizes were found with psychological-related outcomes when evaluating the 

immediate post-NGPM effect. These findings contrast with those of Fisher et al. who 

suggested physical health benefited more from the TCC program than did mental health. 

One explanation to this incongruence may be the fact that this NGPM Program not only 

provided the TCC exercise but also the C-BT, where participants learned the TCC 

exercise and meanwhile gained "peer support" and, probably, some ,feelings of 

accomplishment during the C-BT sessions. 

Clinical Significance of the NGPM Program 

Participants' feedback on the NGPM program was collected to assess 

participants' experiences with the program. Individual variability was also noted on 

participants' expectations of the program. The majority of participants came to the 

program with realistic expectations, for example "an improve~ent in health and general 

overall feeling", "expect to learn new ways to cope with pain", "get help in managing 

chronic pain", and "get help in managing pain without taking more pain pills". Also, 

skeptics were also noted among participants; two participants said they had vague 

h' . · 1 
expectations or did not know what to expect when entered the program. T: is 18 ~onna · 
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with the age group and is consistent with the claim ofFreret et al (2003) that older adults 

may enter studies because of curiosity. Then again, two participants indicated they 

participated in the program hoping their pain would be cured. While "curing the chronic 

pain" may not be a realistic expectation for the program, it may be a common ''wish" 

among older adults who have lived with chronic pain for years. Yet, as Caudill (2002) 

told the readers of her book, Managing Pain Before It Manages You, that a pain 

management program "does not offer any miracle cures .. .it does not promise to make 

your life exactly the way it was before you had the pain ... " (p.3). Accordingly, the design 

of the NGPM Program was based on the concept of C-BT that individual's program 

participation would help them learn management techniques that would assist them to 

cope and, therefore, minimize their pain. Clinicians who work with older adults with 

chronic pain in such a program should pay attention to this unrealist~c expect_ations so 

that they can be addressed and realistic objectives can be set. 

When asked if the program met participants' expectations, only the two 

participants who expected to have a cure on their pain stated that their expectations were 

not completely met. One of these two participant stated "[the program] not to the extent 

[ of my expectation], but almost so when I concentrated on the management techniques 

presented." One commented that "I feel that I am better for taking the class." Another 

participant commented about participating in the program: "I was hoping for an 

improvement in health and general overall feeling and that's exactly what happened." In 

addition, the majority of the participants reported the content of the NGPM Program was 

rich and appropriate; they enjoyed the program and thought the program had ,helped them 
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with their chronic pain. This was well reflected by the overall 92.8% attendance rate. 

More than half of the participants expressed that they would like to join similar courses 

again, because it helped them to manage their pain. These findings from participants' 

feedback on the NGPM program suggest a valued aspect of the NGPM Program and 

provide some validation on the statistical findings. 

Viewing the participants' views in relation to the statistical measurement of 

quality of life was of interest. Statistically, the study findings indicated that the NGPM 

Program improved the quality of life as measured by the physical and mental component 

scores of SF-36. When the change scores based on odds for participants to have a change 

score of2.0 or greater on the physical and mental health components of the SF-36 were 

examined, the results showed that participating in the NGPM Program provides a 37.5% 

probability of improving the overall quality of life as the immediate benefit. During the 

period between program termination and three months, participants still experienced an . 

18.5% probability of enhancing their quality of life. These changes can be viewed with 

the context that a 50% chance of improvement was possible for the total 6-month period. 

a participant to show improvement in both physical and mental component scores from 

baseline to 3 months follow-up. These findings suggest that a program sue~ as the NGPM 

Program proposed by the researcher can have a clinically meaningful impact on 

participant's quality of life. 

Conclusions 

Older adults are a growing segment of the population in all countries. ~espite the 

effort being made by these individuals to manage their CNP, the vast majority of this · 
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group is not satisfied with the outcome of their pain management. The creation ofnovel 

approaches to manage chronic pain and enhance the quality of life of older. adults seems 

imperative. 

The NGPM Program was implemented with an older population to examine its 

effect on older adults' health outcomes. The results presented support for the a priori 

hypotheses regarding its positive effects on the personal quality of life (physical health 

and mental health), chronic pain intensity, chronic pain experience, and chronic pain self

efficacy However, individual variability should be taken into account. This study has laid 

the groundwork for a pain management intervention that incorporates both TCC and 

selected CB strategies. This study also revealed limitations in the design that were not 

foreseen, allowing the researcher to make the necessary modifications. For example, the 

difficulty in recruitment and retention resulted in a small sample size that further hind~rs 

the statistical power to detect possible predictors of the change slopes and possible 

differences in the outcome over the three time periods. The sample recruited was 

ethnically homogeneous, pointing to need for varied recruitment strategies. A future 

program might place greaten emphasis on individual involvement between sessions in 

order to enhance their personal involvement and learning. 

Findings of this investigation support the following conclusions: 

I. The individuals' differing responses to the NGPM Program provide .valuable 

information for the clinician that should be helpful in guiding treat~ent 

approaches to pain management. 
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2. Individuals who have greater chronic pain self-efficacy at baseline are more 

likely to show improvements in mental health following the Program. 

3. Individuals who have experienced pain for a shorter time and have a less 

positive experience of living with persistent pain at baseline are more likely to 

have greater improvement in pain intensity following the Program. 

4. Individuals who have experienced pain for a shorter time, have a less positive 

experience of living with persistent pain CPE at baseline, and have greater 

burden of comorbidity at baseline are more likely to have a greater 

improvement in the experience of living with persistent pain following the 

Program. 

5. The participation of older adults with chronic musculoskeletal pain in the 

NGPM Program improved their experience of living with chronic pain, pain 

self-efficacy, and overall quality of life and reduced their perceived pain 

intensity immediately following the Program and at 3 months following the 

program. 

6. Participation in the NGPM Program improves .the participants' outcomes after 

controlling covariates measured at baseline such as chronic pain self-efficacy, 

chronic pain experience, years in experiencing pain, and burden of 

comorbidity. 

Implications 

A number of implications for nursing practice were derived from the study 

conclusions: 
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1. The recruitment experience contributes to the body of knowledge on the 

approach and practicalities of recruiting the older adults. 

2. A comprehensive approach, such as the NGPM program, appears to be an 

effective pain management for older adults with chronic nonmalignant pain. 

3. Improvements in overall quality oflife, chronic pain intensity, chronic pain 

experience and chronic pain self-efficacy are possible even for people who 

have experienced pain for many years. 

