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The purpose of this secondary analysis was to test a multivariate model of 

disability separately in women with two different conditions, multiple sclerosis (MS) and 

fibromyalgia syndrome (FMS), and to compare respective models across groups. Guided 

by the Disablement Process Model, this study examined the influences of functional 

limitations, depressive symptoms, economic adequacy, and social support on disability 

by use of two-group structural equation modeling (SEM).  

Nonprobability samples of women with MS (N = 118) and women with FMS (N 

= 197) were recruited for separate health promotion intervention studies. Baseline data 

collection occurred between 1997 and 1998 for women with MS enrolled in the Wellness 

Intervention and between 2004 and 2006 for women with FMS enrolled in the Lifestyle 

Counts Intervention. Participants in both samples were largely married, well-educated, 
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middle-age, and Caucasian. Descriptive statistics, bivariate correlations, and SEM were 

conducted with the Statistical Package for the Social Sciences 15.0 and Amos 7.0 

software programs. 

Mean scores of the major study variables indicated poorer physical and mental 

health for the sample of women with FMS compared to that with MS. Controlling for 

age, duration of illness, and education, greater functional limitations predicted greater SF-

disability and Role Physical (RP)-disability in both groups. The influence of Functional 

Limitations on both SF-disability and RP-disability was greater for women with FMS 

than MS.  

The effect of Depressive Symptoms on SF-disability was equivalent across 

groups. Feeling depressed significantly impacted RP-disability, although these effects 

were not equal across groups. Depressive Symptoms played a larger role than did 

Functional Limitations in explaining SF- and RP-disability in women with MS.  

Social Support affected Depressive Symptoms equally for both groups. For 

women with MS, compared to women with FMS, Economic Adequacy had greater 

detrimental effects on Depressive Symptoms and both measures of disability. 

Social Support and Depressive Symptoms mediated the effect of Functional 

Limitations on disability. Adjustment to life with a chronic illness depends on, at the very 

least, individual physical, social, and psychological capacities. Practitioners should be 

sensitive to depressive symptoms and availability of social support in women with MS or 

FMS. 
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CHAPTER 1 

INTRODUCTION 

In 1997, 53 million Americans were limited in functioning due to chronic health 

conditions or impairments (Fujiura, 2001). Medical advances have improved survival 

after traumatic injury and increased years of life for those with chronic illnesses. Annual 

U.S. economic costs associated with disabling conditions have been estimated at $300 

billion, attributed in large part to medical resource use, reduced or lost productivity, and 

premature death (Brandt & Pope, 1997). While rates of disability are higher among older 

adults due to higher rates of chronic diseases, most disability occurs during the working 

years, contributing to the financial expenditures related to disability (McNeil &Binette, 

1999). Moreover, the number of older adults in the U.S. and many other industrialized 

countries is expected increase substantially (U.S. Census Bureau, 2004).  The enormous 

impact of disability in working age and older adults testifies to the importance of 

reducing not only the prevalence of disability-associated health conditions but also the 

development of disability in persons already living with chronic health problems. 

Two chronic health conditions, multiple sclerosis (MS) and fibromyalgia 

syndrome (FMS), can lead to substantial disability for those affected (Isaksson, Ahlström, 

& Gunnarsson, 2005; Mease, 2005). Diagnosis of both MS and FMS is typically between 

the ages of 20 and 40, prime years for work and family obligations. Both conditions are 

much more common in women than men. Twice as many women as men are diagnosed 

with MS (Hart, Fonareva, Merluzzi, & Mohr, 2005), and women are seven times more 

likely than men to have FMS (Weir et al., 2006). Approximately 350,000 people in the 
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U.S. have MS whereas the prevalence of FMS is much greater, with an estimated 3.7 

million persons affected (Nihalani, Schwartz, & Chlebowski, 2006; Stuifbergen, Blozis, 

Harrison, & Becker, 2006). Because of the preponderance of these conditions in women, 

and because women in general are more likely to have limitations in physical functioning 

(Jans & Stoddard, 1999), women are much more affected by functional disability related 

to MS and FMS than are men. 

If and when a disease leads to disability depends not only on the specific features 

of the disease, but also on a cadre of nondisease factors. Multiple studies have shown 

associations between disability and health-related factors, such as chronic disease and 

self-rated health (Jette et al., 1997; Kamsma, 2004; Kempen, Verbrugge, Merrill, & 

Ormel, 1998; Patrick, Kinne, Engelberg, & Pearlmen, 2000; van Genderen, van 

Meeteren, Heijnen, van den Berg, & Helders, 2005). Moreover, several studies have 

addressed the effect psychosocial functioning may have on the development of disability 

(Kempen et al., 1999; Penninx, Deeg, van Eijk, Beekman, & Guralnik, 2000; Smits, 

Deeg, & Jonker, 1997; van Gool et al., 2005). However, of the studies that have 

considered the influence of psychological functioning on the disablement process, few 

have been specific to any one disease (Harrison, 2002; van Genderen et al., 2005). A 

better understanding of the relationships that exist between physical and psychological 

factors and disability in MS and FMS may be valuable in developing interventions 

designed to address these problems and prevent persons with these conditions from 

reaching a more disabled state.  
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Purpose of this Study 

The purpose of this study was to examine predictors of disability in women with 

one of two different disabling conditions, MS and FMS. Controlling for common risk 

factors (age, duration of illness, education), the associations among intra-individual 

factors (depressive symptoms and social support), an extra-individual factor (economic 

adequacy) and two stages of the Verbrugge and Jette (1994) Disablement Process Model 

(functional limitations and disability) were compared between women with MS and FMS. 

Baseline data from the Wellness Intervention Program for women with MS (N = 118) and 

the Lifestyle Counts Intervention for women with FMS (N = 195) were used for this 

secondary analysis. Findings from this study may help to further the understanding of the 

influence of psychosocial factors on disability in women with MS and FMS, and more 

importantly may prompt the development of interventions designed to minimize this 

outcome. 

 

Background and Significance 

MS is a progressive autoimmune disease of the central nervous system (CNS) 

characterized by destruction of the myelin sheath that insulates nerve fibers (Rao, Huber, 

& Bornstein, 1992). The resulting interruption of neural transmission produces symptoms 

specific to the region involved, e.g., weakness, incoordination, fatigue, spasticity, 

cognitive dysfunction, visual problems, numbness, pain, sexual dysfunction, and bowel 

and bladder disturbances. Four clinical courses of MS have been identified: relapsing-

remitting, primary progressive, secondary progressive, and progressive-relapsing. 
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Initially, only 10-15% of persons are diagnosed with primary progressive disease 

(Minden, Frankel, Hadden, Srinath, & Perloff, 2004). However, for about 50% of persons 

with relapsing-remitting MS, recurrent relapses eventually lead to the secondary 

progressive form of MS within 10 years and necessitate the use of a walking aid within 

15 years (Weinshenker, 1995). 

Progression of disablement in MS is highly variable, although clinical variables 

predictive of early, but irreversible, functional loss have been identified by a number of 

researchers (Confavreux, Vukusic, & Adeleine, 2003; Kantarci et al., 1998).  Consistent 

with other research findings, Confavreux et al. found in their sample of 1844 patients 

with MS, that age, gender, symptoms and course at onset of disease, extent of recovery 

from first relapse, time to a second neurological episode, and the number of relapses in 

the first 5 years of MS significantly predicted difficulty in ambulation (but without aid). 

However, Confavreux et al. were the first to assess the possible influence of these clinical 

variables on worsening of functional limitations (i.e., walking with unilateral aid or 

wheelchair use). They found that none of these clinical variables were able to predict 

later progression of MS and the development of mild difficulty in walking took place 

mainly during the relapsing-remitting phase of the disease. 

FMS, another chronic health condition, is characterized by otherwise unexplained 

widespread nonarticular musculoskeletal pain and fatigue (Culos-Reed & Brawley, 2000; 

Mease, 2005). The etiology and pathophysiology of FMS are not fully understood, 

although researchers have identified a range of biologic abnormalities, from abnormal 

levels of peripheral and CNS neurotransmitters to dysregulation of the hypothalamic-
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pituitary-adrenal (HPA) axis. Other symptoms of FMS may include non-restorative sleep, 

stiffness, restless legs, mood disturbances, irritable bowel syndrome or interstitial cystitis, 

headache, diminished mental clarity, and memory problems, (Mease, 2005; Williams, 

2003). While not considered to have the autoimmune etiology of MS, it frequently 

coexists with the autoimmune disorders of rheumatoid arthritis, lupus, and Sjögren’s 

syndrome. 

Neither condition is curable, in the usual sense of the word; treatment for both MS 

and FMS is aimed at managing symptoms, and in the case of MS, slowing disease 

progression. Not surprisingly, women having either condition experience a high rate of 

depression. The lifetime prevalence of depression in MS and FMS is approximately 50% 

and 68%, respectively (Epstein et al., 1999; Lynch, Kroencke, & Denney, 2001; Wallin, 

Wilken, Turner, Williams, & Kane, 2006). Psychiatric diagnoses often predate the onset 

of clinical features of FMS, and FMS patients tend to report more general life stress, a 

history of traumatic events in childhood, and higher levels of stress-related illnesses than 

the general population (Hassett, Cone, Patella, & Sigal, 2000). According to Winfield 

(1999), chronic stress and the resultant blunting of the sympathetic nervous system and 

the HPA axis may help explain alterations in pain regulatory mechanisms in persons with 

FMS. Nihalani et al. (2006) suggested that the overlap among the symptomatology of 

FMS, depression, and dysthymia provides support for the hypothesis that common neural 

pathways both mediate and treat psychiatric and FM syndromes. 

In MS, the prevalence of depression may be explained by a number of reasons, 

including (1) the psychosocial effects of MS disability, (2) the direct effects of lesions on 
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brain structures that are involved in regulating mood, (3) the side effects of interferon 

(IFN)-β, used to treat MS, and (4) immune dysfunction (Wallin et al., 2006). In addition 

to the challenges of coping with debilitating symptoms and a capricious disease process, 

individuals with MS must face losses in vocational status, social roles, sense of control, 

and participation abilities.  

Symptoms, such as fatigue, pain, bowel and bladder disturbances, depression, and 

cognitive dysfunction are common to both MS and FMS. Limitations in functioning 

result from these symptoms, as well as from other symptoms related to the individual 

disease process. Although male gender has been associated with more rapid development 

of functional limitations in MS (Confavreux et al., 1998), both of these illnesses affect 

primarily women. The extent of disability that develops for women with either condition 

seems to depend not only on specific symptoms but also on factors unique to the 

individual. Exactly how personal factors combine with disease-related factors to 

influence disability may be similar or dissimilar among women with different illnesses. 

Recent research in middle aged and older adults supports the claim that 

psychosocial factors may influence the course of disability, that is, the impact of acute or 

chronic conditions on people’s abilities to act (Kempen et al., 1998; Patrick et al., 2000; 

Penninx et al., 2000; van Gool et al., 2005; Verbrugge, Reoma, & Gruber-Baldini, 1994). 

Many studies have found the presence of depression in older adults promotes more rapid 

physical decline than would otherwise be expected (Patrick et al., 2000; Penninx et al, 

2000; van Gool et al., 2005). Other research has revealed that having many social 

contacts is protective for maintaining functioning, as is high self-efficacy and sense of 



 7

mastery (Kempen et al., 1999; Verbrugge et al., 1994). Understanding the influence of 

psychosocial factors on disability has important implications for individual well-being 

and functioning. The Disablement Process Model (Verbrugge & Jette, 1994) organizes 

these constructs into a flow diagram, which facilitates a logical study of disability 

outcomes. Because factors other than disease processes and impairments facilitate the 

disablement process, knowledge of the potential contribution of personal capabilities and 

environmental conditions in the prediction of disability could help researchers and 

clinicians identify opportunities for intervention. 

 

Conceptual Framework 

The Disablement Process Model, based on the Nagi (1991) framework of 

disability and expanded by Verbrugge and Jette (1994), was used to guide this study. The 

Disablement Process Model includes factors that may potentially influence the 

development of disability, aside from disease, illness, or injury (see Figure 1 below, the 

theoretical model adapted from their original article). The disablement process is viewed 

as the pathway from disease to the inability of performing certain roles. Proceeding from 

left to right, the main pathway begins with pathology (presence of disease or injury), 

proceeds to impairments (losses of mental, physical, or biochemical function in specific 

body systems), then to functional limitations (restrictions in basic physical and mental 

actions) and finally to disability (difficulty in performing activities of daily life due to a 

health problem). The research model for the present study is illustrated in Figure 2.



Figure 1. Theoretical Model of the Disablement Process Adapted from Verbrugge & Jette (1994) 
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Figure 2. Research Model of the Disablement Process  
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The Main Pathway 

In developing the model of disablement, Verbrugge and Jette (1994) sought not 

only to depict the main pathway from pathology to types of functional outcomes, as had 

been done by Nagi (1991), but also to include social, psychological, behavioral, and 

environmental factors that may influence this trajectory. By extending the model to allow 

for the influence of psychological and social factors on the main pathway, it was assumed 

that disablement does not occur in a vacuum and can be significantly affected by forces 

external to specific biological processes. 

The basic premise of the model is that the sequelae of diseases, injuries, and 

structural abnormalities will manifest as impairments, which are detectable by clinical 

examination, laboratory tests, imaging procedures, and symptoms reports (Verbrugge & 

Jette, 1994). Functional limitations, i.e., restrictions in performing basic physical and 

mental actions, are theorized to mediate the effects of pathology and impairment on 

disability (Lawrence & Jette, 1996). Verbrugge and Jette defined disability as 

“experienced difficulty in doing activities in any domain of life due to a health or 

physical problem” (p. 4). Disability is not inherent in a person, but rather reflects the gap 

between a person’s functional abilities and the demands of his/her environment (Parker & 

Wright, 1997). The relationships along the main pathway are causal, in that a concept to 

the right results from concepts preceding it on the left. The trajectory from pathology to 

disability may be influenced positively or negatively by risk factors, intra-individual 

factors, and extra-individual factors. 
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In addition to the usual left-to-right progression of the disablement process, the 

presence of functional limitations and disability may lead to the development of 

secondary conditions, and the latter can spur further functional limitations and greater 

disability (Verbrugge & Jette, 1994). Disability can also precipitate other outcomes, such 

as hospitalization, institutionalization, and death. It may impact happiness, quality of life, 

and other indicators of well-being. These outcomes are termed ‘dire and global 

outcomes’ and stand to the right of disability in the disablement model.  

The portion of the disablement process model examined in the current study 

involves the relationship between functional limitations and disability. (Neither pathology 

nor impairment is evaluated in the current study, although the presence of pathology is 

assumed, i.e., women in this study have been diagnosed with either MS or FMS.) The 

direct linkage between functional limitations and disability has been established in 

numerous studies. Kempen et al. (1999) found that higher levels of functional limitations 

(composite of motor, vision, hearing, cognitive, and memory limitations) predicted higher 

levels of disability among community-dwelling older persons , even after accounting for 

age, gender, medical morbidity, and the psychological attributes of neuroticism, self-

efficacy, and mastery. Moreover, limitations in just walking, as measured by a walking 

performance test, accounted for 39% of the variance in overall disability in a group of 

207 moderately-disabled community-dwelling older adults (Jette, Assmann, Rooks, 

Harris, & Crawford, 1998). However, the fact that a substantial portion of the variance in 

disability remained unexplained in both of the above studies reinforces the importance of 

identifying other determinants of disability in adults with chronic illness.  
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Because the term disability has multiple meanings in the social science literature, 

it is important to clarify what is, and what is not, disability (Bruce, 2001). The construct 

of disability is distinct from dependency (having someone’s help to do an activity) 

because in the disablement process model, help received is considered a solution to a 

disability problem (Verbrugge & Jette, 1994). In addition, Verbrugge & Jette’s (1994) 

conceptualization of disability differs from that of the World Health Organization’s 

(WHO) International Classification of Functioning, Disability, and Health (ICF) wherein 

the term disability is used to encompass impairments, activity limitations, and 

participation restrictions (De Kleijn-De Vrankrijker, 2003). For the purposes of this 

research and for the sake of consistency with the disablement model, disability here refers 

to difficulty in performing socially defined roles and activities. 