4. Older adults may need a more flexible schedule for the intervention protocol.. 

5. Opportunity for repeated supervised C-BT practice should be offered as part 

of the program. 

6. More self-directed activities between program sessions might be fostered to 

enhance individual involvement and learning. 

7. Booster sessions or follow-up phone calls may be particular useful for the 

elderly to maintain the benefits of intervention. 

8. Self-management intervention for chronic pain should be offered to older 

adults with chronic pain as soon as possible. 

9. When working with older persons, it is important to consider important 

psychosocial issues that can affect the lifestyle of the older patient. 

Recommendations for Future Study 

Recommendations for future research concerning the use of NGPM Program for 

pain management in older adults are generated from this study: 
J 
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1. Given the assortment of physical impairment and limitations that may be 

experienced by older adults, efforts should be made throughoutthe entire 

program to increase adherences and decrease attrition. 

2. Expanded studies should include larger samples of men and women and 

ethnically heterogeneous groups. 

3. Future studies should include randomized control designs which compare the 

NGPM program to a group receiving the standard of care; for example, 

considerations might include C-BT only, People with Arthritis can Exercise 

(PACE) program, or other strength and flexibility training exercises. 

4. Further studies should control for the socialization effect by having a self

study control group of participants who do not meet on a regular basis and 

who learn TCC by watching a video and C-BT with a provided booklet. 

5. A longitudinal research design will help to evaluate oflong-term effects ofth,e 

NGPM Program. 

6. Research is needed to identify specific demographic and clinical 

characteristics that may be important for tailoring intervention. 

7. Objective physical health measures (e.g., functional tests) should be included 

as outcome measures to minimize the possible errors that may occur with self-

reported measures. 

8. Future studies should quantify the level of skills acquired from the NGPM 

Program to determine whether the benefits are derived merely from 

participation or require acquisition of a certain skill level. 
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9. A closer examination of baseline characteristics is needed to determine their 

potential association with subsequent intervention responses. 
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Do you have Chronic Pain? 

Attend an information session on Friday March 11 at 10:00 a.m. 

Program will meet Tuesdays and Fridays from March 22 to June 10. 

Class time: 9:30 to 10:30 and Tai Chi from · 10:30 to 11 :30. The program is Free 

Asphodel Yang, a doctoral student at Texas Woman's University and a R.N. will 

conduct a study evaluating the effectives of a ·12-week p~in management program for 

adults age 65 and older who experience non-cancer caused chronic pain. 

The Program consists of 12 weeks of tai chi exercise and 9 group sessions of cognitive

behavioral training. 
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Have Chronic Pain? 
Participants are being sought for a 12-week 

pain management program 

• Are you 65 years or older?
• Do you have any joint or muscle pain,

e.g., low back pain, arthritis pain, or
fibromyalgia?

• Have you had the pain for more than 3
months?

• Are you interested in a free pain manage-
ment program?

I am currently seeking participants for my 
research study on the eff �ts of a 12-week 
pain management program.that offers 
training on pain management strategies 
and tai chi exercise. 

H you are interested, please join me for au 
intr�ductory session on 

Friday, March 11 at 10:00 AM 
at Lewisville Se,nior Activity Center 

Asphodel Yang 
817-723-1325
email:cyang@mail.twu.edu
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• 
Potential Risks 

Participations in the study 

involve six potential risks: (a) 

· fatigue, (b) physical over

exertion, (c) falling, (d) emo

tional distress, (e) loss of confi

dentiality, and (f) loss of time. 

Measures will be taken to pre

vent these from occurring or to 
deal with them if they.do occur. 

Benefits 

Benefits of the study will in
clude (a) a free 12-week TCC 
exercise program, (b) the knowl

edge gained about managing 

pain, (c) a free relaxation tape or 

CD, (d) possible benefits re

lated to pain reduction and im
provement of quality of life, and 

(e) a.total of$ 3qWal-Mart gift 
card at completion of the study. 

The major purpose of this 

study is to determine whether 

older adults with chronic muscu

loskeletal pain who participate in 

the NGPM Program improve 

their experience of living with 

chronic pain, individual's beliefs 

on managing pain, and overall 

quality of life and reduce their 

perceived pain intensity. 

The proposed pain man
agement program will include 

12 weeks of tai chi exercise and 

9 group sessions of cognitive
behavioral training. Participants 

for the study will be able to join 
a 12-~eek group tai chi exercise 

led by a qualified tai chi instruc

tor free of charge and gain per

sonal knowledge on pain man
agement strategies. 

-
Nurse-Guided 
Pain Management 
(NGPM) Program 
for Older Adults 
with Chronic Pain 

I 
·.. D[C:,\l}l, 

·~J_'. •. or t'h!N ,,,r.'.*: CON T RO !. 
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Specific Aims 

The specific aims will be to 

determine if the nurse-guided 

pain management (NGPM) 

program (a) reduces the av

erage level of pain perceived 

by the individual, (b) im

proves individµal's beliefs on 
Jnanaging pain, (c) improves 

the experience of living with 
chronic pain, and (d) im

proves the overall quality of 

life. 

The NGPM Program 

The NGPM Program, is a 12-
week program that consists of 
two components: 

• 12 weeks of Tai Chi exercise 

with two sessions per week 

• 9 one-hour weekly sessions 

of cognitive-behavioral train

ing (C-BT) 

On joining the study, all partici

pants will meet together for the Tai 

Chi exercise and will be assigned 

to groups of no more than ten for 

the C-BT sessions. 

Tai Chi Exercise 

The Tai Chi exercise will be led by 

an experienced Tai Chi instructor. 

Each session will last for 1 hour, 

including a 10-minute warm up, 

25-30 minutes of instruction and 

practice, and 5 minutes of cool

down exercise. Five-minute 

breaks between practice sessions 

will also be included to allow par

ticipants to rest and interact so
cially. · Participants will imitate mo

tions and postures of the instruc
tor at the same speed during the 
exercise sessions. 

Cognitive-Behavioral Training 

The 9~session C-BT training pro
gram will be led by the re
searcher. At the end of each 

session, homework will be 

given. After Session 1, each 

session will begin with a review 

of previous content and assign

ments; this will allow time for 

discussion of any questions 

that may have arisen as a con

sequence of reading the hand

outs from the previous session 

and reflecting on the material. 