 

Risk Factors 

Risk factors are predisposing factors that existed before the onset of the 

disablement process and are positioned on the left side of the model, signaling the 

predisposing nature of these longstanding behaviors or attributes. The relevant risk 

factors available for analysis in the current study include age, education, and duration of 

illness. (Typically gender is included as a relevant risk factor in disability research, but 

this study involved only women.) In longitudinal research, age has been found to have an 

indirect effect on disability through its effect on functional limitations affecting the lower 

extremities (Lawrence & Jette, 1996; Peek, Ottenbacher, Markides, & Ostir, 2003). 

Progression of disability has been associated with low educational level and is typically 
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included in testing of the disablement process model (Koukouli, Vlachonikolis, & 

Philalithis, 2002; Lawrence & Jette, 1996; Pérès, Verret, Alioum, & Barberger-Gateau, 

2005). Given the commonly observed timeline for need of a walking aid, accounting for 

the impact of illness duration on functional limitations in persons with MS is essential 

(Weinshenker, 1995). 

 

Intra-individual Factors 

According to the disablement process model, psychological attributes, lifestyle, 

and behavioral changes that may influence the progression of disability are considered 

intra-individual factors (Jette, 1999). The intra-individual factors included in the current 

study are the psychological attributes of “depressive symptoms” and “social support.”  

Much theoretical and empirical support exists for the influence of depression on 

the disablement process. Considerable evidence exists in support of the hypothesized 

relationship between depression and disability in the general population of older adults 

(Femia, Zarit, & Johansson, 2001; Kempen, Sullivan, Sonderen, & Ormel, 1999; 

Kempen, et al., 1998; van Gool et al., 2005). Longitudinal studies have found that 

depressed older persons reported greater limitations in physical functioning over time 

than non-depressed persons, and that people with emerging depression may be at an even 

greater risk of onset of disability than people with persistent depression (Bruce, Seeman, 

Merrill, & Blazer, 1994; Penninx et al., 2000). Similar relationships between emotional 

distress and disability outcomes have been found in persons with MS (Gulick, 2001) and 

FMS (Kurtze, Gundersen, & Svebak, 1999).  
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However the body of research discussed above predominantly involved persons 

who had not yet experienced the demands associated with chronic medical illnesses. It 

may also be the case that physical disability is a risk factor for the onset of depression, as 

there is evidence to support this hypothesis as well. Katz and Yelin (2001) found that 

declines in the ability to perform recreational activities and engage in social interactions 

were significant predictors of the onset of depressive symptoms in persons with 

rheumatoid arthritis over a period of 3 years. These results indicate a reciprocal 

relationship may exist between depression and disability in adults with chronic illness.  

Multiple conceptualizations and definitions of social support have appeared in the 

research literature since it became a variable of interest in the mid-1970’s (Hupcey, 

1998). Social support may be broadly defined as “the assistance and protection given to 

others, especially to individuals” (Langford, Bowsher, Maloney, & Lillis, 1997, p. 95). In 

addition to the assistance and protection provided by social support, there is an unstated 

assumption, or expectation, of reciprocity (Cohen & Syme, 1985). Social support may 

provide emotional, instrumental, informational and/or appraisal assistance to the 

recipient, although reciprocity must be present for the support to continue (Langford et 

al., 1997).  

Improved psychological status and better physical functioning are, in part, 

attributed to adequate levels of social support (Koukouli et al., 2002). Among persons 

with MS, perceived social support mediated the effects of emotional distress on ADL 

functioning such that certain types of social support enhanced the performance of 

everyday activities (Gulick, 2001). For people with FMS, satisfactory levels of social 
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support were associated with less depression and fewer mood disturbances, improved 

self-efficacy, and overall a lesser impact of FMS on the extent of disability (Franks,  

Cronan, & Oliver, 2004). 

 

Extra-individual Factors 

 Factors external to the individual, such as the physical and social environment and 

health and social service interventions, are considered to be extra-individual factors 

(Jette, 1999). The extra-individual factor included in the current study is that of 

“economic adequacy.” Some researchers testing the disablement process model have 

treated socio-economic status as a risk factor, rather than an extra-individual factor 

(Femia, et al., 2001). While an argument can be made for an alternate classification of 

this variable, because a historical account of economic background was not available for 

either of these two samples, economic adequacy will be considered an extra-individual 

factor in this study.   

 Economic adequacy refers to the perception of the adequacy of one’s current 

financial resources and differs from socioeconomic status (SES) because SES is usually 

calculated from a combination of variables, including occupation, education, income, 

wealth, and place of residence (Hirsch, Kette, & Trefil, 2002). As theorized by the 

disablement model, adequate economic resources may provide the opportunity for people 

to secure, among others, medical care, medications, rehabilitation, special equipment, 

attendant care, and structural modifications at home or work, all of which can intervene 

to slow down the progression of disability. An analysis of longitudinal data from the 
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Medicare Current Beneficiary Survey revealed that access to care was the primary factor 

in delaying functional decline in functionally independent elderly people (Porell & 

Miltiades, 2001). Furthermore, Clarke and George (2005) found that the built 

environment had a significant impact on reported independence in activities of daily 

living (ADLs), namely because environments with less diverse land use and lower 

density of housing exacerbated the gap between functional limitations and activity 

demand. 

 

Summary 

Research guided by the theoretical framework of the disablement process will 

provide a more systematic understanding of the factors that may influence the trajectory 

from functional limitations to disability in women with two distinct chronic disabling 

conditions, MS and FMS. However, except for research by Stuifbergen and colleagues 

(2006), this model of disability has not been applied to persons with MS or FMS. 

Furthermore, comparisons of the main pathway of the full disablement model across 

disease groups have not been reported. Consequently little is known about the relative 

effects of certain risk factors (i.e., age, duration of illness, education), intra-individual 

factors (i.e., depressive symptoms and social support) and extra-individual factors (i.e., 

economic adequacy) on the progression of disablement in women with these conditions. 

In this study, variables identified in the disablement process model were used to predict 

disability in women with MS and FMS and to explore differences in their respective 

patterns of influence. 



 17

The research model illustrated in Figure 2 was tested in the proposed study. Two 

constructs from the main pathway, functional limitations and disability, were included in 

the research model, along with certain risk factors (age, education, and duration of 

illness), intra-individual factors (depressive symptoms and social support), and an extra-

individual factor (economic adequacy). The paths specified in the research model were 

based on previous research that identified specific risk factors, intra-individual factors, 

and extra-individual factors as predictors and mediators for disability outcomes in the 

general population (Femia et al, 2001; Lawrence & Jette, 1996; Porell & Miltiades, 

2001). Exogenous factors in the proposed model were limited to the risk factors of age, 

years of education, and duration of illness. Age and years of education were hypothesized 

to have both direct and indirect effects on disability while the effect of duration of illness 

on disability was proposed to be filtered by the variables of functional limitations and 

depressive symptoms. Consistent with the main pathway of the disablement model, a 

direct path from functional limitations to disability was proposed. Direct paths were also 

specified from functional limitations to depressive symptoms, social support and 

economic adequacy to determine whether any of these three variables mediated the effect 

of functional limitations on disability. Finally, the direct effects of depressive symptoms, 

social support and economic adequacy on disability were estimated as well. 

 

Research Questions 

 The specific research questions addressed in this study of disablement in women 

with MS and FMS were: 
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1. Is the proposed research model supported by the final SEM model?  

2. Are similar latent variables operating in both the MS and the FMS groups? 

3. Do the effects of functional limitations, depressive symptoms, social support, or 

economic adequacy on disability differ between the two groups? 

4. What are the direct and indirect paths from observed variables (age, education, 

duration of illness, and economic adequacy) and latent variables (functional 

limitations, depressive symptoms, and social support) to disability in women with 

MS and FMS? 

 

Definition of Terms 

For the purposes of this study the following definitions will be used. 

 

The Main Pathway 

Functional Limitations 

Theoretical definition. Functional Limitations are “restrictions in performing 

fundamental physical and mental actions used in daily life by one’s sex-age group” 

(Verbrugge & Jette, 1994, p. 3). Fundamental actions involve, among others, walking, 

lifting objects, reading, speaking, remaining alert, and remembering. 

Operational definition. The latent variable of Functional Limitations was 

estimated by the measured variables of the Fibromyalgia Impact Questionnaire physical 

functioning score (Burkhardt, Clark, & Bennett, 1991) and the Medical Outcomes Study 

36-item Short Form Health Survey (SF-36) physical functioning score (Ware & 



 19

Sherborne, 1992) for participants with FMS, and by the measured variables of the 

Incapacity Status Scale mobility subscale (Kurtzke, 1981) and the SF-36 physical 

functioning score for participants with MS. 

 

Disability 

Theoretical definition. Disability is difficulty in performing activities of daily life 

due to a health problem. These activities may involve any domain of life, such as work, 

household management, personal care, hobbies, socialization with friends and family, 

recreation, and travel.  

Operational definition. Disability was intended to be a latent variable estimated 

by the measured variables of Role Limitations-Physical, Role Limitations-Emotional, and 

Social Functioning Scales of the SF-36. As will be explained in later chapters, Disability 

performed poorly as a latent variable comprised of the above named indicators, and 

subsequently was represented by two observed variables, Role Limitations-Physical and 

Social Functioning. 

 

Risk Factors for Disablement 

Age 

Age is the difference between their year of birth, as reported on the Background 

Information Sheet, and the year in which the survey was completed. 
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Duration of Illness 

Duration of Illness is the difference between the year of physician-diagnosed MS 

or FMS, as reported on the Background Information Sheet, and the year in which the 

survey was completed. 

 

Education 

Education is the number of years of education completed as reported on the 

Background Information Sheet. 

 

Intra-individual Factors 

Depressive Symptoms 

Theoretical definition. Depressive Symptoms, which may include depressed 

mood, loss of interest or pleasure, feelings of guilt or low self-worth, disturbed sleep or 

appetite, low energy, and poor concentration, are symptoms of the mental disorder 

depression (World Health Organization, 2006). 

Operational definition. The latent variable of Depressive Symptoms was 

estimated by the scores on the 10-item short form of the Center for Epidemiologic 

Studies Depression Scale (CES-D) (Radloff, 1977) and the Mental Health Scale of the 

SF-36. 
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Social Support 

Theoretical definition. Social Support is the perceived opportunity to give and 

receive emotional, instrumental, informational, and appraisal assistance when needed. 

Operational definition. The latent variable of Social Support was estimated by the 

scores on the three subscales of the Personal Resource Questionnaire 

(Intimacy/Assistance, Integration/Affirmation, and Reciprocity) (Weinert & Brandt, 

1987). 

 

Extra-individual Factors 

Economic Adequacy 

Theoretical definition. Economic Adequacy reflects the sufficiency of existing 

economic resources in meeting everyday needs.  

Operational definition. Economic Adequacy Scale was measured by an 8-item 4-

point scale that addresses possible financial responsibilities such as meeting food bills, 

rent/mortgage payments, health care needs, special MS needs, child care costs, etc. 

 

Assumptions 

The following assumptions were made in the current study: 

1. The specification of a structural model permits the testing of hypotheses about 

patterns of causal effects with cross-sectional data. 

2. The specification of a measurement model establishes the extent to which the 

empirical indicators reliably measure the latent factors. 
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3. Participants with MS and FMS were diagnosed accurately by their physicians. 

4. Disablement, in addition to being affected by specific biological process, can be 

affected by intra-individual and extra-individual factors. 

5. Slowing down or halting the disablement process is desirable. 

6. All participants involved in the two studies answered the questionnaires 

truthfully. 

 

Limitations 

Possible limitations of the present study include the following: 

1. Generalizations of the results are limited to women with MS and FMS of similar 

age and demographic backgrounds. Thus, generalizations to men or persons of 

different cultures should be made with caution. 

2. Both studies used self-selected convenience samples. The participants in these 

studies may not accurately reflect the status of all women with these conditions. 

3. Self-assessments of functional limitations are less objective than performance-

based measures of functioning and therefore may not accurately reflect functional 

capacity. 

4. One of the two self-reported measures of functional limitations differed between 

the two groups of women. 

5. The possible contribution of comorbid conditions to the prediction of disability 

was not addressed in this study. 
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6. Because this study is a secondary analysis of existing data, changing the sampling 

technique or variables studied was not possible. 

7. Although the hypothesized causal sequences in this study may be found plausible 

by SEM analysis, the cross-sectional design of the current study precludes 

drawing conclusions about causality.  
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CHAPTER 2 

REVIEW OF THE LITERATURE 

 This chapter presents a review of literature pertaining to the constructs of the 

disablement process model that were examined in the present study. This chapter is 

introduced by a discussion of the relationship between gender and disability. The 

literature review that follows focuses on research for both MS and FMS in the following 

areas: (1) functional limitations, (2) disability, (3) risk factors for disablement, (4) the 

intra-individual factors of depression and social support, and (5) the extra-individual 

factor of economic adequacy. Studies that involved only women as well as studies that 

included both genders are reviewed here. The female distribution in gender-inclusive 

studies was approximately 90% to 95% in FMS and 60% to 80% in MS. 

 

Gender and Disability 

In the general population, aging women report more functional limitations and 

disability than do their male counterparts, presumably owing to the greater prevalence of 

non-fatal chronic diseases among women compared to men (Murtagh & Hubert, 2004, 

Smits et al., 1997). An estimated 24% of the female population in the U.S. reported at 

least one disability in 1999, compared to 20% of the male population (McNeil & Binette, 

2001). The experience of disability for men and women differs in many other aspects as 

well, and is discussed below. 

The Chartbook on Women and Disability in the United States (Jans & Stoddard, 

1999) provided a comparison of the demographics and experiences of women with 
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disabilities to those of other women and men with and without disabilities by presenting 

data collected from a variety of national surveys. This report indicated that more men 

(32.3%) than women (28.5%) with work disability reported labor force participation. 

Correspondingly, median monthly income for women with either non-severe or severe 

disability was lower than for men across both disability categories. Further, women with 

a work disability had higher poverty rates than did men with disability (33.8% compared 

to 24.2%) and were less likely than men to receive Social Security income (25.6% 

compared to 30.6%).  

Women with work disability received more need-based benefits (e.g., food 

stamps, subsidized housing, and Medicaid) than men, possibly secondary to issues of 

gender, such as lower wage earnings, caring for children under age 18, and less 

opportunity for employment with Social Security contribution. Relevant to the context of 

the above disparities was the finding that women in their fifties and sixties had lower 

rates of insurance coverage than did men, and that women were more likely to have 

dependent insurance, which may be lost in the case of divorce or widowhood (Kaiser 

Family Foundation, 2006; Zoller, 2005). Coincidentally, as reported in the Chartbook on 

Women and Disability in the United States, only 44% of women with activity limitation 

were married compared to 68% of men with activity limitation and 64% of women 

without activity limitation. Finally, more women (33%) than men (26%) with disability 

were parenting children under age 18, a difference that was more pronounced for women 

with severe disability (31%) compared to men with severe disability (18%). 
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To address the ways in which women’s health is affected by political, social and 

economic forces in U.S. society, Zoller (2005) suggested gender be viewed as a “set of 

social relations that influence health disparities” (p.184). Examining only sex-based 

differences in biomedical research precludes a comprehensive understanding of how 

acute and chronic diseases and disorders affect women. For example, research and 

practice related to disability has historically focused on the rehabilitation needs of injured 

soldiers returning home from war (Nosek, 1997). Health issues for women with 

disabilities may be different from those of men with disabilities, owing not only to 

biological and hormonal factors, but also to the consequences of sociocultural influences. 

Women with disabilities may face an increased risk of secondary osteoporosis, an 

uncertain reproductive potential, or inaccessible mammography equipment (Nosek, 

1997). 

Zoller’s analysis of Healthy People 2010 (HP 2010) called attention to the 

absence of a gender context for many of the objectives addressing diseases or conditions 

known to affect women differently than men. The HP 2010 objective to eliminate health 

disparities related to Mental Health and Mental Disorders failed to recognize gendered 

social stressors (e.g., discrimination, lack of education, dual family and work burdens, or 

poverty) that could help explain the higher prevalence of depression in women (U.S. 