Time Commitment 

The time commitment will 

be about 47 hours over a pe
riod of 12 weeks, plus one hour 

atthe 24th week; thus, The 

maximum total time commit
ment will be about 48 hours • 
This includes time for data col
lection, tai chi exercise, training 
for pain management strate

gies, and completion of pro
gram related homework assign
ments. 
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TEXAS WOMAN'S UNIVERSITY 
CONSENT TO PARTICIPATE IN RESEARCH 

Title: An Intervention to Promote Quality of Life in Older Adults Experiencing Chronic · 
Nonmalignant Pain 

Investigator: Asphodel Yang, MSN, RN, Doctoral Student, College ofNursing, Texas 
Woman's University. . 

Phone: (817) 723-1325 

Advisor: Gail Davis, Ed.D, RN, Professor, College ofNursing, Texas Woman's 
University. Phone: (940) 8~8-2409 

Purpose of the Study 

The major purpose of this study is to .determine whether older adults with chronic joint 
and muscle pain who participate in a nurse-guided pain management program improve . 
their experience of living with chronic pain, confidence in managing pain, and overal~ 
quality of life and reduce their pain intensity. Testing before and after the program will be 
done to determine how successful it is. 

Description of the Study Procedure 

The following criteria should be met in order to participate in the study: (a) age 65 years 
or older, (b) have chronic pain of bone or muscle origin that has lasted longer than 3 
months and is not related to a malignant condition, and ( c) read and speak English. You 
will not be eligible to participate if you (a) have been involved in a regular.exercise 
program in the month prior to participation in the study, (b) have pain related to a 
malignant disease, ( c) have any physical or mental health condition that would prevent . 
you from participating in the program, or ( d) have had a bone fracture in the last 6 · 
months. Your participation in the study will initially involve the completion of 6 paper
and-pencil surveys related to your health and well-being, your pain management and your 
chronic pain experience, along with a general infonnation fonn. These tests will take 
approximately an hour to complete. 

Actual program participation will then involve 12 weeks. During that time, there will be a 
twice-weekly tai chi exercise class and 9 group sessions to help you learn ways of 
managing pain. The content of the sessions will include information about pain and 
approaches to managing it such as goal setting, activity pacing~ cogni~ive restruc~g, and 
nutritional guidance. At the end of each session, homework will be given. Each session 
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following Session 1 will begin with a review of previous content and assignments. This 
will allow time for discussion of any questions that may have arisen from reading and 
thinking about the content of the handouts from the previous session. Throughout the 12 
weeks, the time required for the homework will be about 9-12 hours. 

Two testing periods of approximately 1 hour each will be held following the completion of 
the program. The first will be offered one week after the program ends (Week 13) and the 
second will be offered 3 months later (Week 24). Each testing session will involve 
completion of five surveys related to your health _and well-being, your,confidence in 
managing pain, and your chronic pain experience as well as one program evaluation fonn 
that asks for your input about future planning of the pain management program. 

The total time for participation in the project, then, is approximately 48 hours over a 
period of 24 weeks. This includes: 

1. Three (3) hours for testing ( data collection): one hour prior to program 
participation, one hour immediately following the last session (Week 13) and : 
one hour 3 months after the program (Week 24). 

2. Twenty-four (24) hours for the tai chi exercise program that will meet two times 
a week for 12 weeks. Nine (9) hours for the pain management .sessions that will 
meet one hour a week for 9 weeks. The pain management sessions will be 
scheduled to meet immediate before or after the TCC exercise. The pain: 
management sessions will start meeting one week after.the TCC program starts. 

4. About 9 to 12 hours for individual completion ofhomework assignments 
related to the program content, involving practicing relaxation techniques and 
keeping a daily log. 

Potential Risks 

Participations in the study involve six potential risks: (a) fatigue, (b) physical over
exertion, ( c) falling, ( d) emotional discomfort, ( e) loss of confidentiality, 3:11d (f) lo~s of 
time. Measures will be taken to prevent these from occurring· or to deal with the~_if ~hey 
do occur. Potential risks to the participants of the study and measures used to mimmize 
the risk will be addressed. 

1. Loss of confidentiality: An identification number, rather ~han your name, will 
be used on all of the survey-related materials and these will be separ~ted from 
this consent fonn. Adhesive labels will be provided for your convemence to be 
placed on your homework materials. Please do no include yo~r name ~r the 
name of anyone else in the notes that you keep. If you do accidentally m,sert a 
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name, the researcher will blacken it so that it will not be readable. Amaster·list 
that includes your name and identification number, and phone number will be 
kept for the purpose of making any needed arrangement until the third data 
collection (Week 24) is completed. This list will be kept in a separate folder 
from the survey material. The master list and other potentially identifiable data 
(i.e., actual tests with identification numbers) will be stored in a locked filing · 
cabinet in the researcher's office at home. Only members of the research team 
will view these forms. The master list and other potentially identifiable data 
will be destroyed by shredding when the study is completed. The data stored on 
the computer, with no names, will be stored indefinitely. Participants' names 
will not be used in any report or publication of the study. Confidentiality will , 
be protected to the extent that is allowed by law. 

2. Physical over-exertion: Although the Tai Chi exercise is considered as a low 
impact exercise, you are encouraged to consult your physician before starting 
the exercise. In addition, two 5-minute breaks between practice sessions will 
also be included to allow participants to rest and interact socially. You should 
let the researcher or the Tai Chi instructor know if any movement seems too 
strenuous, and you should stop if you feel you are over-extending your physical 
abilities. Also, if the researcher or the instructor thinks that you need to stop 
the exercise, they will let you know. You should work within your own 
comfort zone at all times. 

3. Falling: Prior to the Tai Chi sessions, the researcher will review possible fall 
risks such as dizziness, unsteadiness, or mobility problems with you. If any of 
these are present, you can practice the Tai Chi by sitting on a .chair. You 
should let the researcher or the Tai Chi instructor know if any dizziness or 
unsteadiness occurs during the exercise, and you should stop if you feel 
uncomfortable about the risk of falling. Also, if the researcher or the Tai Chi 
instructor thinks that you are at risk of falling, they will let you know and may 
ask you to use a chair. You should always work within your own comfort 
zone. 

4. Fatigue: If you should become tired during the testing or program sessions, 
you will be able to take a break at any time. You should.ten the researcher or 
the Tai Chi instructor if you become ·· tired and need to stop or.take a break. 

5. Emotional Discomfort: You may experience emotional distress from thinkin~ 
about your pain and pain-related experience within al~ parts of!he s~dy (e.g., 
testing, classes, and discussion). However, sharing your chrome pa~n 
experience is voluntary. Should you feel any discomfort about _shanng the 
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experience, you could stop at anytime. If you desire, the name and phone 
number of a counseling center will be given to you. 