Department of Health and Human Services, 2000). Likewise, an objective within the 

Disability and Secondary Conditions chapter to eliminate disparities in employment for 

working-aged adults with disabilities seemingly overlooked gender. The study 

acknowledged a general social pattern of lower employment rates among women than 
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men, but it did not specifically address the issue of an employment rate of 46% for 

women with disabilities compared to a rate of 60% for men with disabilities.  

Thierry (1998) considers women with disabilities to be one of the most 

disadvantaged groups in the U.S. Thomas (2001) suggested that the forces of disablism 

and patriarchy converge in the delivery of health care to disabled women, resulting in 

oppressive treatment related to one’s status as a woman, as a person with a disability, or 

both. In a qualitative study of women with disabilities, Thomas reported the health care 

experiences of women with conditions characterized by diagnostic uncertainty or 

skepticism (e.g., multiple sclerosis, fibromyalgia, late effects of polio, and arachnoiditis). 

Several of the women reported that physicians often attributed their symptoms of pain to 

neuroticism or hysteria, rather than pursuing a definitive diagnosis. The etiology of 

fibromyalgia syndrome is still under debate in the medical community, resulting in 

delayed diagnosis and treatment of the person with FMS (Alloway, 1999). A sexist 

construction of female patients as neurotic may have contributed to this controversy.  

In summary, women with disabilities face health problems related to their 

disability in addition to concerns related to their sex and gender. They are employed less 

frequently than men with disabilities or women without disabilities, which limits their 

access to work-based disability insurance or health care benefits. Family care 

responsibilities may also constrain workforce participation, adding another obstacle to 

receiving the benefits of the wage market (Kennedy & Minkler, 1998). They may 

encounter skepticism and inadequate treatment from medical professions, particularly if 

their disability is not visible, further compounding physical and emotional distress. Issues 



 28

such as these, and others too numerous to mention in this text, need to be addressed to 

promote the health and well-being of women with disabilities. 

 

The Main Pathway 

Functional Limitations 

Functional Limitations in MS 

 Demyelination and damage to axons result in faulty or absent nerve conduction 

throughout the CNS, leading to compromised functional ability in any or all of the 

following areas: mobility, bowel and bladder function, personal hygiene, dressing, 

feeding, speech, vision, energy level, mood, and societal roles (Kurtzke, 1983). These 

limitations in functioning have the potential to affect multiple aspects of life, from 

employment and standard of living to psychological well being, social activities, quality 

of life, and independence in activities of daily living (Hakim et al., 2000; Janssens, van 

Doorn, de Boer, van der Meché, et al., 2003; Minden et al., 2004; Phillips & Stuifbergen, 

2006). Alternatively, limitations in functioning may be positively or negatively 

influenced by factors such as the level of physical activity, practice of health promoting 

behaviors, duration and course of illness, and treatment with drug therapies (Bethoux, 

Miller, & Kinkel, 2001; Minden et al., 2004; Stuifbergen et al., 2006; Stuifbergen & 

Becker, 2001). Understanding factors associated with functional limitations in MS is 

important for the development of interventions designed to slow down the disablement 

process and to minimize the impact of already established deficits in functioning. 
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From the viewpoint of the disablement process model, functional limitations are 

the catalysts by which disease-related impairments lead to disability. Most studies in the 

MS literature have not examined the components of the disablement process individually, 

but have instead adopted the Expanded Disability Status Scale (EDSS) (Kurtzke, 1983) 

as the clinical outcome measure of choice (Wingerchuk, Noseworthy, & Weishenker, 

1997).  Despite its name, the EDSS more accurately measures physical functioning (e.g., 

ambulation status) and neurological impairment (e.g., double vision) than disability (Voss 

et al., 2002). Therefore scores on EDSS are interpreted in this review to represent the 

combined constructs of impairment and functional limitations, not disability. 

A number of clinical variables have been identified as predictors of future 

limitations in functioning (Confavreux et al., 2003). In a sample of 1844 patients with 

MS, Confavreux et al. found that the median time from onset of disease to permanent 

functional limitations (difficulty in walking, but without an aid) was longer for females, 

for patients with a younger age at onset of disease, and in those with an initial relapsing-

remitting disease course. Also protective was having a complete recovery from the first 

relapse and a longer time from onset of MS to the second neurological episode. However, 

once ambulation deficits were established, none of the aforementioned variables 

explained progression of limitations (e.g., to walking with an aid or needing a 

wheelchair). And while disease-modifying therapies may decrease the frequency of 

relapses and the development of new lesions, patients remain susceptible to relapse and 

deterioration in functioning (Bethoux et al., 2001).  
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Because few, if any, clinical variables are amenable to intervention, researchers 

have investigated other factors that may slow the development of functional limitations. 

Stuifbergen and Becker’s (2001) longitudinal study of health promotion in women with 

MS found that women who reported more frequent health promoting behaviors also 

reported fewer functional limitations over a 3-year period of time. Of note, the use of 

disease-modifying therapies did not affect the pattern of change in the scores on the 

measure of functional limitations, lending support to the authors’ hypothesis that health-

promoting behaviors may ameliorate functional limitations in MS.  

Continued longitudinal research by Stuifbergen and colleagues revealed that 

higher exercise levels reported at the start of a 5-year study were negatively correlated 

with the annual rate of change in functional limitations over the 5-year study period 

(Stuifbergen et al., 2006). The use of multivariate latent curve modeling permitted 

Stuifbergen et al. to establish that ongoing participation in exercise was significantly 

related to the trajectory of functional limitations across time, and specifically that higher 

levels of exercise at the start of the study were related to a slower progression of 

functional limitations over time. 

The presence of even mild functional limitations has been shown to affect 

psychological well-being and health-related quality of life (HRQoL) in persons with MS 

(Janssens, van Doorn, de Boer, van der Meché et al., 2003). Janssens and colleagues 

found that the quality of both physical and mental health, as measured by the SF-36, was 

poorer among patients with MS, compared to controls, although 63% of the 101 study 

participants with MS had EDSS scores that indicated only minimal deficits in functioning 
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(EDSS < 3). Moreover, higher levels of anxiety and depression were found among 

participants with greater functional limitations, who were usually those with longer 

duration of illness. Similar findings were reported by Lynch et al. (2001) wherein 

functional limitations and selected psychological variables explained 40% of the variance 

in depression in a group of 188 persons with MS, and also by Voss et al. (2002), who 

found functional limitations influenced depression indirectly through the effect on 

recreational functioning. 

Other outcomes associated with functional limitations may contribute to 

disability. Fatigue, a common symptom in persons with MS, has been found to be 

significantly influenced by functional limitations and depression, (Kroencke, Lynch, & 

Denney, 2000; Schwartz, Coulthard-Morris, & Zeng, 1996), and in turn, fatigue has been 

shown to affect the domains of physical, emotional, and social role functioning (Benedict 

et al., 2005; Pittion-Vouyovitch et al., 2006).   

Finally, trends in self-reported functional limitations were significantly associated 

with a variety of variables in a longitudinal study focused on women with MS 

(Clingerman, Stuifbergen, & Becker, 2004). Looking at the trajectory of change in 

functional limitations over a 5-year time period, Clingerman and colleagues found that 

women who had less than 12 years of education, were not married over the 5 time points, 

were unemployed due to disability, and reported the lowest levels of social support and 

economic adequacy consistently reported greater functional limitations. Although the 

latter study used self-report instruments of functional limitations, perceived capacity for 

functioning may be a more relevant indicator of disability than are performance-based 
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tests that do not reflect adaptations made in the person’s everyday living situation 

(Myers, Holiday, Harvey, & Hutchinson, 1993). 

 

Functional Limitations in FMS 

Most persons with FMS report limitations in basic physical activities, e.g., 

climbing stairs, running, carrying objects, and working with arms in an elevated posture 

(Mannerkorpi, Svantesson, Carlsson, & Ekdahl, 1999). Research has shown differences 

in the muscle properties of FMS patients compared to controls, suggesting some level of 

impairment leading to functional limitations (Bengtsson, 2002). Atrophy of type 2 muscle 

fibers, lower oxidative capacity of muscle fibers, reduced voluntary muscle strength, and 

disturbed microcirculation were the most prominent findings reported by Bengtsson. 

However, Vøllestad and Mengshoel (2005) suggested that all of these changes are similar 

to those seen in response to decreased physical activity, and are congruent with the notion 

that muscular abnormalities in FMS patients may reflect adaptation to reduced activity 

rather than underlying pathology. They further theorize that chronic pain is associated 

with altered properties of the neuromuscular system, which leads to a reduction in 

activity and consequently greater functional limitations. 

Self-assessed functional limitations may not be well correlated with performance-

based tests of physical functioning in persons with FMS (Turk, Okifuji, Sinclair, & Starz, 

1996). Turk et al. found that persons with FMS perceived greater functional limitations 

than suggested by the results of objective tests of physical functioning. Clinical tests of 

upper and lower extremity functioning have revealed below average physical 
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performance in persons with FMS compared to controls (Lindh, Johansson, Hedberg, & 

Grimby, 1994; Norregaard, Bülow, Lykkegaard, Mehlsen, & Danneskiold-SamsØoe, 

1997), although in the case of the Norregaard et al. study, most of the difference in 

performance was due to low effort, rather than deficits in actual physical capacity. This 

discrepancy in self-report versus performance tests of functional limitations may reflect 

adaptations in activity associated with pain or fear-avoidance.  

Functional activity testing was performed by Mannerkorpi and colleagues (1999) 

in a group of 15 women with FMS. This small sample of women with FMS did have 

significantly decreased performance on the 6-minute walk test, the chair stand test, 2 of 3 

upper extremity range of motion tests, and endurance of the shoulder abductor muscles 

test compared to healthy controls. Moreover, the FMS participants reported significantly 

higher pain levels during all of the tests compared to controls, although they were 

permitted to continue using medications for pain control. In addition, Lindh et al. (1994) 

recorded reduced electromyographic activity with a test involving knee-extension but not 

with stool climbing, suggesting a test-specific muscle activation response. Finally,                                          

Wennemer et al. (2006) found that an 8-week rehabilitation program that focused on 

improving function (e.g., flexibility, strengthening, low-impact aerobics, relaxation, 

ergonomic techniques, etc.), rather than pain management, resulted in a decrease in 

functional limitations and symptoms related to FMS. Unfortunately, exercise programs 

are a hard sell to persons with FMS because of their predisposition to post-exercise 

muscle soreness and overuse injuries (Mengshoel, VØllestad, & FØrre, 1995). 
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Another study wherein 46 women with FMS were compared to 59 women with 

systemic lupus erythematous (SLE) found women with FMS reported worse physical 

health than did the women with SLE (DaCosta et al., 2000). Using the SF-36 (a generic 

measure of health status), women with FMS had poorer scores in the subscales of 

physical functioning, bodily pain, vitality, and role-physical (role limitations resulting 

from physical health) compared to the women with SLE. This finding that women with 

FMS reported worse physical health than did the SLE group paralleled the findings of 

Walker et al. (1997) wherein women with RA reported less bodily pain, better vitality 

and role-physical than did women with FMS. 

In a much larger study, Kaplan, Schmidt, and Cronan (2000) found quality of 

well-being (QWB) in patients with fibromyalgia (N = 594) was lower than QWB for 

patients with many other chronic diseases (e.g., chronic obstructive pulmonary disease, 

arthritis, depression, advanced cancer, AIDS patients in clinical trial of AZT, and macular 

degeneration). In Kaplan et al.’s study, the QWB score represented general health status 

as rated by a trained interviewer whose assessment was based on three aspects of 

functioning (Mobility, Physical Activity, and Social Activity) combined with the worst 

symptom related to the individual’s respective disease. QWB in the FMS patients 

compared unfavorably to previously reported QWB in most other chronic conditions, 

except for patients with Alzheimer’s disease and major non-head trauma. 

As the above research findings indicate, women with FMS typically experience 

substantially greater functional limitations than women with a variety of other chronic 

conditions. However, Reisine, Fifield, Walsh, and Feinn (2003) found that within 
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fibromyalgia, women who were employed reported better functional status and less 

fatigue and pain than those who were not employed. In this same group of 287 women, 

higher perceived psychological demands of family work were associated with poorer 

functional status and more fatigue and pain, although these relationships did not carry 

over to total time spent in family work. Reisine and colleagues acknowledged that causal 

pathways could not be determined from their study of cross-sectional data, and that 

positive outcomes related to employment for women with FMS could just as logically be 

explained by the hypothesis that women with less severe FMS tended to remain in the 

workforce. 

Following that line of thinking, White, Speechley, Harth, and Ostbye (1999) 

found that physical functioning predicted the presence or absence of work disability in a 

logistic regression analysis of 100 persons with FMS. Once again, the data were cross-

sectional and causal pathways could not be definitively determined. Furthermore, 

physical functioning was predicted by other variables, such as the number of symptoms, 

health satisfaction, number of tender points, and level of education in this same group of 

persons with FMS. So while employment may well be an important factor in explaining 

differences in functional limitations related to FMS, longitudinal research is needed to 

clarify the causal ordering of these relationships. 

In conclusion, limitations in functioning can affect many aspects of life, from 

psychological well-being to employment and household activities. In persons with MS, 

functional limitations stem from the distribution of demyelinating lesions. In persons with 

FMS however, the pathology is not so well defined, and some research has suggested that 
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any abnormalities detected in muscle fibers are a factor of deconditioning, not underlying 

muscle pathology. Improvement in functional limitations has been associated with 

physical activity in both populations, but in the absence of longitudinal intervention 

studies, research has not determined if the activity associated with exercise and 

employment is protective for the development of functional limitations, or if persons who 

are able to perform basic activities are able to continue employment and exercise. Finally, 

while the identification of discrete pathology is a primary goal in FMS research, 

symptoms and limitations in functioning should not require pathological justification. 

 

Disability 

Disability in MS 

The EDSS is the most commonly used measure of neurologic impairment and 

physical functioning in MS clinical trials and is a useful tool for classifying patients 

according to disease severity (Balcer, 2001; Voss et al., 2002). In the current study, 

disability is conceptualized as difficulty in performing a broad range of everyday 

activities, and as such cannot be estimated by the EDSS. The constructs underlying the 

role-physical (role limitations due to physical health), role-emotional (role limitations due 

to emotional problems), and social functioning subscales of the SF-36 questionnaire are 

conceptually consistent with the disablement process model definition of disability. In 

other words, disease-related functional limitations applied to a social context are the basis 

for disability (Parker & Wright, 1997).  
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The ability to perform usual roles and activities is dependent on a number of 

factors. Besides the influence of functional limitations on disability, societal and 

environmental obstacles can affect one’s role performance. The lack of accessible public 

transportation and public buildings, available job accommodations, and appropriate 

medical equipment may be barriers to full participation in valued activities. Psychosocial 

factors can also influence adaptive responses to functional limitations, resulting in more 

or less disability (Parker & Wright, 1997). Perceived availability of aid and informational 

support has been associated with fewer difficulties with ADLs in the domains of 

fine/gross motor activities (eating, bathing, dressing, transfer, walking, and travel) and 

sensory/communication activities (reading, writing, and telephoning) (Gulick, 1994).  

A 5-year longitudinal study of a community-based sample of persons with MS in 

Italy beginning in 1999, with follow-up in 2004, found that functional limitations had 

generally increased over time (Solari, Ferrari, & Radice, 2006). Over the 5-year interval, 

participants requiring bilateral walking assistance increased from 16% to 33%, housing 

adaptations increased from 17% to 27%, and use of home care services increased from 

19% to 28%. However, despite this trend of worsening functional limitations, as 

evidenced by an increased need for assistance and a deterioration in change in health 

score (effect size 0.68, p<0.0001), social functioning had improved significantly (effect 

size 0.43, p<0.0001). It is possible that the overall perception of improved social 

functioning reflects a response shift, particularly considering that of the 121 people 

employed in 1999, only 92 remained employed in 2004. The primary reason given for 

change in employment was early retirement due to MS (n = 16), although another 9 
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persons between the age of 25 to 52 years who became unemployed reported moderate 

impairment, which may have reflected unemployment due to disability. 

In conflict with the findings of Solari et al. (2006), another study in Italy found 

that social functioning deteriorated in conjunction with worsening impairment, as 

assessed by the EDSS (Patti et al., 2003). The latter study involved 180 patients with MS 

who entered a MS center, which might have signified greater medical needs overall as 

compared to Solari et al.’s (2006) community sample. Participants in the studies of both 

Solari et al. and Patti et al. scored below normative values for almost all domains of the 

SF-36, indicating poorer physical and mental health status than the Italian reference 

population. However, as suggested by the disablement process model, disability is 

determined by multiple factors, including but not limited to, functional limitations. For 

example, over a 3-year period, individuals with nonrelapsing onset MS experienced 

significantly more deterioration in physical functioning than did persons with relapsing 

onset MS, but those individuals did not perceive a significant change in their ability to 

carry out physical, emotional, or social roles (de Groot, Beckerman, Lankhorst, Polman, 

& Bouter, 2005). That progression of disability did not develop in either group, 

particularly the group with more severe disease, may indicate the presence of 

psychological attributes or environmental resources that promoted adaptation to and 

accommodation of greater functional limitations over time. 

Rehabilitation treatment in MS can be effective in improving quality of life and 

reducing disability (Patti et al., 2002). In a randomized study of a 6-week comprehensive 

outpatient rehabilitation program, the study treatment group improved on all measures 
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included in the SF-36, indicating improved physical, mental, and social functioning, in 

the absence of changed EDSS scores (Patti et al., 2002). The effect was sustained at 12-

week follow-up. It should be noted that the participants in the rehabilitation study had 

moderate levels of impairment (mean EDSS score of 6.2) and yet were able to improve 

their physical functioning and overall role functioning. (An EDSS score of 6 indicates the 

person is ambulatory with unilateral aid.) 

Similarly, a pilot study of an 8-week T’ai chi program involving 19 patients with 

MS resulted in measurable improvements in functional limitations (improved walking 

speed and hamstring flexibility), as well as less disability (better perceived social, 

emotional, and physical role functioning) for most of the group, although statistical 

significance could not be determined due to small sample size (Husted, Pham, Hekking, 

& Niederman, 1999). One participant’s experience with the T’ai chi program was 

expressed in the following quote: “I felt graceful for the first time since I was diagnosed” 

(Husted et al., 1999, p.73). This bolstered self-confidence may carry forward to other 

activities, resulting in less disability overall. Finally, enjoyment in physical activity is 

another important factor affecting performance of actual physical activity. In a structural 

model predicting accelerometer-recorded physical activity in 196 persons with MS, 

enjoyment emerged as the most important predictor of physical activity (having 

significant direct and indirect paths), surpassing self-efficacy, disability, and social 

support (Motl, Snook, McAuley, Scott, & Douglass, 2006).  

In general, persons with MS report lower work capacity than persons in the 

general population of working-age adults (McCabe & Di Battista, 2004) and a majority 
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report problems with employment (Forbes, While, Mathes, & Griffiths, 2006). Two 

recent studies both reported unemployment rates of 41% in community- and clinic-based 

samples of persons with MS (Miller & Dishon, 2006; Solari & Radice, 2001). 

Employment status is often a used as a direct measure of disability due to the underlying 

assumption that between the ages of 18 to 65 (i.e., in the U.S.) the majority of people are 

either working or enrolled in school. In the strictest sense, disability as it pertains to 

employment is defined as: 

inability to engage in any substantial gainful activity because of a medically 

determinable physical or mental impairment that can be expected to result in 

death or to be of long continued or indefinite duration in accordance with the 

Social Security Act. (Merriam-Webster, 1996) 

Unemployment due to disability was given as the primary explanation for 

unemployment in working age persons with MS (Phillips & Stuifbergen, 2006). Early 

retirement due to MS was another reason for unemployment in a recent MS study (Solari 

et al., 2006). Persons with MS in Australia who were interviewed as part of a study about 

disability and symptom experience in MS reported problems related to work as one of 

their major concerns and almost half had either modified their work hours or given it up 

entirely for reasons related to MS (i.e., ability to get to or access the workplace, fatigue, 

and continence) (Khan, McPhail, Brand, Turner-Stokes, & Kilpatrick, 2006). In the latter 

study, work issues were reported more frequently by persons with moderate to severe 

disease, which is logical considering the associated increase in functional limitations. 

Indeed Clingerman and colleagues (2004) found that women unemployed because of MS 
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consistently reported greater functional limitations over their 5-year study. The converse 

was also true; employed women consistently reported fewer functional limitations over 

time. 

Finally, certain demographic factors have been associated with employment status 

in persons with MS. Among them are age (Beatty, Blanco, Wilbanks, Paul, & Hames, 

1995; Jongbloed, 1996) and educational level (Edgley, Sullivan, & Deboux, 1991; 

Roessler, Fitzgerald, Rumrill, & Koch, 2001). That older age was correlated with 

unemployment may be due to more prevalent retirement, long-term disability, and 

financial security (LaRocca, 1995).  Higher levels of education may offer a greater 

variety of work or more flexibility in employment roles (Edgley et al., 1991). However, 

in general, demographic factors have explained very little variance in employment status 

in persons with MS (Dyck & Jongbloed, 2000; Phillips & Stuifbergen, 2006) while 

factors involving the work environment (e.g., travel to work and access within work) 

have been noted as significant barriers to remaining employed (O’Conner, Cano, 

Torrentà, Thompson, & Playford, 2005). 

 

Disability in FMS 

Disability in FMS is commonly conceptualized as work disability although the 

ability to fulfill a variety of roles is substantially affected in persons with FMS 

(Henriksson & Burckhardt, 1996). In a comparison of women with FMS in the U.S. with 

those in Sweden, Henriksson and Burckhardt found both groups of women reported pain 

affected their ability to do housework, use leisure time, and maintain relationships with 
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family and other people. Moreover, women in both countries spent less time in gainful 

employment and home maintenance, and more time on personal needs. Similar findings 

were reported from a Finnish study in which symptoms, impact of disease, and 

functioning were compared in male and female  patients with FMS and rheumatoid 

arthritis (RA) following an inpatient rehabilitation program (Viitanen, Ronni, Ala-Peijari, 

Uoti-Reilama, & Kautiainen, 2000). Among other differences, patients with FMS 

reported greater difficulty with social activities, whereas patients with RA reported 

poorer functional ability. Because the FMS patients also reported more symptoms of 

depression and anxiety, the differences in outcomes between the two groups was 

attributed, in part, to psychological disturbances in the patients with FMS. Likewise, 

Kurtze and colleagues (1999) found that in FMS patients with both high depression and 

anxiety, subjective work ability was lower and activity-related discomforts were higher, 

after controlling for the effects of age and duration of fibromyalgia symptoms. 

People with FMS and chronic fatigue syndrome have reported that pain and 

fatigue led to a loss of function and work capacity inside and outside the home (Schoofs, 

Bambini, Ronning, Bielak, & Woehl, 2004). Limitations in activities of daily living and 

employment were described by one participant in Schoofs and colleagues’ study with 

overtones of frustration and grief. Participants felt that pain, fatigue, and other symptoms 

prevented them from maintaining their normal lifestyles, activities, and relationships. 

Findings by Kop and colleagues (2005) support this negative feedback loop of pain and 

fatigue leading to restricted activity, even though, as will be discussed later, physical 

activity may improve pain and functioning in FMS. Kop et al.’s novel study of 
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ambulatory activity monitoring found that pain and fatigue were associated with 

subsequent reduced physical activity, whereas activity levels did not predict subsequent 

symptoms. Kop et al.’s findings are in contrast to those of Mengshoel et al. (1995) 

wherein female patients with FMS reported exercise-induced extremity pain and post-

exercise residual pain. The difference in their findings may be due to the type and strain 

of physical activity measured. Kop et al. monitored ambulatory activity levels during 

activities of daily life rather than introducing a new exercise regimen or test procedure, 

which can cause muscle microtrauma and subsequent pain (McArdle, Katch, & Katch, 

2001).  

As was demonstrated by Redondo et al. (2004), a physical exercise program can 

improve physical functioning, i.e., joint mobility, muscle endurance, and pain with 

movement, as well as clinical manifestations of FMS. This exercise intervention was 

delivered 5 times a week, alternating between cardiovascular, warm-water pool, and 

flexibility/endurance exercises and gradually increasing in level of difficulty. A 

comparison group received cognitive-behavioral therapy designed for the management of 

chronic pain. At one-year follow-up, participants in the exercise arm reported a mean of 

2.9 days per week of exercise compared to 3.3 days per week in the comparison group. 

Also at the 1-year follow-up period, compared to baseline measurements, the exercise 

group continued to show significantly improved physical functioning, but the symptom 

reduction observed immediately upon completion of the 8-week program was not 

sustained. Little improvement in the SF-36 subscales were observed at any of the post-
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treatment measurements, leading the authors to conclude that improved physical fitness 

does not translate to an improvement in the clinical manifestations of the condition.  

In another study of persons with chronic fatigue syndrome or other fatiguing 

illnesses, those persons with concurrent FMS had poorer physical functioning and greater 

physical role limitations than did those without the additional diagnosis of FMS 

(Buchwald, Pearlman, Umali, Schmaling, & Katon, 1996). Buchwald and colleagues’ 

study is unique because until that time, few studies had investigated the compounding 

effect of fibromyalgia on other conditions. In 2004, Picavet and Hoeymans examined the 

effect of musculoskeletal diseases on health-related quality of life (measured by the SF-

36) for the Dutch, population based, musculoskeletal complaints and consequences 

cohort study (DMC3). As expected, SF-36 scores worsened as the number of 

musculoskeletal diseases increased. From among a total of 12 different musculoskeletal 

diseases, persons with fibromyalgia had the poorest SF-36 scores in all domains except 

role-emotional. Even though 3,664 Dutch inhabitants participated in the population 

survey, only 43 persons reported a diagnosis of FMS. Because sample size for the 11 

other disease categories ranged from 63 (repetitive strain injury) to 368 (herniated disc), 

results for the FMS group must be interpreted with caution. 

Functional limitations, depressed mood, and disability are closely related and 

distinguishing the direction of the relationship is not possible with cross-sectional data. A 

2001 study of depressed mood and exercise participation found that after controlling for 

baseline depression, younger age, and lower household income, less improvement in 

functional limitations and less participation in weekly leisure physical activity were 
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associated with higher levels of depressed mood at 3-year follow-up (DaCosta, Dobkin, 

Dritsa, & Fitzcharles, 2001). In DaCosta’s study, exercise participation at baseline and 3-

year follow-up reflected current status at those time points only and may have indicated 

that women in better physical and mental health engaged in greater leisure physical 

activity.  

Although not a randomized-control study, a longitudinal study of the sustained 

effects of a 6-month pool exercise program on symptom severity, functional limitations, 

and disability found that 6 months and 24 months after program completion, 

improvements in symptom severity, functional limitations, and disability were 

maintained (Mannerkorpi, Ahlmén, & Ekdahl, 2002). Social functioning scores, 

measured by the SF-36, rose significantly from baseline scores both at the 6- and 24-

month follow-up. Functional limitations, measured by the 6-minute walk test, also 

improved following the intervention and remained improved over time. Improvements in 

physical role functioning were noted but were not statistically significant. Interestingly, a 

T’ai Chi program given to a group of 39 persons with FMS found statistically significant 

improvements in SF-36 physical functioning and emotional role functioning after 6 

weeks of exercise, and trends but not significant improvements in social functioning and 

physical role functioning (Taggert, Arslanian, Bae, & Singh, 2003). 

  Fibromyalgia and major depression independently increase the odds of non-

participation in the labor force (Kassam & Patten, 2006). A Canadian study found that the 

odds of unemployment were 2.7 (95% CI 2.3 – 3.2) for fibromyalgia and 1.4 (95% CI 1.3 

– 1.5) for major depression, although no interaction effect was found between the two 
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conditions. An examination of work and disability status in six rheumatology centers 

across the U.S. (Boston, Peoria, Los Angeles, Portland, San Antonio, and Wichita) found 

strikingly different results among the various sites sampled (Wolfe et al., 1997b). For 

instance, the median reported annual household income of participants in San Antonio 

was $5,000, compared to a median of $45,000 for participants in Peoria. None of the 

participants in Peoria lacked health insurance, while 37.1% of San Antonio residents did. 

Participants from the other cities reported median incomes of $25,000 or greater and no 

more than 10% reported ‘no health insurance’. Employment trended along with income 

and health insurance, such that only 18.1% of persons in San Antonio were employed 

versus 60.4% in Peoria. For employment, next lowest to San Antonio was Los Angeles at 

29.7%. An average of 16% of people with FMS collected Social Security Disability 

(SSD) payments, ranging from 6.3% in Peoria to 35.7% in San Antonio. Self-reported 

functional ability and ability to work were best for residents of Peoria and worst for 

residents of San Antonio. Using logistic regression, greater pain and fatigue, poorer 

functional ability, being male, and not being a non-Hispanic white significantly predicted 

SSD. Wolfe and colleagues (1997b) attributed differences in disability status among the 

various locations to clinic referral pattern, physician beliefs, and socioeconomic status. 

Higher rates of disability were reported by Bombardier and Buchwald (1996) in a 

study of 402 working-age chronic fatigue and fibromyalgia patients. Of those patients 

with FMS alone, unemployment was reported to be 35.7%, but in patients with both FMS 

and chronic fatigue syndrome, unemployment rose to 50.8%. According to Bombardier 

and Buchwald, only 4.5% to 5.6% of the general population have reported being unable 
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to work. When compared to patients with myofascial pain, patients with FMS tended to 

report greater pain severity (p=.05), more occupational disability (p<.10), and to be 

receiving compensation for their pain (p<.10). Moreover, the majority of patients in their 

study reported diminished ability to fulfill family responsibilities as well as less frequent 

involvement in recreational and social activities. Similar work-disability rates were found 

by Wolfe and Michaud (2004) in a population-based study of persons with rheumatoid 

arthritis and FMS. The prevalence of being work-disabled in individuals with FMS 

(54.5%) was twice that of individuals with RA (26.4%). 

Another recent report by Assefi, Coy, Uslan, Smith, & Buchwald (2003) 

estimated that about half of patients with FMS had lost jobs due to the symptoms of 

FMS. Even those who remained employed experienced a reduction in productive work 

hours due to symptoms associated with the condition. These results corroborated those of 

Bernard, Prince, and Edsall (2000), who found that over half of their 270 participant-

sample of persons with FMS were no longer working due to FMS. Furthermore, similar 

to Assefi et al.’s (2003) findings, over half of those still working had reduced the number 

of hours worked because of FMS.  

In summary, research related to predictors of disability in both MS and FMS has 

revealed a number of explanatory factors. Counter to common opinion, the extent of 

disease-related impairment has not been found to profoundly affect ability to perform 

usual roles and activities. This finding may be explained by a gradual adaptation to 

greater functional limitations over time or a recalibration of expectations. Rehabilitation 

and exercise programs can be effective in reducing disability in both MS and FMS, 
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particularly if the activity is enjoyable and does not provoke muscle pain. Work disability 

remains a substantial problem for persons with MS or FMS, and since the majority of 

persons with either condition are female, work disability invariably places some women 

at risk for loss of health care coverage and retirement benefits. 

 

Risk Factors for Disablement 

Age 

Although MS is typically diagnosed between 20 to 40 years of age, it does not 

affect life expectancy in most cases (Bethoux et al., 2001). MS tends to progress over 

time, albeit with a variable and unpredictable course (DiLorenzo, Halper, & Picone, 

2004). Research supports the claim that older persons with MS generally report more 

decline in physical functioning, or greater functional limitations than do younger persons 

(DiLorenzo et al., 2004; Singer, Hopman, & MacKenzie, 1999). Interestingly, in neither 

DiLorenzo et al.’s nor Singer et al.’s studies was a significant decline in mental health 

found in conjunction with a decline in physical functioning or an increase in age. Results 

of other studies have also shown inverse relationships between age and depression 

(Hughes, Robinson-Whelen, Taylor, Petersen, & Nosek, 2005; Shnek, Foley, LaRocca, 

Smith, & Halper, 1995). These findings lend support to the notion of a psychological 

adjustment process that enables maintenance of psychological well-being in the presence 

of deterioration in functioning. 