6. Loss of time: The maximum total time commitment is approximately 48 hours 
over a 24-week period. Make-up sessions will be available if you need to miss -
any of the pain management .sessions. Also, the participation in this study is 
entirely voluntary and you may withdraw from the studyat any time. 

The researcher will try to prevent any problem that could happen because of this 
research. You should let the researchers know at once if there is a problem and they will ·. 
help you. However, TWU does not provide medical services or financial assistance for 
injuries that might happen because you are talcing part in this research. 

Participation and Benefits 

Your participation in this study is completely voluntary, and you may withdraw from the 
study at any time without penalty. Please feel free to ask any questions you may have at 
any time during the testing and the program sessions. Participants of this study will be 
able to join a 12-week group Tai Chi exercise led by an experienced Tai Chi instructor 
free of charge and gain personal knowledge of pain management strategies. The 
knowledge gained from the pain management training sessions should benefit you and 
there may be possible benefits related to pain reduction and improvement of quality of 
life. Direct benefits will include a relaxation tape, which will .be provided to you for your 
own practice. Participants will receive a 20-dollar Wal-Mart gift card at the completion ,of 
the 12-week program and a IO-dollar Wal-Mart gift card at the return ,for the foHow-up 
testing at 3 months after program completion. fu addition, a summary of the studyresults . 
is available if you indicate that you would like to receive a copy. 

Questions Regarding the Study 

If you have any questions about the study, you may ask the researcher whose name and 
phone number are at the top of this form. If you have questions about your rights as a 
participant in this research or the way this study has been conducted, you may contact the 
Texas Woman's University Office of Research and Sponsored Programs at 940-898-3375 
or by e-mail at JRB@twu.edu. You will be given a copy of this signed and dated consent 
form to keep. 
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Signature of Participant Date 

So that you may be contacted, if needed, about the session arrangements please provide a 
phone number at which you may be contacted. 

Phone: -------------
If you would like to receive a summary of the results ofthis study, please provide an 
address to which this summary should be sent: 
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December 22, 2004 

Asphodel Yang 
1 1 08 Sabine Court 
Colleyville, TX 76034 

Dear Ms. Yang: 

l..ewisv111e Sr. Activities Center 
19:0-A South Valley~ 

L.a.visville, 1X 70CXJ7 
972-219-00:0 

troilirg. P.O. Box 299(02 
L.a.visville, lX 7fJJ29 

~ephens@cif)\'.)flewisville.am 

I am in receipt of your request to recruit potential participants and conduct your research .study, 
entitled "An Intervention to Promote Quality of Life in. Older Adults Experiencing Chronic 
Nonmalignant Pain". 1 have reviewed your proposaJ abstract, outlines for the proposed program and 
other related material. Pennission is granted for you to rccmit participants and conduct the study at 
Lewisville Senior Activity Center. I will be happy to provide any assistance that I can. 

Sincerely, 

Melinda Stephens 
City of Lcwisvirtc 
Center Supervisor 
Senior Activities Center 
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R Lake Forest 

. 
G~_)oc.·l Samaritan 

~ Village 
ln Christ's Lf11,'e , E~it:ryOne Is Someotw, 

April 21, 2005 

Asphodel Yang 
1108 Sabine Court 
Colleyville, TX 76034 

Dear Ms. Yang: 

3901 Montedto Drive 
Denten, TX 7621 O 

940.891-0856 phone 
940-891 •0765 lax 

I am in receipt of your request to recruit potential participants and conduct your 
research study, entitled II An Intervention to Promote Quality of Life in Older 
Adults Experiencing Chronic Nonmalignant Pain''. I have reviewed your proposa 
abstract, outlines for the proposed program and other related material. 
Permission is granted for you to recruit participants and conduct the study at 
Lake Forest Good Samaritan Village. An activity room will be available for your 
program. I will be happy to provide any assistance that I can. 

Sincerely, 

e~~ zcV~ . /f4/, 
Elouise Larson, RN ) 
Home Health Care Services _,,. 
Lake Forest Good Samaritan Village 
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Short Portable Mental Status Questionnaire 

Yrs of Education: 0 Grade School O High School O Beyond High School 

Instructions: Ask questions 1 to 10 on this list and record all answers. (Ask Question 4a 
only if the subject does not have a telephone.) Record the total number of errors based on 
the answers to the 10 questions. 

+ - Questions Instructions 
1. What is the date today? Correct only when the month, date, and 

year are all correct. 

2. What day of the week is it? Correct only when the day is correct. 

3. What is the name of this place? Correct if any of the description of the 
location is give. 
"My home," the correct city/town or 
the correct name of the 
hospital/institution is acceptable. 

4. What is your telephone number? Correct when the number can be 
verified or the subject can repeat the 
same number at a later time in the 
interview. 

4a. What is your street address? Ask only if the subject does not have a 
telephone. 

5. How old are you? Correct when the stated age 
corresponds to the date of birth 

6. When were you born? Correct only when the month, date, and 
year are correct. 

7. Who is the president of the United Requires only the correct last name. 

States now? 

8. What was president just before Requires only the corre~t last name. 

him? 

296 



+ - Questions Instructions 
9. What was your mother's maiden Needs no verification; it only requires a 
name? female first name plus a last name other 

than the subject's. 

10. Subtract 3 from 20 and keep Any error in the series - or an 
subtracting 3 from each new unwillingness to attempt the series - is 
number, all the way down. scored as incorrect. 

Total Number of Errors ----
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General Information Form 

1. Age: __ __,years 

2. Gender: _Male __ Female 

3. How long have you experienced pain? ___ Years __ months 

4. Do you know what cause your pain? __ No __ yes, please describe. 

5. For the past 6 months, have you ever seen your primary care provider because of the 
pain you have? 

___ No ___ Yes. If yes, how many times? ______ _ 

6. Please circle the number on the drawings below at the area where you feel pain. 
You can circle more than one place. 

7. Circle the number of the word group below which best describe your pain. 

I. Brief, Momentary, Transient 

2. Rhythmic, Periodic, Intermittent 

3. Continuous, Steady, Constant 
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Use the scale below to answer. Select the appropriate number from Oto 10 for questions 
8, 9 and 10. Put the number which best describe your pain 

0 1 2 3 4 5 6 7 8 9 10 

I I I I I I I I I I I 
No Mild Moderate Distressing Horrible Unbearable 
Pain Pain 

8. The intensity of your pain right now: 

9. The average intensity of your pain for the past two weeks: 

10. The worst pain you ever felt: ___ _ 

11. On a scale of O ( as bad as it can be) to 10 ( as good as it can be), how do you rate 
your quality of life? Please mark on the scale below that best describes your 
answer. 