For persons with MS less than 65 years of age, older age has been associated with 

unemployment (Beatty et al., 1995; Edgley et al., 1991; Jongbloed, 1996), although a 
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seminal study by LaRocca, Kalb, Scheinberg, and Kendall (1985) found that middle-aged 

patients were more likely to be employed than either younger or older patients in their 

sample of 79 men and 233 women. It should be noted that this 1985 study preceded the 

Americans with Disabilities Act of 1990, which prohibits employers from discriminating 

against qualified individuals with disabilities in the job application process, hiring, job 

training, advancement, compensation, and firing (U.S. Department of Justice, 1990). 

Today, the influence of age on employment may be mainly through its effect on 

functional limitations, which is directly related to advancing age (Singer et al., 1999). 

Two current large-scale population based surveys found that fibromyalgia was 

significantly more common in older, rather than younger, age groups (Kassam & Patten, 

2006; Weir et al., 2006). Kassam and Patten reported that, in a Canadian population-

based survey (N = 115,160), the odds ratio for fibromyalgia was 1.7 (95% CI 1.5 – 1.9) 

for people 50 years old or greater and 0.3 (95% CI 0.2 – 0.3) for people age 18 to 49 

years. Weir et al.’s study of a large U.S. health insurance claims database (N = 62,000) 

found the incidence of fibromyalgia peaked between the ages of 50-54 for men (12.66 

cases per 1000 person-years) and between the ages of 55-59 for women (20.86 cases per 

1000 person-years).  

In addition to the association between older age and the overall incidence and 

prevalence of fibromyalgia, higher age was found to be significantly correlated with 

longer duration of disease (r = .43, p<.01), better subjective work ability (r = .15, p<.05), 

and less pain with physical activities (r = -.15, p<.05) in a sample of 322 Norwegian 

women with FMS (Kurtze et al., 1999). Similar to patterns observed in MS, the 
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relationship between age and clinical variables in FMS may reflect a successful 

adaptation to living with the condition over time. Younger age in women with FMS was 

found to be associated with depression 3 years later, after controlling for baseline 

depression (Da Costa et al., 2001). Da Costa et al. suggested that either older women may 

have learned effective coping skills related to living with a chronic illness that have yet to 

be learned by younger women or younger women, in the midst of building careers and 

raising children, found the illness more disruptive to their lives. 

 

Duration of Illness 

In persons with MS, duration of illness has shown both negative and positive 

relationships with depression (Chwastiak et al., 2002; Hughes et al., 2005; McGuigan & 

Hutchinson, 2006; Ritvo, Fisk, Archibald, Murray, & Field, 1996). Except in the case of 

the study by Ritvo et al., most research has found that a shorter duration of illness was 

associated with an increased likelihood of depression. Adjustment to illness over time is 

thought to explain this somewhat counterintuitive phenomenon (Chwastiak et al.).  

As would be expected, longer duration of illness was associated with more severe 

functional limitations in individuals with MS (Minden et al., 2004). From a cadre of 

possible predictors, only duration of illness and course of disease significantly predicted 

severe functional limitations (use of wheelchair or scooter) in a longitudinal study of 

2,156 persons with MS. However, even newly diagnosed MS patients with minimal 

neurological impairment have had significantly lower SF-36 physical functioning and 

role-physical scores compared to a reference population, suggesting the additional 
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influence of other factors (e.g., fatigue, depression, work-related factors, and personality) 

on these outcomes (Patti et al., 2003).   

The length of symptoms or time since diagnosis is not often addressed in studies 

of FMS. The natural history of FMS is a stable course with few remissions or change in 

functional status (Finset, Wigers, & Götestam, 2004; Wolfe et al., 1997a). In their study 

of 60 patients with FMS, Finset and colleagues found a rather weak correlation between 

duration of illness (mean: 10 years, SD: 8) and pre-treatment depressed mood (r = -0.26, 

p<.10). However DaCosta and colleagues (2000) found only household income and 

disease duration to significantly contribute to physical health status in women with FMS, 

displacing factors such as age, tender point count, hassles, social support, and coping. 

 

Education 

A Canadian study of work disability in persons with FMS found level of 

education to be the only demographic variable to remain in a regression model predicting 

total Fibromyalgia Impact Questionnaire score (White et al., 1999). The sample in White 

et al.’s study included 100 cases with FMS, 76 pain controls, and 135 general controls 

identified from a random survey of 3,395 community dwelling adults. In addition, level 

of education was a significant predictor of total pain scores in a sample of 100 women 

with FMS, such that higher education predicted less pain (Hassett et al., 2000). Finally, 

among a sample of persons with chronic widespread pain, the additional diagnosis of 

FMS was significantly associated with lower educational level as well as lower socio-

economic status, female sex, older age, being an immigrant, living in a compromised 
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housing area, never or seldom drinking alcohol, not having personal support, and a family 

history of chronic pain (Bergman, 2005). 

Educational level has consistently positively influenced employment status, as 

supported by a number of recent studies (Roessler et al., 2001; Roessler, Rumrill, & 

Fitzgerald, 2004; Solari & Radice, 2001). Roessler and colleagues’ 2001 study, which 

included just 139 persons with MS, found that 37% of the variance in employment status 

of was explained by education level, severity of symptoms, persistence of symptoms, and 

the presence of cognitive impairment. Roessler and colleagues’ 2004 study included 

1,310 members of 10 National Multiple Sclerosis Society chapters, all with rural, urban 

and suburban residents. In this latter study, the variance explained by these same four 

factors was just 23%, possibly indicating shrinkage of the predictive model in the 

validation sample. 

A significant correlation between educational level and depression scores (r = -

.27, p<.05) led Shnek and colleagues (1995) to keep education as a covariate in several 

models testing the power of multiple psychosocial factors (helplessness, self-efficacy, 

and cognitive distortions) to predict depressive symptoms in persons with MS. In the 

final model of all possible predictors, only helplessness (beta = .513, p<.001) and 

educational level (beta = -.213, p<.05) explained significant variance in depression 

scores. While Shnek et al.’s study focused on the explanatory value of psychosocial 

factors in the prediction of depression, it should be noted that level of education is one 

variable amenable to intervention. 
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In summary, of the risk factors for disablement included in the present study (age, 

duration of illness, and education), higher age and longer duration of illness have 

consistently been associated with greater functional limitations in persons with MS and 

FMS. An opposite relationship seems to exist between depression and either age or 

duration of illness, suggestive of a positive adjustment to illness. Research has found 

higher education to have a protective effect on pain and functioning in persons with FMS, 

and employment and depression in persons with MS. As level of education is associated 

with employment status, it is hypothesized in this study to affect economic adequacy as 

well. The three risk factors discussed above may potentially influence any stage of the 

disablement process, although the hypothesized paths in the research model for this study 

were based on findings noted in the literature. 

 

Intra-individual Factors 

Depressive Symptoms 

Depression in MS 

 Determinants of depression. While the association between depression and MS is 

widely recognized, the exact strength, nature, and specificity of the relationship remain 

uncertain (Dalton & Heinrichs, 2005). Research has not yet conclusively demonstrated 

whether depression in MS is related to illness adjustment or neurobiological changes that 

accompany the disease, or a combination of both (Dalton & Heinrichs). The literature is 

inconclusive and sometimes contradictory with respect to explaining the etiology of 

depression in MS. 
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For example, Chwastiak et al. (2002) observed a clinically and statistically 

significant increased odds of depression for persons with intermediate (OR 3.10, CI 1.85-

5.17) and advanced (OR 6.04, CI 3.29-11.08) severity of MS, as assessed by the EDSS. 

The large sample size (N=739) lends credibility to these results, and as do similar 

findings by other researchers (Benito-León, Morales, & Rivera-Navarro, 2002; Galeazzi 

et al., 2005; Patten, Lavorato, & Metz, 2005). However, Zephir and colleagues (2003) 

found no relationship between baseline depression and EDSS scores in a 12-month study 

of Interferon β (INFβ), but did find that patients with disease progression after one year 

of INFβ treatment had significantly higher depression scores at baseline than did patients 

with stable disease. Likewise, Galeazzi et al. reported independence of INFβ treatment 

and depression, whereas Arnett and Randolph (2006) found that treatment with INFβ was 

associated with increased depressive symptoms. 

Comparable contradictions exist concerning the association between gender and 

depression in MS (Egner, Phillips, Vora, & Wiggers, 2003; Galeazzi et al., 2005), 

duration of illness and depression (Chwastiak et al., 2002; McGuigan & Hutchinson, 

2006; Zephir et al., 2003), and pattern of disease activity (Chwastiak et al., 2002; 

Randolph & Arnett, 2005). Studies examining specific brain lesion patterns have been 

mixed as well. Berg et al. (2000) found a significant relationship between depression and 

right temporal lesion load, in contrast to later results by Zorzon et al. (2002) who found 

that the severity of depression was related to right temporal brain volume but not lesion 

load. Recently, Feinstein et al. (2004) found two left-sided brain abnormalities 

independently predicted depression. While methodological limitations, such as MRI 
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protocols, depression measures, and inclusion/exclusion criteria, may contribute to the 

inconsistencies among these findings, nevertheless the extent of brain damage and the 

precise lesion pattern associated with depression in MS has yet to be specified.  

Several meta-analyses have examined studies in which the prevalence of 

depression in MS patients was compared to that of the general population.  Schubert and 

Foliart (1993) found six studies published between 1969 and 1987 that compared MS 

patients with healthy controls. Their analysis yielded effect sizes ranging from 0.19 to 

0.84 (Cohen’s d), indicating a range of small to large effect sizes. Later, Zakzanis’ (2000) 

effect size analysis revealed prominent differences between MS patients and healthy 

controls. The mean effect size (d = 1.98) for the nine studies reviewed by Zakzanis 

corresponds to 19% overlap in the distribution of depression scores. In other words, 81% 

of the aggregated MS patients had higher levels of depressive symptoms than did healthy 

controls. The effect size for patients with relapse-remitting MS (d = 1.00, overlap = 45%) 

was considerably smaller than for patients with chronic progressive MS (d = 3.56, 

overlap < 5%). In contrast to the findings of Chwastiak et al., 2002, wherein the course of 

illness was not associated with an increased likelihood of depression, the difference in 

effect sizes for patients with relapse-remitting versus chronic progressive MS suggests 

otherwise. Zakzanis concluded that elevated depression scores in patients with relapse-

remitting disease may be a marker for subsequent disease course.  

 Dalton and Heinrichs (2005) improved upon previous meta-analyses by analyzing 

depression rates in groups with other chronic and disabling conditions, along with healthy 

controls. The mean effect size for comparisons of MS patients with healthy controls (d = 
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1.07) was much greater than for the comparisons of patients with other chronic conditions 

(d = -0.14). Moderator variables that influenced the extent of depressive symptoms in MS 

patients included gender, age, and EDSS scores. Greater impairment and functional 

limitations (higher EDSS scores) in MS patients were associated with lower levels of 

depression. Older age in MS patients and healthy controls were also associated with less 

depression. Finally, lower effect sizes were found in MS samples with proportionately 

greater numbers of women compared to men, indicating that MS samples with higher 

numbers of women tend to be less depressed, i.e., less distinguishable from healthy 

controls. 

In subset comparisons, depression levels in MS patients were significantly (p < 

.01) higher than other neurologic patients and lower than patients with chronic fatigue 

syndrome. MS patients with lower EDSS scores had significantly (p < .01) lower levels 

of depression than the aggregated comparison patients. The MS patients with moderate to 

high EDSS scores did not differ significantly from comparison patients. These latter 

findings suggest that depressive symptoms are not likely to be a simple consequence of 

prolonged illness. Demographic and neurobiological factors also contribute to the 

strength and pervasiveness of the disease-depression connection. 

Many researchers have examined the association between ‘disability’ and 

depression in MS (Aikens, Fischer, Namey, & Rudick, 1997; Chwastiak et al., 2002; 

Janssens, van Doorn, de Boer, Kalkers, et al., 2003; Lynch et al., 2001; Ritvo, et al., 

1996; Voss et al., 2002). A major limitation of previous investigations into the 

relationship between depression and disability has been the prevalent operationalization 
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of disability with the EDSS. As discussed earlier, the EDSS measures neurological 

impairment and functional limitations, not disability. Therefore, understanding the 

relationship between depression and disability in MS is difficult because of the multiple 

conceptualizations of disability in the literature.  

As discussed in the previous section on functional limitations, greater depressive 

symptoms have been associated with increased functional limitations in some studies in 

MS (Figved et al., 2005; Janssens, van Doorn, de Boer, van der Meché, et al., 2003; 

Lynch et al., 2001; Voss et al., 2002). Other determinants of depression that have been 

identified in the MS literature include life stress, coping strategies, disease uncertainty, 

social support, duration of illness, and fatigue (Aikens et al., 1997; Lynch et al., 2001; 

Ritvo et al., 1996; Voss et al., 2002).  Ritvo and colleagues’ (1996) study of 130 MS 

outpatients found that the variance in mental health scores contributed by fatigue (28% of 

the total 49%) was greater than the variance from social support, disease duration, and 

negative life events combined. By use of a measure of mental health that excluded 

fatigue-related items, Ritvo et al. were able to isolate the variance in depression explained 

by fatigue. 

In the Voss et al. (2002) study discussed above, fatigue exerted significant effects 

(direct path β=0.24; indirect path through recreational functioning β=0.38) on depressed 

mood, as did physical functioning (indirect path through recreational functioning β=.43) 

and recreational functioning (direct path β=0.28). A notable point about Voss and 

colleagues’ (2002) study is the conceptual similarity of recreational functioning to 

disability in Verbrugge and Jette’s (1994) model. Therefore, Voss et al. predicted 
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depressed mood from, among other factors, an indicator of disability. The hypothesized 

relationship in the current study (i.e., that depression influences disability) is the reverse 

of the relationship tested in the Voss et al. study. Prior research has supported causal 

sequences in both directions (Kennedy, Kelman, & Thomas, 1990; Penninx et al., 2000) 

and as suggested by Bruce (2001), specification of the relationship between depression 

and disability will require consistency of instruments, intervention-based studies, and 

longitudinal research. 

Outcomes of depression. HRQoL is a commonly investigated outcome in persons 

with MS due to the impact of the disease course on overall health. Measures of HRQoL 

are designed to assess patients’ (rather than physicians’) views of how they feel and 

function. The SF-36 has become the “gold standard” for measuring HRQoL and includes 

eight subscales that measure functioning and well-being related to physical and mental 

health (Freeman, Langdon, Hobart, & Thompson, 1996). Its widespread use and the 

availability of normative data permit comparisons of HRQoL for a particular study 

population with that of healthy controls as well as with that of other disease groups. 

Because HRQoL in MS patients has been shown to be consistently lower than in control 

groups (D’Alisa et al., 2006; Nortvedt, Riise, Myhr, & Nyland, 1999) and sometimes 

others with disabilities (Aronson, 1997), understanding the determinants of HRQoL is 

important for the clinical care of patients and as an outcome measure in clinical trials and 

health services research. 

Depressive symptoms notoriously explain a large portion of the variance in 

HRQoL scores, so much so that some researchers have challenged the usefulness and 
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validity of particular QOL measures, notably the SF-36 (D’Alisa et al., 2006). However, 

correlations between measures of depressive symptoms and other HRQoL instruments 

have been of moderate or greater strength, and depressive symptoms have typically been 

the strongest of all predictors for HRQoL scores, outranking EDSS scores, fatigue and 

sleep quality scores, disease duration, age, and anxiety scores (Amato et al., 2001; 

Fruehwald, Loeffler-Stastka, Eher, Saletu, Baumhackl, 2001; Janardhan & Bakshi, 2002; 

Lobentanz et al., 2004). 

The question has been posed of whether anxiety and depression actually lower 

HRQoL or bias the evaluation of HRQoL (Hart et al., 2005; Janssens, van Doorn, de 

Boer, Kalkers, et al., 2003). Janssens and colleagues found that associations between MS 

patients’ EDSS scores and SF-36 mental health scales and general health scales became 

nonsignificant after adjustment for anxiety and depression. A 16-week study comparing 

treatment with individual cognitive-behavioral therapy, group psychotherapy, or 

sertraline for depression in MS patients demonstrated that all groups experienced 

improved psychological well-being and HRQoL, independent of level of neurological 

impairment (Hart et al.). Comparable findings were reported by Smith and Young (2000) 

who found that MS patients scoring above the standard cut-off level for depression were 

3 times more likely to rate their disability higher than did their physicians. It appears 

from these findings that depressed patients likely have a biased evaluation of their 

HRQoL, and depressive symptoms may mediate the relationship between impairment and 

functional limitations related to MS and perceived HRQoL.  
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Depressed mood is hypothesized to influence the experience of fatigue in MS, 

even though fatigue is one of the earliest presenting symptoms and the most commonly 

reported symptom of MS (Bakshi et al., 2000). The literature concerning fatigue in MS 

has largely focused on the relationships between fatigue and depression, disability, and 

MS subtypes. Two recent studies reported that depressive symptoms significantly 

predicted fatigue, above and beyond that predicted by EDSS scores and relapsing or 

progressive clinical course (Bakshi et al., 2000; Kroencke et al., 2000). Because both 

fatigue and depression are treatable symptoms in MS, QOL can be improved in many 

cases where these symptoms predominate. 

 

Depression in FMS  

Determinants of depression. Depression is almost ubiquitous to fibromyalgia, as 

the lifetime and current prevalence of major depression is estimated to be 68% and 22% 

respectively, and current dysthymia (chronic low-grade depression) prevalence to be 10% 

(Epstein et al., 1999). In an earlier study involving a subset (N=91) of the FMS 

participants on the wait-list for the present study, from a list of potential FMS symptoms, 

depression was endorsed by 86% of participants (Stuifbergen, Phillips, Voelmack, & 

Browder, 2006). Moreover, about one-third of patients with chronic widespread 

musculoskeletal pain reported depression as being a major problem in the 2 weeks 

preceding enrollment into a study (White, Nielson, Harth, Ostbye, & Speechley, 2002). 

However, just as with depression in MS, a conclusive explanation about the relationship 

between depression and FMS had not been elucidated.  
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 Epstein and colleagues (1999) suggested several mechanisms by which 

depression and FMS cohabit. The first is that, as with any debilitating illness, depression 

represents an adjustment reaction. The argument against this theory is that rates of 

psychopathology are higher than those seen with other conditions, such as rheumatoid 

arthritis (Hassett et al., 2000; Viitanen et al., 2000), myofascial pain syndrome (Tüzün, 

Albayrak, Eker, Sözay, & Daşkapan, 2004), and diabetes and heart disease (Patten, Beck, 

et al., 2005).   

Another potential explanation has to do with the role of life stressors predisposing 

one to FMS and mood disorders. This hypothesis is supported by studies showing a 

blunted stress response in FMS, evidenced by a differential responsiveness of the adrenal 

tissue to exogenous versus endogenous adreno-corticotropin-hormone (ACTH) (Griep, 

Boersma, & de Kloet, 1993). Griep and colleagues first challenged the HPA axis of FMS 

patients by injecting corticotrophin-releasing hormone (CRH). This test revealed an 

enhanced ACTH release in the FMS patients compared to controls, which should have 

resulted in respectively higher cortisol levels in FMS patients, but didn’t. The lack of 

difference in cortisol response between the groups was initially attributed to reduced 

sensitivity of the adrenal glands to ACTH in FMS, but further testing revealed similar 

cortisol responses in FMS patients and controls with the injection of synthetic ACTH. 

Neeck (2002) suggested that this hormonal abnormality may be an adaptive mechanism 

of a chronically stimulated adrenal cortex, and is similar to the decreased feedback 

control of the HPA system found in the majority of patients with affective disorders 

(Modell, Yassouridis, Huber, & Holsboer, 1997).  
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Other research into other pathogenic mechanisms which might explain the 

symptoms of FMS (e.g., pain, fatigue, depression) has resulted in theories about the 

contribution of abnormal levels of cytokines, particularly for those persons who have had 

symptoms for longer than two years’ time. Wallace et al. (2001) found elevated serum 

levels of Interleukin-6 (IL-6), a cytokine associated with stress, fatigue, hyperalgesia, 

depression, and activation of the sympathetic nervous system. The release of IL-6 is 

stimulated by Substance P, a neuropeptide that functions as a neurotransmitter and 

neuromodulator, and itself is associated with the regulation of mood disorders, anxiety, 

stress, and pain as well as some other functions (e.g., nausea, vomiting, vasodilatation, 

and respiratory rhythm). Substance P concentrations in the cerebral spinal fluid (CFS) 

have been found to be threefold higher in persons with FMS than controls, and are 

commonly elevated in other chronic pain conditions, e.g., osteoarthritis and low back 

pain (McLean & Clauw, 2005). 

A relationship between serotonin levels and depression in FMS has been 

postulated, given that serotonin is known to have an important function in regulation of 

mood (Okifuji, Turk, & Sherman, 2000). Most studies of serum serotonin levels in 

patients with FMS have found lower levels than in controls and a significant relationship 

between plasma serotonin and hyperalgesia has been reported (Neeck, 2002; Russell et 

al., 1992). Serotonin is thought to play a role in pain processing of the sympathetic 

nervous system, such that low serotonin levels reduce the activity of descending anti-

nociceptive pathways (McLean & Clauw, 2005). Moreover, serotonin inhibits the release 

of neurotransmitters involved in pain processing (e.g., substance P), so lower serotonin 
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levels result in less inhibition of substance P, which is already higher in patients with 

FMS (Mease, 2005). There is evidence that the initial and ongoing pain associated with 

FMS is secondary to this exaggerated sympathetic activation (Sarzi-Puttini, Atzeni, 

Diana, Doria, & Furlan, 2006). 

Considering the common pathogenic mechanisms to which both depression and 

pain are attributed in FMS, it is noteworthy that pain severity, numbers of positive tender 

points, and pain intensity of tender points did not differentiate clinically-diagnosed 

depressed from nondepressed patients in a study of 69 patients with FMS (Okifuji et al., 

2000). Okifuji and colleagues found that greater household activities, living with 

someone, past physical therapy, lowered perceived interference, and higher perceived 

control were strongly associated with nondepressed patients with FMS, correctly 

classifying 83% of the nondepressed patients and 74% of the depressed patients. 

Consistent with Okifuji et al.’s findings, Da Costa et al.’s (2001) longitudinal study found 

that in women with FMS, lower depressed mood at 3-year follow-up was associated with 

regular physical activity, older age, higher household income, and fewer functional 

limitations. While tender point change score showed a significant bivariate correlation 

with depression at 3 years, tender point change was not a significant predictor in the final 

regression model predicting depression at 3 years.  

In contrast, in a group of 122 patients with chronic widespread musculoskeletal 

pain (74 confirmed FMS cases and 48 pain controls), 51% of the variance in depression 

scores was explained by total number of FMS-related symptoms and physical functioning 

(White et al., 2002). Women comprised a greater proportion of the group with 
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fibromyalgia (93.2% versus 66.7%), and patients with FMS reported a significantly 

higher prevalence and severity of symptoms (i.e., depressive symptoms, state and trait 

anxiety, emotional irritability, sleep problems, pain, stiffness, and fatigue) than did pain 

controls. In addition, Epstein et al. (1999) reported that FMS patients diagnosed with 

depression by Structured Clinical Interview for DSM-III-R perceived significantly poorer 

physical functioning than did patients without major depression. However findings from 

cross-sectional studies beg the question of the extent to which the association between 

depression and physical functioning/symptoms at one point in time is a function of the 

influence of physical functioning/symptoms on depression or depression’s influence on 

physical functioning/symptoms.  

Longitudinal studies, as opposed to cross-sectional studies, have the potential to 

identify causal relationships. McBeth, Macfarlane, and Silman (2002) investigated the 

predictive power of chronic widespread pain on future psychological distress while 

accounting for baseline co-morbid features of chronic pain (i.e., other somatic symptoms, 

health anxiety, fatigue, abnormal illness behavior, and low levels of self-care). Findings 

by logistic regression analysis indicated that the association between pain status at 

baseline and future psychological distress was explained by the above co-morbid 

features, rather than by pain level per se. McBeth and colleagues concluded that chronic 

pain and certain physical and psychosocial factors interact to predict future distress, 

explaining, in part, why not all persons with chronic pain experience psychological 

distress. 
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Outcomes of depression. Depressed mood was found to predict overall treatment 

response in patients with FMS (Finset et al., 2004). Participants in the Finset et al. study 

were divided into three treatment groups (exercise therapy, cognitive-behavioral stress 

management, and usual treatment), with data collection at baseline and after 14 weeks of 

treatment. Patients with pre-treatment depressed mood failed to show improvement in 

pain distribution scores at the 14 week follow-up. In contrast, a population-based study in 

Norway of women with fibromyalgia, without comorbidity (N = 977) and with 

comorbidity (N = 839), revealed between group differences for the effects of anxiety and 

depression on pain and fatigue (Kurtze & Svebak, 2001). For women without co-

morbidity, anxiety and depression were associated with both pain and fatigue, whereas 

for those persons with co-morbidity, fatigue was associated only with depression and 

pain was associated only with anxiety. These findings are in accordance with those of 

McBeth et al. (2002) who found that future psychological distress was best predicted by 

concomitant features of chronic pain rather than pain per se. Kurtze and Svebak 

suggested that accounting for co-morbid medical conditions may help to clarify the 

relationship between psychological variables and the symptoms of pain and fatigue so 

common to FMS.  

As mentioned previously, patients with FMS typically report higher levels of pain 

and depressive symptoms than patients with other chronic medical conditions. Suhr 

(2003) found that a sample of FMS patients also reported more memory complaints than 

samples of chronic pain patients and healthy controls, but after controlling for fatigue, 

pain, and depression, patients with FMS performed similarly to the other two groups on 
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cognitive tests. Moreover, neuropsychological tests did not add significantly to the 

variance in subjective cognitive complaints after accounting for depression, pain, and 

fatigue. Just as fewer depressive symptoms predicted improvement in pain distribution 

scores (Finset et al., 2004), treatment of depression may improve perceived cognitive 

functioning in persons with FMS. 

To summarize, much of the research related to depression in MS and FMS has 

been cross-sectional and does not clarify cause and effect. A biological basis for 

depression has not been definitively determined for either illness, although rates of 

depression in MS and FMS are consistently higher than in healthy controls, and 

sometimes than in other types of illness. Noteworthy is the finding that younger age in 

both MS and FMS increased the risk of depression. Also notable was the finding that MS 

samples with a proportionately greater number of women than men had lower rates of 

depression, a finding discordant with the stereotyped ‘neurotic female patient’. 

Depression does seem to be positively associated with functional limitations and 

disability in both populations, and further, may mediate the relationship between 

functional limitations and disability, either by biasing self-evaluation of disability or 

provoking vegetative symptoms that themselves limit the performance of daily activities. 

One purpose of the present study was to examine both the direct and indirect effects of 

depressive symptoms on disability so that evidence-based interventions to minimize 

disability can be developed. 
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Social Support 

Social Support in MS 

Research findings concerning the influence of social support on psychological 

well-being in persons with MS have been somewhat inconsistent. For example, in one 

U.S. study, social support was found to be a significant predictor of depression and 

purpose-in-life in 118 persons with MS (Wineman, 1990), but in another study of 251 

persons with MS living in Australia, social support was not a significant predictor of 

future adjustment or self-esteem (McCabe & Battista, 2004). Hupcey (1998) cautioned 

that historically researchers have conceptualized and operationalized the concept of social 

support differently, resulting in a lack of agreement among studies, although in the above 

two studies, social support was similarly defined (i.e., perceived available social contacts 

and friends). While the current study did not address the influence of culture on the 

variables included in the disablement model, it seems appropriate to mention that cultural 

norms could affect the perception of and the expectation for social support, and therefore 

may account for a portion of the inconsistency between studies across different societies. 

A later study of 82 persons with MS in Israel found social support to be the 

strongest predictor of the mental health dimension of a quality of life measure, 

outweighing the other two significant predictors (i. e., cognitive impairment and MS 

duration) in the regression model (Schwartz & Frohner, 2005). Schwartz and Frohner 

used the Medical Outcomes Study (MOS) Modified Social Support Survey (Sherbourne 

& Stewart, 1991), an instrument designed to measure perceived emotional, appraisal, 

informational, and instrumental support.  
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Another U.S. study, including 1,453 persons with MS, found persons with lower 

levels of social support (one standard deviation below the mean) to be almost twice as 

likely to be depressed as those with average or higher social support (Chwastiak et al., 

2002). The measure of social support used in this study was reportedly an abbreviated 5-

item version of the original MOS Modified Social Support Survey, although the exact 

questions included were not disclosed. A much earlier study of depression in MS found 

those persons with more depressive symptoms were more likely to perceive their friends 

and family as providing less support than those persons with fewer depressive symptoms 

(McIvor, Riklan, & Reznikoff, 1984). While a relationship between social support and 

depression has been historically supported in research, there is some argument over 

whether the interpersonal behavior of depressed persons invites rejection by others or 

social deficits increase the risk for depression. The direction of this relationship was 

examined in a study of perceived social support following treatment for depression in 

patients with MS (Mohr, Claussen, & Barrera, 2004). Mohr et al. found that, after a 16-

week depression treatment program, improvements in depressive symptoms completely 

mediated the measured improvements in satisfaction with social support and utilized 

social support. 

In comparison, social support has been shown to mediate the effects of emotional 

distress on ADL functioning (i.e., disability) in a study of 686 persons with MS (Gulick, 

2001). Path analysis revealed that the regression weight for the effect of emotional 

distress on ADL functioning remained significant but decreased in size once the 

mediating variables of social support and personal attributes were introduced to the 
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model. Greater social support was associated with greater emotional distress and poorer 

ADL functioning, suggesting the need for increased support as disease progression 

reduces capacity for independent functioning in persons with MS. 

Furthermore, the very act of seeking social support was found to be associated 

with better psychological health in women, but not men, with MS (McCabe, McKern, & 

McDonald, 2004). The authors reported that previous research had identified gender 

differences in coping strategies, particularly given the social orientation of women. 

Again, it is not possible to determine the direction of the relationship between seeking 

social support and psychological health, although it seems logical to suggest the causal 

ordering of depression leading to less seeking of social support rather than less seeking of 

social support leading to depression. 

In Clingerman and colleagues’ (2004) longitudinal study of resources (e.g., social 

support, economic means, marital status, education, etc.) on functional limitations in 

women with MS, women with lower social support scores consistently reported greater 

functional limitations than women with higher social support scores. The authors 

acknowledged that resources at time of diagnosis were not known, and thus it was not 

possible to estimate how a gain or loss of resources might have affected future functional 

limitations. However, a recent qualitative study of the social experiences of persons aging 

with MS revealed the viewpoint of participants that a decrease in social activity and use 

of community resources over time was largely due to inaccessible services and lack of 

transportation (Fong, Finlayson, & Peacock, 2006). Participants in the latter study voiced 

their concern about being a burden while faced with the reality of increasing disability 
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and need for assistance. This situation may present a dilemma for people who are in need 

of more support than they feel they are able to reciprocate. 

 

Social Support in FMS 

Psychosocial factors have been identified as risk factors for the development and 

persistence of chronic widespread pain (CWP) (Bergman, Herrström, Jacobsson, & 

Petersson, 2002). (CWP differs from FMS in that the diagnosis of FMS requires a 

specified distribution and minimum number of tender points whereas CWP does not.) 