0 1 2 3 4 5 6 7 8 9 

12. Are you currently taking any medication for your pain? __ Yes 

If yes, what is it or are they? 

no ---

Name of Drug/ Dose Frequency 
Need a prescription 

to purchase this drug? 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 
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13. Have any medications been prescribed for your pain that you are not taking? If so, 
what are they? Could you tell me why? 

Name of Drug Reason for not taking the prescribed medication 
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Pain Management Inventory 

Following is a list of some ways of managing pain. For each of the methods you are 
currently using, please circle the number which describes how helpful it is for you. In 
addition to this list, please add anything else which you find to be helpful and also rate 
how helpful it is. 

Rating Scale: 0 = Not used 
1 = Used, but not helpful 
2 = Somewhat Helpful 
3 = Very Helpful 
4 = Extremely Helpful 

a, .••· -N1~~i~i.i1~~:tSJ;i~i it11Pt~~~~6etfi~y·••·•.a ·iphysiC1@:' 

b, Over-the-counter medicine not prescribed by a physician. 

d, Relaxation methods 

e, Avo1ditigf·ij~m~i'11ftjg~s, 
f, Application of heat 

g, ApplicaJi9t1 of co lcl:: 
h, Exercise 

1, Massage\t ··· 

J, Heated pool, tub or shower 

k, Rest 

I, Bracing or splinting of affected area 

m, Talkingwithindivigtialpersons who understand 

n, Also helpful to me is: 

o, Also helpfulto 111e;ri~: 
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Self-Administered Comorbidity Questionnaire · 

Do you have the Do you receive Does it limit your 
problem? treatment for it? activities? 

PROBLEM 
No Yes➔ No Yes➔ No Yes➔ 
(0) (1) (0) (1) (0) (1) 

Heart disease N y N y N y 

High blood pressure N y N y N y 

Lung disease N y N y N y 

Diabetes N y N y N y 

Ulcer or stomach 
N y N y N y 

disease 

Kidney disease N y N y N y 

Liver disease N y N y N y 

Anemia or other blood 
N y 

disease 
N y N y 

Cancer N y N y N y 

Depression N y N y N y 

Osteoarthritis, 
N y N y N y 

degenerative arthritis 

Back pain N y N y N y 

Rheumatoid arthritis N y N y N y 

Other medical problems (please write in) 

N y N y N y 

N y N y N y 

y N y N y 
N 
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Your Health and Well-Being 

This survey asks for your views about your health. This information will help keep track 
of how you feel and how well you are able to do your usual activities. Thank you for 
completing this survey! 

For each of the following questions, please mark an [8J in the one box that best describes 
your answer. 

I. In general, would you say your health is: 

Excellent Very good Good Fair Poor 

2. Comgared to one year ago, how would you rate your health in general now? 

Much better Somewhat About the Somewhat Much worse 

now than one better now same as one worse now now than one 

year ago than one year year ago than one year year ago 

ago ago 

T T T T T 
□ I 02 03 04 Os 
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3. The following questions are about activities you might do during a typical day. Does 
your health now limit you in these activities? If so, how much? 

Yes, Yes, No, not 
limited limited limited 

a lot a little at all 

T T T 

a Vigorous activities, such as running, lifting 
heavy objects, participating in strenuous 
sports .................................................. 01 .............. 02 ............... 03 

b Moderate activities, such as moving a table, 
pushing a vacuum cleaner, bowling, or. 
playing golf ............................................ 01 .............. 02 ............... D3 

c Lifting or carrying groceries ......................... Ol. ............. 02 ............... 03 

d Climbing several flights of stairs ................... 01 .............. D2 ............... 03 

e Climbing one flight of stairs ........................ 01 .............. 02 ............... D3 

f Bending, kneeling, or stooping ..................... Ol ...... -........ 02 ..................... 03 

g Wal king =m=-=-o-=...:re::......;t=h=an=-=-=-a-=m=il=-=-e ........................... 01 .............. 02 •·· • • •· · • · · ··· · · · · · · · 03 

h Walking several hundred yards ..................... 01. .............. 02 ............... D3 

1. Walk·n h d d d 01 02 .................... □3 
1 gone un re yar s........................ .. .. · · .. · · .. · .... 

J
. B th· d · If 01 02 .................... 0 3 

a mg or ressmg yourse ..................... • • • · · · · · · .. · · · · · · · 
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4. During the past 4 weeks, how much of the time have you had any of the following 
problems with your work or other regular daily activities as a result of your physical 
health? 

All of Most of Some A little None of 
the time the time of the of the the time 

time time 

a Cut down on the amount of time you spent 
on work or other activities ......................... Ol ...... D2 ...... 03 ....... 04 ...... D5 

b Accomplished less than you would like ......... 01 ...... 02 ..... 03 ....... D4 ..... 05 

c Were limited in the kind of work or other 
activities ............. =···························□ 1 ..... 02 ...... 03 ....... D4 ..... 05 

d Had difficulty performing the work or other 
activities (for example, it took extra effort) ..... 01 ...... 02 ...... 03 ...... D4 ..... 05 

5. During the past 4 weeks, how much of the time have you had any of the followi~g 
problems with your work or other regular daily activities as a result of any emotional 
problems (such as feeling depressed or anxious)? 

All of Most of Some of A little None of 
the time the time the time of the the time 

time 

a Cut down on the a~o~~t oftime you spent 
2 3 

...... 0 4 ....... 05 
on work or other act1v1t1es ........................ 01. ...... 0 ...... 0 

b Accomplished less than you would like ........ 01. ...... 02 ...... □3 ...... □4 ....... □5 

c Did work or other activities less carefully D □4 05 
th 1 01 02...... 3...... .. ..... an usua ... ... ... . .. .................. .............. ······· 
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6. During the past 4 weeks, to what extent has your physical health or emotional 
problems interfered with your normal social activities with family, friends, 
neighbors, or groups? 

Not at all Slightly 

T 
02 

Moderately 

T 
03 

Quite a bit 

T 
04 

7. How much bodily pain have you had during the past 4 weeks? 

None Very mild 

T 
D2 

Mild 

T 
03 

Moderate Severe 

T 
Os 

Extremely 

T 
Os 

Very Severe 

T 
06 

8. During the past 4 weeks, how much did pain interfere with your normal work 
(including both work outside the home and housework)? 