Bergman (2005) later found that the perception of not having personal social support to 

cope with problems in life was associated with a significantly increased risk of chronic 

regional pain in a sample of 588 men and women (OR=1.5, CI=1.1-2.0), and CWP in 303 

men and women (OR=2.0, CI=1.4-2.9). The OR of 2.4 for social support was not 

significant in the small group of women with FMS (N=15). Because other factors (e.g., 

gender, educational level, family history, socio-economic group, etc.) were associated 

with an increased risk of CWP, Bergman theorized that the transmission and modulation 

of pain impulses in FMS may indicate not only a physiological aberration, but also an 

interaction of emotions, perceptions, and cognitions with the nervous system in persons 

with CWP.  

Consistent with Bergman’s (2005) hypothesis described above, the findings of 

Davis, Zautra, and Reich (2001) suggest that women with FMS who are prone to negative 

affect may be particularly susceptible to stress-related increases in the experience of pain. 

Davis et al. found that women with FMS, compared to women with osteoarthritis (OA), 
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were more likely to use avoidance coping behaviors, such as resignation, passivity, and 

social withdrawal in response to high pain episodes. Compared to women with OA, 

women with FMS reported fewer people in their networks and more frequent negative 

interactions with those people. Finally, women with FMS as opposed to women with OA 

were less able to maintain a positive affect during experimentally induced stress, and 

moreover this decline in positive affect was associated with increased pain for the women 

with FMS. Comparable results were obtained by Savelkoul, Post, de Witte, and van den 

Borne (2000) wherein passive or avoidance coping led to less social support and as a 

result, poorer subjective well-being in patients with rheumatic disease.  

In another study of only women with fibromyalgia (N=568), satisfaction with 

perceived social support was found to be associated with less depression, helplessness, 

mood disturbance, and FMS impact, as well as better overall well-being and higher self-

efficacy for symptom management (Franks et al., 2004). However, the cross-sectional 

design of the latter study precluded the authors from distinguishing whether individuals 

with higher levels of depression and mood disturbances rated their social supports as 

inadequate or individuals satisfied with their support system had a lower risk of 

depression and mood disturbances. Also, in an effort to distinguish between various 

aspects of social support, as typically had not been done in prior research, these authors 

also measured the size of the support network and the types of support received in 

addition to satisfaction with perceived support. Network size had a positive influence on 

self-efficacy for pain and symptom management and receiving emotional support 

positively affected self-efficacy for functioning. Surprisingly, receiving more 
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informational support predicted poorer self-efficacy for functioning, a finding that may 

indicate that persons who feel less able to function may actively seek and receive 

information to help them cope with their limitations. 

In agreement with the studies of Davis et al. (2001) and Bergman (2005) were the 

findings of Montoya, Larbig, Braun, Preissl, and Birbaumer (2004). Montoya et al. 

induced pain through stimulation of the elbow tender point in patients with either FMS or 

migraines while recording brain activity through somatosensory evoked magnetic fields. 

For the FMS patients, but not the migraine patients, subjective pain ratings and brain 

activity diminished in the presence of their significant other. These findings provided 

additional support for the hypothesis that social support can influence pain processing 

both at the subjective-behavioral level and the central nervous system level. 

To conclude, most studies including the various aspects of social support have 

found greater social support to be associated with improved psychological well-being and 

functioning, although some have found that increased social support was an indicator of 

increased dependency or need for assistance. Social support has been conceptualized in a 

variety of ways, from satisfaction with available support to network size and utilization of 

support. Because most measures assess the perception of social support rather than 

observed instances of social support (if that were even tenable), depressed mood could 

bias that perception. Evidence for this hypothesis was provided in Mohr et al.’s (2004) 

study wherein perception of social support improved following treatment for depression. 

Because depressed mood or depressive symptoms may influence perceived social 
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support, and because depressed persons may use avoidance coping behaviors, the present 

study assumed that depression preceded social support in the disablement process. 

 

Extra-individual Factors 

Economic Adequacy 

Lower perceived economic adequacy in women with MS (some of whom will be 

included in the present study) was consistently associated with greater functional 

limitations over the 5-year period from 1996 to 2001 (Clingerman et al., 2004). Persons 

with MS living in Australia identified multiple concerns related to economic deprivation 

brought on by MS (De Judicibus & McCabe, 2005). Ranging from increased costs of 

medical care to lower standard of living for the family, worries about financial security 

were pervasive. These concerns are not without merit. In the U.S., total lifetime costs of 

MS in 1994 dollars were estimated at $2.2 million (Whetten-Goldstein, Sloan, Goldstein, 

& Kulas, 1998). This figure represented costs related to lost earnings, medical and 

personal care, and special equipment. Persons with strained finances may lack optimal 

medical care, resulting in more severe disease progression and functional limitations. 

Conversely, persons with greater disability are less likely to have gainful employment 

(O’Connor et al., 2005).  

Higher income level has been associated with better physical and mental health in 

women with FMS (Da Costa et al., 2000; Da Costa et al., 2001). As residents of Quebec, 

participants in Da Costa et al.’s study had universal access to medical care and therefore 

income would not be expected to affect quality of health care. A more likely explanation 
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for the relationship between income and physical health in this study is that poor physical 

health may affect work ability, and as a consequence, income. In Kassam and Patten’s 

(2006) population-based study referenced earlier, the odds ratio for fibromyalgia was 1.5 

(95% CI 1.3 – 1.7) for low versus high income groups. Again, the higher prevalence of 

FMS in people with lower income may reflect the decreased work force participation of 

persons affected by FMS.  

Consistent with the disablement process model, adequate financial resources 

should attenuate disability through the availability of medical care, rehabilitation, 

external supports, or an accommodative environment. However, financial circumstances 

can be quite dynamic, especially for women with disabilities or chronic disabling 

conditions, who may encounter problems with or obstacles to employment. Loss of wage-

based benefits can affect the availability of health insurance, retirement funds, and 

disability earnings. These deficits can have a negative effect on health above and beyond 

the effects related to the specific illness or condition and can exert an important influence 

on the experience of disability. 

 

Summary 

 This chapter reviewed the current literature related to several variables pertinent 

to examining the disablement process in women with MS and FMS. The present study 

furthered the understanding about the relative effects of functional limitations, risk 

factors (age, disease duration, and education), intra-individual factors (depressive 

symptoms and perceived social support), and extra-individual factors (economic 
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adequacy) on disability across two chronic disabling conditions. Understanding the 

determinants of disability for specific conditions will aid in the design of interventions to 

slow down the disablement process, which may or may not need to be condition specific. 
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CHAPTER 3 

METHODS 

This chapter describes the design of the study, the target population and sample, 

and the procedures used for the protection of human subjects. In addition, data collection 

procedures, instrumentation, and data analysis methods are explained. 

 

Design 

This study was a secondary analysis of cross-sectional data. The purpose of the 

study was to test a multivariate model of disability separately in women with MS and 

FMS and to compare the respective models across the two groups. The study examined 

the influences of functional limitations, depressive symptoms, economic adequacy, and 

social support on disability by use of two-group structural equation modeling (SEM), 

while simultaneously controlling for age, education, and duration of illness. Because 

SEM is an a priori method, the research model must be clearly specified in order to 

conduct the analysis (Kline, 2005). SEM simultaneously tests the relationships among an 

entire system of variables and allows for further model-generation to improve the fit 

between the theoretical model and the data (Kline, 2005; Voss et al., 2002). 
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Study Procedures 

Participant Recruitment 

MS Study 

Women between the ages of 20 to 70 years with a diagnosis of MS for at least 6 

months duration were invited to participate in a Wellness Intervention Program for 

women with MS (Stuifbergen, Becker, Blozis, Timmerman, & Kullberg, 2003). Baseline 

data collection occurred between 1997 and 1998. Recruitment strategies included 

publicizing the study in MS chapter newsletters, posting fliers in neurologists’ offices, 

distributing study brochures at MS support group meetings and at a MS adaptive fitness 

day, and mailing invitations to participants in a prior descriptive study. Women interested 

in participating were instructed to contact the research office by phone or mail to indicate 

their interest in the study and supply contact information. Recruitment continued over a 

10-month period and included two separate metropolitan areas in the southwestern US.  

A total of 142 women expressed an interest in the study. A physician’s 

confirmation of diagnosis and clearance to participate in the intervention were required 

for enrollment in the study. Women who were pregnant or who had medical conditions 

for which changes in diet or exercise would be contraindicated were excluded from the 

study. The ability to read, write, and understand English was also required. Of the 

original 142 women, 121 met the eligibility criteria and agreed to participate. Three of 

these 121 participants did not supply baseline data, which left a sample of 118 women. 

Random assignment resulted in 58 women in the wellness program group and 60 women 

in the wait-list control group. 
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FMS Study 

Women between the ages of 18 to 75 with a diagnosis of FMS for at least 6 

months duration were invited to participate in the Lifestyle Counts Intervention designed 

for women with FMS (Stuifbergen, Harrison, Becker, & Carter, 2004). Baseline data 

collection spanned the time period between December 2003 and April 2006. Community 

recruitment of potential participants occurred by announcement of the study in a local 

newspaper, on The University of Texas website, and with fliers in community settings 

and physician offices. Women interested in participating were instructed to call the 

research office 800 number for additional information about the study. The project staff 

was equipped with a script that explained the study and listed inclusion and exclusion 

criteria. Once women were screened by phone, those who met eligibility criteria were 

asked to supply the name and address of their health care provider who could verify their 

FMS diagnosis and provide clearance for participation in the study. As with the MS 

intervention, participants in the FMS intervention could not be pregnant or have a 

medical condition for which changes in diet or exercise would be contraindicated. 

Finally, the ability to read, write, and understand English was required. 

A total of 390 women contacted the research office to inquire about the study. Of 

those, 359 were deemed eligible and indicated their willingness to be contacted once 

classes were forming. From these 359 women, 197 women accepted random assignment 

to either treatment or control classes, provided a physician’s waiver to participate, and 

returned the baseline questionnaires. The Lifestyle Counts Intervention consisted of 8 

classes, treatment or control, and was offered 10 times over the course of 2 ½ years.  
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Data Collection 

MS Study 

A battery of questionnaires was sent to participants’ homes with instructions for 

completion and a postage-paid return envelope included. Completion of the baseline 

questionnaires was required for participation in the intervention classes. Participants 

received a $10 incentive to complete the baseline questionnaires. Although the Wellness 

Program Intervention for women with MS included data collection at time points 

subsequent to baseline, the analysis in the present study will be restricted to baseline data. 

As the battery of instruments collected at baseline was extensive, only instruments 

corresponding to the constructs of interest in the present study were included in this 

analysis. 

 

FMS Study 

As with the MS data collection, baseline questionnaires were mailed to 

participants’ homes with instructions for completion and a postage-paid return envelope. 

Baseline data collection in the FMS study included data from measures not included in 

the questionnaires (e.g., nutrition survey, tender point exam, actigraphy and sleep/activity 

log). Data collection was completed prior to participation in the classes. A $25 money 

order was given to each participant upon successful collection of the baseline data. While 

the intervention study included data collection at time points following the intervention, 

only baseline data is used in the present analysis. Similar to the MS study, the substantive 
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areas included in the battery of instruments collected at baseline were broader in scope 

than those of the present study. 

 

Protection of Human Subjects 

Both the Wellness Intervention Program for women with MS and the Lifestyle 

Counts Intervention for women with FMS were reviewed and approved through The 

University of Texas at Austin School of Nursing Departmental Review Committee and 

The University of Texas at Austin Institutional Review Board for the protection of human 

subjects. Participants were informed that their participation was voluntary, that they 

could withdraw from the study at any time, that their individual information would be 

accessible only to the research team, and that any services they were receiving would not 

be affected by participation. Participants were also informed that they would be assigned 

a number to protect privacy and that any files or documents cross-linking names and 

identification numbers would be locked in the research office. A summary of potential 

risks and benefits was explained to participants, with the assumption that participation in 

either the intervention or control classes posed no greater risk to well-being than the risk 

incurred in everyday life. Only after the research staff reviewed the consent procedure 

and answered remaining questions was informed consent collected from the research 

participants. Approval for this secondary analysis was obtained from The University of 

Texas at Austin School of Nursing Departmental Review Committee and The University 

of Texas at Austin Institutional Review Board (IRB). See Appendix A for the IRB 

approval letter. 



 81

Instrumentation 

Both MS and FMS study participants completed, among others, the following 

instruments used in this analysis: a Background Information Sheet, either the short or 

long form of the Center for Epidemiologic Studies Depression Scale (CES-D) (Radloff, 

1977), the Economic Adequacy Scale (Lobo, personal communication, 1992), the 

Medical Outcomes Study Short Form-36 (SF-36) (Ware & Sherborne, 1992), and the 

Personal Resource Questionnaire (PRQ) (Weinert & Brandt, 1987). In addition, women 

with FMS completed the Fibromyalgia Impact Questionnaire (FIQ) (Burkhardt et al., 

1991) and women with MS completed the Incapacity Status Scale (ISS) (Kurtzke, 1981). 

Appropriate permissions were obtained from scale developers in both studies. The 

instruments are summarized in Table 1 and described in detail in the following sub-

sections. Table 1 also provides the reliability estimates for the MS and FMS samples 

included in the present study. Appendix B contains each instrument, although their 

appearance as formatted in this document is somewhat different than in the study 

questionnaire booklets. 

 

Background Information Sheet 

This form collects both demographic and disease-related information. 

Demographic information includes questions related to age, race and ethnicity, gender, 

children, education, marital status, and employment status. Disease-related information 

includes the year of symptom onset and the year of physician-diagnosed MS or FMS, as 

appropriate. Participants with MS are also asked to report the type of MS with which they 
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have been diagnosed (benign sensory, relapsing-remitting, progressive, or severe- 

progressive). 

 

Center for Epidemiologic Studies Depression Scale 

The Center for Epidemiologic Studies Depression Scale (CES-D) is a measure of 

self-reported depressive symptoms (Radloff, 1977). The scale consists of 20 items that 

address the most common symptoms of depression. This questionnaire is meant to 

measure current state and to be responsive to change in state by asking about the 

frequency with which certain feelings have occurred over the past week. Item scores 

range from zero to three; zero reflects “rarely to none of the time (less than one day)” and 

three reflects “most or all of the time (five-seven days)”. Some items are reverse coded to 

reduce social desirability and positive skew biases. The possible range of scores is 0-60, 

with higher scores representing greater depressive symptomatology. A cutpoint of 16 

suggests clinically significant levels of depression (Andresen, Malmgren, Carter, & 

Patrick, 1994). The CES-D has been used widely throughout the U.S. and has been 

translated into several other languages (Zarit, 1997). 

A short form of the CES-D can be derived from the original 20-item version. The 

CESD-10 has a possible score range from 0 to 30, for which a score above 10 indicates 

probable depression (Andresen et al., 1994). The CESD-10 demonstrated good predictive 

accuracy when compared to the full-length CES-D, misclassifying only one of 88 older 

adults when a cutoff of 10 was used (κ = .97) (Andresen et al.). Test-retest correlation 

was found to be r = 0.71, comparable to test-retest correlations for the 20-item CES-D. 
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Because only the CESD-10 was collected in the MS sample, the CESD-10 was used 

(along with the SF-36 Mental Health subscale) to estimate the latent variable of 

depressive symptoms in the present study. 

 

Economic Adequacy Scale 

The Economic Adequacy scale is an 8-item 4-point scale measuring perceived 

adequacy of economic resources. Respondents are not asked about the amount of specific 

financial resources (e.g., income) but rather whether their existing economic resources 

are adequate to meet their needs in various areas (e.g., meeting rent/mortgage payments, 

food bills, health care needs, special MS needs, child care costs, etc.). Lower scores 

represent fewer financial resources, with 1 indicating Not at all adequate and 4 indicating 

More than adequately. The score for this scale is the average of all items answered by the 

participant. Reliability for this scale has not been routinely reported, although in a study 

of 176 persons with MS, the internal consistency reliability coefficient was α=.94 

(Phillips & Stuifbergen, 2006). 