Not at all A little bit Moderately 
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9. These questions are about how you feel and how things have been with you during 
the past 4 weeks. For each question, please give the one answer that comes closest to 
the way you have been feeling. How much of the time during the past 4 weeks ... 

All of Most of Some A little None of 
the time the time of the of the the time 

time time 

a Did you feel full oflife? ........................ 01. ...... 02 ...... □3 ....... 04 ....... □5 

b Have you been very nervous? ................. 01. ...... 02 ...... 03 ....... D4 ....... 05 
c Have you felt so down in the dumps 

that nothing could cheer you up? ............... 01 ....... 02 ...... D3 ....... 04 ....... D5 

d Have you felt calm and peaceful? ............ 01 ....... 02 ...... 03 ....... D4 ....... D5 

e Did you have a lot of energy? .................. 01 ....... 02 ...... D3 ....... D4 ....... OS 

f Have you felt downhearted and 
depressed? ........................................ Ol ....... 02 ...... 03 ....... D4 ....... 05 

g Did you feel worn out? ........................ 01. ...... 02 ....... 03 ....... D4 ....... D5 

h Have you been happy? ........................ 01 ....... 02 ...... 03 ....... 04. ·· .... 05. 

i Did you feel tired? .............................. 01. ...... 02 ...... □3 ....... 04 ....... □s 

10. During the past 4 weeks, how much of the time has your physic~l ~~alth . or 
emotional problems interfered with your social activities (like vts1tmg fnends, 

relatives, etc.)? 

All of the Most of the Some of the A little of the None of the 

time time time time time 

T T T ~ T 

□I 02 03 04 Os 

311 



11. How TRUE or FALSE is each of the following statements for you? 

Definitely Mostly Don't Mostly Definitely 
true true know false false 

a I seem to get sick a little easier 
than other people ......................... 01 .......... 02 ......... 03 ........ D4 ...... 05 

b I am as healthy as anybody I know ... Ol. ......... 02 ......... 03 ........ 04 ...... D5 

c I expect my health to get worse ....... Ol. ......... 02 ......... 03 ........ 04 ...... D5 

d My health is excellent .................. Ol. ......... 02 ......... 03 ........ 04 ...... D5 

THANK YOU FOR COMPLETING THESE QUESTIONS! 
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Chronic Pain Experience Instrument 

Directions: Please read each statement carefully before responding. Mark a straight line 
across the given line at the point which indicate how much you agree or 
disagree with the statement based on how you feel right now. Your mark 
can be put at any place on the line. Just choose the point which best 
represent how much you agree or disagree. 

Look at the example below before you start. 

EXAMPLE: 

Reading a good book is something I enjoy. 

Agree Disagree 

1. I frequently get angry when I am experiencing pain. 

Agree 

2. I feel like a failure 

Agree 

3. I feel tense most of the time 

Agree 

Disagree 

Disagree 

Disagree 

4. I am often irritated by little things because of the pain. 

Agree 

5. My pain negatively affects my attitude towards life. 

Agree 

I 
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6. My pain often prevents me from doing things I enjoy. 

Agree Disagree 

7. I often wonder ''why me?" 

Agree Disagree 

8. My pain is a constant struggle. 

Agree Disagree 

9. My pain interferes with how well I perform most activities. 

Agree Disagree 

10. I am generally afraid that the pain is going to get worse. 

Agree Disagree 

11. I feel frustrated about my ability to carry out my responsibilities. 

Agree Disagree 

12. I frequently cry, or feel like crying, when my pain is at its worst. 

Agree Disagree 

13. I get tired very easily. 

Agree Disagree 
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Geriatric Pain Measure 

Please answer each question. Answer Score 

Do you or would you have pain with vigorous activities 
1. such as running, lifting heavy objects or participating in Yes NO 

strenuous sports? 

Do you or would you have pain with moderate 
2. activities such as moving a heavy table, pushing a Yes NO 

vacuum cleaner, bowling, or playing golf? 

3. 
Do you or would you have pain with lifting or carrying Yes NO 
groceries? 

4. 
Do you or would you have pain climbing more than Yes NO 
one flight of staris? 

5. 
Do you or would you have pain climbing only a few Yes NO 
steps? 

6. 
Do you or would you have pain walking more than one Yes NO 
block? 

7. 
Do you or would you have pain walking one block or Yes NO 
less? 

8. 
Do you or would you have pain with bathing or Yes NO 
dressing 

9. 
Have you cut down the amount of time you spend on Yes NO 
work or other activities because of pain? 

10. 
Have you been accomplished less than you would like Yes NO 
to because of pain? 

11. 
Have you limited the kind of work or other activities Yes NO 
you do because of pain? 

12. 
Does the work or activities you do require extra effort Yes NO 
because of pain 

13. f . ? Do you have trouble sleeping because o pam. Yes NO 

317 



Please answer each question. 

14. 
Does pain prevent you from attending religious 
activities? 

15. 
Does pain prevent you from enjoying any other social 
or recreational activities (other than religious services) 

16. 
Does or would pain prevent you from traveling or using 
standard transportation? 

17. Does pain make you feel fatigued or tired? 

18. 
Do you have to rely on family members or friends for 
help because of pain? 

On a scale of 0 to 10, with 0 meaning no pain, and 10 
19. meaning the worst pain you can imagine, how severe is 

your pain today? 

0 1 2 3 4 5 6 7 8 9 10 

On a scale of O to 10, with O meaning no pain, and 10 
20. meaning the worst pain you can imagine, how severe 

has you pain been on average? 

0 1 2 3 4 5 6 7 8 9 10 

21. Do you have pain that never completely goes away? 

22. Do you have pain every day? 

23. Do you have pain several times a week? 

Over the last seven days, has pain caused you tp feel 
24. d sa or depressed? 

Answer 

Yes NO 

Yes NO 

Yes NO 

Yes NO 

Yes NO 

(0-10) 

(0-10) 

Yes 

Yes 

Yes 

Yes 

NO 

NO 

NO 

NO 

Score 

SCORING: Given one point for each yes response and add the numerical responses. 

TOT AL SOCORE (0-42): __ Adjusted Score (Total Score X 2.38) (0-100): 
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Self-Efficacy Pain Scale 

1. How certain are you that you 
can decrease your pain quite a I I I bit? 1 2 3 4 5 6 7 8 9 10 

very very 
uncertain certain 

2. How certain are you that you 
can continue most of your I 
daily activities? 1 2 3 4 5 6 7 8 9 10 

very very 
uncertain certain 

3. How certain are you that you 

I I I can keep your pain from I 
interfering with your sleep? 1 2 3 4 5 6 7 8 9 10 

very very 

uncertain certain 

4. How certain are you that you 
can make a small-to moderate 
reduction in your pain by 1 2 3 4 5 6 7 8 9 10 
using methods other than very very 
taking extra medication? uncertain certain 

5. How certain are you that you 

I can make a large reduction in 
your pain by using methods 1 2 3 4 5 6 7 8 9 10 
other than taking extra very very 

medication? uncertain certain 

6. How certain are you that you 
I can walk 100 feet on flat 

ground in 20 seconds? 1 2 3 4 5 6 7 8 9 10 

very 
very 

uncertain 
certain 
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7. How certain are you that you 
can walk 10 steps downstairs I I in 7 seconds? 1 2 3 4 5 6 7 8 9 10 

very very 
uncertain certain 

8. How certain are you that you 
can get out of an armless I I chair quickly, without using 1 2 3 4 5 6 7 8 9 10 
your hands for support very very 

uncertain certain 

9. How certain are you that you 
can button and unbutton 3 I 
medium-size buttons in a row 1 2 3 4 5 6 7 8 9 10 
in 12 seconds? very very 

uncertain certain 

10. How certain are you that you 

I can cut 2 bite-size pieces of 
meat with a knife and fork in 1 2 3 4 5 6 7 8 9 10 
8 seconds? very very 

uncertain certain 

11. How certain are you that you 

I can tum an outdoor faucet all 
the way on and all the way 1 2 3 4 5 6 7 8 9 10 
off? very very 

uncertain certain 

12. How certain are you that you 
can scratch your upper back 
with both your right and left 1 2 3 4 5 6 7 8 9 10 
hands? very very 

uncertain certain 

13. How certain are you that you 
can get in and out of the 

9 10 passenger side of a car 1 2 3 4 5 6 7 8 

without assistance from very 
very 

another person and without uncertain 
certain 

physical aids? 

321 



14. How certain are you that you 
can put on a long-sleeve 
front-opening shirt or blouse 1 2 3 4 5 6 7 8 9 10 
(without buttoning) in 8 very very 
seconds? uncertain certain 

15. How certain are you that you 
can control your fatigue? I I 

1 2 3 4 5 6 7 8 9 10 
very very 

uncertain certain 

16. How certain are you that you 
can regulate your activity so I as to be active without 1 2 3 4 5 6 7 8 9 10 
aggravating your pain? very very 

uncertain certain 

1 7. How certain are you that you 
can do something to help 
yourself feel better if you are 1 2 3 4 5 6 7 8 9 10 
feeling blue? very very 

uncertain certain 

18. As compared with other 

I people with pain like yours, 
how certain are you that you 1 2 3 4 5 6 7 8 9 10 
can manage pain during your very very 
daily activities uncertain certain 

19. How certain are you that you 
can manage your pam 
symptoms so that you can do 1 2 3 4 5 6 7 8 9 10 
the things you enjoy doing? very very 

uncertain certain 

20. How certain are you that you 
I I can deal with the frustration 

of pain 1 2 3 4 5 6 7 8 9 10 

very 
very 

uncertain 
certain 
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From: Katz, Jeffrey Neil, M.D. 
Date: 11/30/04 18:00:23 
To: "Asphodel" <asphodel@sbcglobal.net> 
Subject: RE: Permission to use the SCQ 

You have permission to use the SCQ. Thanks for asking and good luck on your research. 

Best, Jeff Katz. 

Jeffrey N. Katz, MD, MS 
Associate Professor of Medicine and Orthopaedic Surgery 
Chief, Section of Clinical Sciences 
Divsion of Rheumatology, Immunology and Allergy 
Brigham and Women's Hospital 
75 Francis Street 
Boston, MA 02115 
Ph 617-732-5356 Fax 617-732-5505 jnkatz@partners.org 
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BA 
0UALITYMETRIC 
I III I. ■ fl • •. t • a 

MEDICAL 
OUTCOMES 
TRUST 

LICENSE AGREEMENT 
License Number: F1·071504-19461 

This ~cense Agreement_ is entered into, by, and between QualityMetric Incorporated {the 11Ucensor''), 640 George 
Washington Highway, Lincoln, RI 02865 and Asphodel Yang (the "Licensee") 1108 Sabine Court Colleyville TX 
76034. f f I 

Licensor owns or has the exclusive commercial rights to the suivey(s) named below. The Licensor is engaged in 
the business of licensing the rights to use the survey{s), Including suivey Items and responses, scoring algorithms, 
and normative data (the "Intellectual Propertyj to organizations wishing to use the Intellectual Property either in 
conjunction with projects or studies or as part of a product or service offering. 

Upon payment of the fees described in the sections below captioned "License Fee" and "Payment Term", this 
agreement will authorize Licensee to reproduce the survey(s) in the languages indicated below, perform data 
collection, perform data entry, use the scoring algorithm and normative data published in the manuals, in 
connection with the study indicated below. Licensor understands Licensee may publish the results for the study 
indicated below. 

Licensee is the only licensed user under this License Agreement, of the suivey(s) indicated below (the "Licensed 
Survey(s)'1 In the language(s) Indicated below. licensee may administer up to 150 survey administrations from 
March 01, 2005 through March 01, 2006 using any language combination of the survey{s) listed below. 

• SF-36® and/or SF-36v2™ Health Surveys - Standard Recall 

English (United States) 

This license cannot be assigned or transferred, nor can It be used by the Licensee to obtain data to be used in 
studies other than "An Intervention to Promote Quality of Life in Older Adults Experiencing Chronic Nonmalignant 
Pain". 

This agreement, Including the attachment(s), contains the entire understanding of the parties with respect to the 
subject matter contained herein, and supersedes all prior written or oral communications. This agreement may not 
be modified or amended except by an Instrument In writing signed by both parties. 

rfiicfimiili&reo&lalilllllilull' 
Licensee agrees to reproduce the appropriate copyright and trademark symbols on all written or displayed versions 
of the Licensed Survey(s) and/or the results attributed to the Licensed Survey(s), as Indicated in the footer of the 
licensed surveys distributed by QualityMetric Incorporated. 

1n~ ~ !f>1"""',.~;~tiic""'~'V '1'-'"5.~1 ;q.__,,DW'LIJJM-.U!4U(iw,Qttl.~AAi1.WJ 
Licensee shall maintain accurate records containing information sufficient to verify the completeness and accuracy 
of the number of survey administrations completed each year. Licensor shall have the right, on reasona~I~ advance 
notice to the Licensee, during usual business hours, to examine such records for the sole purpose of ~erifymg the 
completeness and accuracy of the number of suivey administrations completed each ~ear, such exammatio~ Is to 
be conducted by employees of the Licensor or other representatives selected by the Licensor and re~sonab Y 
acceptable to the Licensee In the event that such examination shall disclose the survey administration exceeds 

th
e 

maximum number of surv~y administrations allowed to the Licensee, the Licensee shall I mmedlately pay th~ 
Licensor an amount equal to such understated amount and Licensee shall reimburse Licensor for its costs a 
expenses incurred In conducting, or having conducted, such examination. 

January 21, 2005 Customer Initials:__::.~.:...&.--
Date Signed: I ... , I - or Page 1 of3 
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MEDICAL 
OUTCOMES 
TRUST 

LICENSE AGREEMENT 
license Number: F1·071504·19461 

The Intellectual Property and any and all copyrights or rights under the trade secret laws of any jurisdiction shall be 
and remain at all times the property of the Licensor. The Licensee shall have no rights, title, or interest in the · 
Intellectual Property except as expressly provided in this Agreement. 

The Licensee acknowledge.s that the Intellectual Property is a valued asset of the Licensor, that the Intellectual 
Property is of great commercial value to the Licensor, and that the value of the Intellectual Property would be 
significantly impaired by the unauthorized distribution or use of the Intellectual Property. The Licensee shall protect 
the Intellectual Property from unauthorized use by its employees, agents and customers and shall limit the use to 
the permission granted to Licensee by this Agreement. 

Plslilmii~0QJ'.tW1,id.n, . 
The Licensee understands and acknowledges that a complex and sophisticated product such as the Intellectual 
Property is inherently subject to undiscovered defects. The Licensor cannot and does not represent or warrant to 
the Licensee that the Intellectual Property Is free from such defects, that operation of the Intellectual Property will 
be uninterrupted or error•free, or that its results will be effective or suitable with respect to any particular · 
application. Furthermore, the Licensor does not represent or warrant that the Intellectual Property is capable of 
industrial realization or commercial exploitation, the risks of which are being assumed solely by the Licensee. THE 
INTELLECTUAL PROPERTY IS LICENSED AS-IS, AND THE LICENSOR DISCLAIMS ANY REPRESENTATIONS OR 
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY REPRESENTATIONS OR 
WARRANTIES AS TO MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, RESPECTING ANY OF THE 
INTELLECTUAL PROPERTY OR ANY OTHER MATTER RELATED TO THIS AGREEMENT, 

terfui;~Jid,;rtitirdn~ttobWr.</;1_:,,;;1; ;:r'.::•>r:::i ... ···•••·::.u:;:i 

This License Agreement shall be effective from March 01, 2005, the date the Licensee will start reproducing the 
Licensed Survey. This License Agreement shall terminate on March 01, 2006, the date the Licensee will score the 
last Licensed Survey. 

Licensor may terminate this Agreement in the event of a material breach of its terms by Licensee or any of its 
agents by written notice delivered at least fifteen (15) days prior to the effective date of the termination. 

This License ("the License") is royalty free. This License is limited to the number of survey admlnistrations in the 

languages indicated on the first page of this License. 

S®ri'.60I8iniJaJi;::j\;,;);i·•···•,•<.•••··:UIU:;f;;;Li:; f;:;i/;;ftf 
Licensee is required to have purchased or purchase the manuals indicated below for the Licensed Survey(s) 

indicated on the first page of this License. 

• How to Score Version 2 of SF-36@ Health Survey 

In addition to the rights described above, licensee may access Licensor's Online Scoring Service for an additional 

fee. 

January 21. 2005 
. . 1 -z I - oS-

customer Initials: 4 ,,,-- Date Signed. 
Page 2 of 3 
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MEDICAL 
OUTCOMES 

TRUST 

LICENSE AGREEMENT 
License Number: Fl-071504-19461 

EXECUTED, as of the date set forth in the paragraph captioned Terms and Terminationt by the duly authorized 
representatives as set forth below. By Executing this License Agreement, the undersigned Licensee represents that 
it is an organization that will only use the Licensed Survey(s) in the languages indicated on the first page and 
according to the terms of this license to obtain data for un-funded scholarly research. 

Asphodel Yang 
1108 Sabine Court 
Colleyville, TX 76034 

Signature: 
Name: 
Title: 
Date: 

t?rfM> 4'✓l ¼w. .. } 
~ --· 

\ .. JI- Q s- -·-·•········ ···· 

January 21, 2005 I . . I. ,.q1J 
Customer n1t1a s. ···+·····~o'.-·----
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Date: Wed, 28 Apr 2004 18:17:48 -0700 
From: 
Subject: 

"Ferrell, Bruce" <BFerrell@mednet.ucla.edu> 
Geriatric Pain Measure 

To: "'g_3yang"' <g_3yang@VENUS.TWU.EDU> 

You have my permission to use the instrument for your research purposes with the 
following conditions: 

1. You may not publish the instrument without my separate prior written approval. 
2. You must summarize the results of the findings using the instrument and share 

those findings with me so that we may add to the knowledge of the performance 
of the instrument in your setting and for your specific purpose. 

Bruce A. Ferrell, MD 
Associate Professor 
Department of Medicine / Division of Geriatrics 
UCLA David Geffen School of Medicine 
10945 Le Conte A venue, Suite 2339 
Los Angeles, CA 90095-1687 
Phone: 310 825-8253 
FAX: 310 794-2199 
E-mail: bferrell@mednet.ucla.edu 
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u 
EXAS WOMAN'S UNIVERSITY 

DEHTDH OAllAS HOUSTON 

College of Nursing 
P.O. B1-1x -1 25498, Denton. TX 76204-5l198 
940-898-2t.01 FAX 9,10-898-2437 

Pioneering Nursing's Future: 
An Adventure in Excellence 

Asphodel Yang, RN. MSN 
Doctoral Student 
College of Nursing 
Texas Woman's University 
Denton, TX 76204 

Dear Asphodel: 

February I, 2005 

I' m pleased that you're planning to measure the older adult's experience of living with 
persistent pain as part of your dissertation study. Certainly, you have my permission to 
use the Chronic Pain F.:xperience lnslrume/11 for this purpose, I would appreciate having 
the reliability information associated with its use with your sample group. 

Best wishes, 

Gail C. Davis, RN, EdD 
Professor 

Think SUCCESS.Think TWU 
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