 

Fibromyalgia Impact Questionnaire 

The FIQ is a 10-item self-administered scale designed to assess the current health 

status of persons with fibromyalgia (Burckhardt et al., 1991). The first item focuses 

mainly on large muscle tasks and contains 10 subitems. Responses on this first item are 

scaled from 0 = always able to do to 3 = never able to do. The scores for the items 

answered are summed and divided by the total number of items answered to produce one 
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physical functioning score (FIQ PF), which allows computation of an average raw score 

in the case of missing data. The next two items ask respondents to circle the number of 

days in the past week that they have felt good and the number of days they have missed 

work. The remaining 7 items address depression, anxiety, sleep, pain, stiffness, fatigue 

and ability to do job and are measured by visual analogs scales. Total FIQ scores may 

range from 0 to 100 – low scores indicate less difficulty with FMS. Test-retest reliability 

of individual FIQ items ranged from .56 to .95 (Burckhardt et al., 1991). A recent review 

of the instrument’s use since 1991 found that it has been extensively validated, translated 

into 8 languages, and referenced in over 100 publications (Bennett, 2005). 

To stay consistent with the disablement process model conceptualization of 

functional limitations, the present study will use only the FIQ PF score as an indicator of 

the latent variable of Functional Limitations. The average test-retest reliability of the FIQ 

PF score measured weekly over the course of 6 weeks was 0.95 (Burckhardt et al., 1991). 

In addition, construct validity of the FIQ PF scale was supported by the significant 

correlation of 0.67 with the Arthritis Impact Measurement Scales (AIMS) lower 

extremity physical functioning component. Although the FIQ PF scale appears to 

measure the ability to perform domestic activities, indirectly it assesses hand and arm 

use, lifting and carrying objects, walking, and general mobility (Mannerkorpi, 

Svantesson, & Broberg, 2006). Mannerkorpi and colleagues’ comparison of performance-

based tests and patients’ ratings of activity limitations yielded a Spearman coefficient of -

.48 (p < .001) for the correlation between the FIQ PF scale and the 6-minute walk test 

(6MWT). 
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Incapacity Status Scale 

The Incapacity Status Scale (ISS), a measure of functional ability used in MS 

research, was originally developed by Kurtzke (1981) to provide clinicians with a tool to 

uniformly record disability in MS patients. It has since been validated for use in research 

in persons with MS by the International Federation of Multiple Sclerosis Societies 

(Wingerchuk et al., 1997). The structured interview form of this scale was adapted to a 

self-administered questionnaire for this study. Sixteen aspects of personal functioning 

(e.g., ambulation, grooming, vision, bowel, bladder, cognition) are rated on a 5-point 

scale, ranging from 0 (normal functioning) to 4 (complete inability to perform the 

activity). The potential score range is from 0 to 64. Internal consistency reliability has 

ranged from 0.80 to 0.93 (LaRocca, Scheinberg, & Slater, 1984; Phillips & Stuifbergen, 

2006; Stuifbergen, Seraphine, & Roberts, 2000).   

Besides measuring functional limitations related to MS, the ISS measures other 

facets of MS disease status, such as bowel and bladder functioning, sexual functioning, 

mentation, medical problems, vision, and fatigue. Some of these items are not consistent 

with the definition of functional limitations (restrictions in basic physical and mental 

actions) as described by Verbrugge and Jette (1994). Following the original work of 

LaRocca et al., (1984), Syndulko et al. (1996) also identified a 3-factor solution from a 

principal components analysis of the ISS. The three composites of Mobility, Activities of 

Daily Living, and Bowel and Bladder had reliability coefficients of 0.91, 0.85, and 0.89, 

respectively. For the present study, the Mobility subscale was one of two observed 

variables to estimate the latent variable of Functional Limitations. The five items 
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included in the Mobility subscale address the activities of ambulation, stair climbing, 

transfer, bathing, and dressing. 

 

Medical Outcomes Study Short Form-36 

The Medical Outcomes Study Short Form (SF-36) is a widely used generic 

measure of health status (Ware & Sherbourne, 1992). Thirty-five of the 36 items are 

distributed among eight scales that measure health constructs that are considered to 

contribute to HRQOL: Physical Functioning (PF), Role Limitations due to Physical 

Health (Role-Physical, RP), Bodily Pain (BP), General Health Perceptions (GH), Vitality 

(VT), Social Functioning (SF), Role Limitations due to Emotional Problems (Role-

Emotional, RE), and General Mental Health (MH). In addition, one item that assesses 

Health Transition (HT) is included but is not used to compute any of the subscale scores. 

All scales are recalibrated to a 0 to 100 scale with higher scores reflecting better health 

status.  

Of the eight scales listed above, the scales of PF, RP, SF, RE, and MH were 

included in the present study. These latter scales were reverse-coded to parallel the 

direction of coding of the other indicator variables, wherein higher values indicate more 

of that particular latent construct. 

Ware and colleagues (1993) recommend that a scale score be computed when at 

least half of the items in a multi-item scale are answered. In the case of scales with an 

odd number of items, half plus one answers are required to calculate a score. Therefore, 

the minimum number of responses needed to compute a score for scales in the present 
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study is as follows: one for SF, two for RE, two for RP, three for MH, and five for PF.  

Analyses with 177,714 elderly and disabled Medicare recipients revealed excellent 

reliability of all scales, with reliability coefficients ranging from 0.83 to 0.93 (Gandek, 

Sinclair, Kosinski, & Ware, 2004). (See Table 1 for specific subscale reliabilities in this 

study.) Individual scale reliabilities from a study across 11 countries (n = 1483 to 9151) 

ranged from 0.68 to 0.92 (Gandek et al., 1998). The two instances where reliabilities did 

not meet the criterion of 0.70 for group comparisons were in Japan and the U.S. for the 

SF scale. Moreover, reliability was greater than 0.90 in the PF scale across all countries 

except for Japan (0.87). 

 

Personal Resource Questionnaire 

The Personal Resource Questionnaire (PRQ) is a two-part norm-referenced 

measure of perceived social support (Weinert & Brandt, 1987). Part 1 assesses the 

number of interpersonal resources a person can count on across nine life situations and 

their satisfaction with these resources. Part 2 is a 25-item Likert scale designed to reflect 

five dimensions of social support: (1) attachment/intimacy, (2) social integration, (3) 

nurturance, (4) reassurance of worth, and (5) availability of assistance. However principal 

components analysis of the 25 items with oblique rotation did not support a five-factor 

structure (Weinert, 1987). Instead a three-factor solution was the most satisfactory, 

explaining 43.4% of the variance. The components were labeled Intimacy/Assistance (11 

items), Integration/Affirmation (9 items), and Reciprocity (5 items).  

Later psychometric testing of a more parsimonious 15-item version of the 25-item 
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PRQ, the PRQ2000, also found a three-factor structure most suitable, explaining 54.1% 

of the variance (Weinert, 2003). Construct labels were not suggested for the three 

components identified in the factor analysis of the PRQ2000. Close examination of the 

items that loaded on each of the three factors revealed constructs similar to those 

identified in the three-factor solution of the original PRQ. Thus, for the purposes of this 

study, the 15 items from the original PRQ that compose the PRQ2000 were assigned to 

each of the subscales identified in the 2003 factor analysis. The labels of 

Intimacy/Assistance, Integration/Affirmation, and Reciprocity were used for these 

subscales, all of which modeled the latent variable of social support. 

Reliability coefficients (Cronbach’s alpha) for the total PRQ2000 have ranged 

from 0.87 to 0.93, and for the 25-item PRQ, from 0.76 to 0.94 (Weinert, 2003). 

Reliabilities for the three-factors of the PRQ2000 were 0.82 for factor I (labeled 

Intimacy/Assistance in the present study), 0.81 for factor II (labeled 

Integration/Affirmation in the present study), and 0.79 for factor III (labeled Reciprocity 

in the present study). Construct validity for the PRQ2000 was established by significant 

associations with mental health measures. Low to moderate (r = -.24 to -.51) correlations 

were found between the PRQ2000 and the CES-D and the Profile of Mood States.
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Table 1 
Summary of Study Instruments 
Instrument Variable Subscale Number 

of Items 
Reliability 

Center for 
Epidemiologic 
Studies 
Depression Scale, 
Short Form 

Depressive 
Symptoms 

None 10 r = .71 
αms = .88 
αfms = .85 

Economic 
Adequacy Scale 

Adequacy of 
Financial 
Resources 

None 8 α = .94 
αms = .96 
αfms = .97 

Fibromyalgia 
Impact 
Questionnaire 

Functional 
Limitations 

Physical Functioning, 
Items 1-10 

1 with 10 
subitems 

α = .95  
αfms = .93 

Incapacity Status 
Scale 

Functional 
Limitations 

Mobility, Items 1-3, 6, 7 5 α = .91 
αms = .91 

Physical Functioning, 
Item 3 a-j 

10 α =.93 
αms = .93 
αfms = .89 

Role Limitations- 
Physical, Item 4 a-d 

5 α =.83 
αms = .83 
αfms = .91 

Role Limitations- 
Emotional, Item 5 a-c 

4 α =.91 
αms = .83 
αfms = .93 

Social Functioning, 
Items 6 & 10 

3 α =.88 
αms = .85 
αfms = .87 

Medical 
Outcomes Study 
Short Form-36 

Functional 
Limitations 
Depressive 
Symptoms 
Disability 

Mental Health, Item 9 
b,c,d,f,h 

2 α =.85 
αms = .86 
αfms = .87 

Intimacy/Assistance, 
Items 1,5,15,19,23 

5 α =.82 
αms = .84 
αfms = .82 

Integration/Affirmation, 
Items 2,3,8,12,18 

5 α =.81 
αms = .78 
αfms = .80 

Personal 
Resource 
Questionnaire 

Social Support 

Reciprocity, Items 
6,9,11,14,20 

5 α =.79 
αms = .79 
αfms = .84 

α = reliability reported in the literature 
αms = reliability for present MS sample; αfms = reliability for present FMS sample 



 90

 
Sample 

The final samples used in this analysis included 118 women with MS and 197 

women with FMS. Participants in both samples were primarily married, educated, 

middle-age Caucasian women. With a mean age of 45.53 years (SD = 10.23), women 

with MS were significantly younger (t = -8.209, p < .001) than women with FMS, whose 

mean age was 53.26 years (SD = 9.89). Women with MS had a significantly longer 

duration of illness, with a mean of 9.64 years (SD = 6.95), compared to women with 

FMS, whose mean duration of illness was 7.79 years (SD = 5.83). No significant 

differences were found between the two groups of women for years of education or hours 

worked per week. The demographic and disease-related characteristics of the two 

samples are reported in Tables 2 and 3.
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Table 2 
Frequency Distribution of Demographic and Disease-related Characteristics 
Variable MS Sample, N =118 FMS Sample, N = 197 

Marital status 
   Never married n (%) 
   Married, n (%) 
   Divorced/Separated, n (%) 
   Widowed, n (%) 
   Living with significant other, n (%) 
 

 
17 (14.4) 
67 (56.8) 
25 (21.2) 
6 (5.1) 
3 (2.5) 

 
12 (6.1) 
125 (63.5) 
49 (24.8) 
5 (2.5) 
6 (3) 

Race* 
   African American/Black, n (%) 
   American Indian/Alaska Native, n (%) 
   Asian American, n (%) 
   Caucasian/White, n (%) 
   Hispanic/Mexican American, n (%) 
   Other/More than one category, n (%) 
 

 
14 (11.9) 
** 
1 (0.8) 
96 (81.4) 
3 (2.5) 
4 (3.4) 

 
7 (3.6) 
3 (1.5) 
none 
161 (81.7) 
** , *** 
25 (12.7) 

Education* 
   No Degree, n (%)  
   Vocational Training, n (%) 
   GED, n (%) 
   High School Diploma, n (%) 
   Associate Degree, n (%) 
   Bachelors Degree, n (%) 
   Graduate Degree, n (%) 

 
4 (3.4) 
4 (3.4) 
2 (1.7) 
34 (28.8) 
16 (13.6) 
39 (33.1) 
19 (16.1) 
 

 
1 (0.5) 
13 (6.6) 
4 (2.0) 
59 (29.9) 
23 (11.7) 
58 (29.4) 
37 (18.8) 
 

Employment status* 
   Employed full-time, n (%) 
   Employed part-time, n (%) 
   Retired, n (%) 
   Unemployed due to disability, n (%) 
   Homemaker, n (%) 
   Other (student, fired, laid off), n (%) 

 
38 (32.2) 
21 (17.8) 
12 (10.2) 
19 (16.1) 
19 (16.1) 
9 (7.5) 

 
51 (25.9) 
29 (14.8) 
44 (22.3) 
44 (22.3) 
19 (9.6) 
6 (3) 
 

Clinical Course* 
   Benign sensory MS, n (%) 
   Relapsing-remitting MS, n (%) 
   Progressive MS, n (%) 
   Severe-progressive MS, n (%) 

 
13 (11) 
66 (55.9) 
33 (28) 
1 (0.8) 

 
Does Not Apply 

* Categories not adding to 100% reflect missing data. 
** This category was not offered. 
*** Thirty women (15.2%) indicated they were of Spanish, Hispanic, or Latino 
ethnicity.
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Table 3 
Means and Standard Deviations of Demographic and Disease-related Characteristics 
Variable MS Sample, N =118 FMS Sample, N = 197 

Age (years) 45.53 (SD = 10.23)a 
 

53.26 (SD = 9.89) a 
 

Duration of Illness 
(years) 

9.64 (SD = 6.95)b 
 

7.79 (SD = 5.83) b 
 

Years of Education 15.41 (SD = 2.24) 
 

15.10 (SD = 3.0) 
 

Hours Worked Per Week 32.35 (SD = 14.29) 33.38 (SD = 15.3) 
 

a Means in this row are significantly different at p < .001 
b Means in this row are significantly different at p = .004 
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Statistical Analysis 

Data analysis was conducted with the Statistical Package for the Social Sciences 

(SPSS) 15.0 (SPSS, 2006) and Analysis of Moment Structures (Amos) 7.0 (Arbunkle, 

2006) software programs. Descriptive statistics (means, standard deviations, and 

frequencies) were used to describe the sample. All data included in the SEM analysis 

were interval or ratio level, and as such were treated as continuous variables. Both 

samples in this study met the minimum criterion of 100 cases for conducting SEM 

analysis (Keith, 2006). The data sets have been maintained by the research staff of Alexa 

Stuifbergen, PhD, RN, Principal Investigator for both the MS and the FMS study. 

Rigorous attention has been given to obtaining complete data sets for all participants, 

with protocols in place to contact participants when missing data are discovered. Mean 

substitution for the CESD-10, PRQ, and the ISS is routinely performed when no more 

than 15% of the items in the scale are missing. In the case of the SF-36 subscales, other 

rules of substitution apply and are explained in the instrument description. 

All but two scales used in this 2-group analysis met the minimum accepted level 

of reliability, i.e.  α = .80 (Streiner & Norman, 2003). Because the internal consistency of 

these two scales almost reached the recommended value of .80 (MS sample 

Integration/Affirmation α = .78; MS sample Reciprocity α = .79), these scales were 

retained in the present study.  

Exploratory data analysis was conducted to inspect the data for univariate 

normality, multivariate normality, outliers, linearity, homoscedasticity, multicollinearity, 

relative variances, and missing data (Kline, 2005). Raw data from each sample was 
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submitted to the Amos program to specify confirmatory models. Testing of the initial 

confirmatory models revealed problems with the latent variable Disability. The 

suggestion by Amos that the error terms of the indicators of Disability should be 

correlated with multiple other error terms in the model called the coherence of this latent 

variable into question. Representing Disability by the individual observed variables of 

SF-36 SF and SF-36 RP remedied the problem of collateral correlated errors. Once well-

fitting confirmatory models for each group were established, structural equation models 

(SEMs) were drawn in the Amos software.  After arriving at a single model with an 

acceptable fit for each group, a multi-group analysis was run. Fit statistics were used to 

test for configural and metric invariance and to determine if the effects of the predictors 

of disability differed between the two groups. 

 

Research Questions 

Research Question 1: Is the proposed research model supported by the final SEM 

model?  

This question was addressed by first analyzing a confirmatory model for the FMS 

sample in Amos. Simultaneous model fitting was not possible because slightly different 

measured variables defined the latent variable of Functional Limitations for the two 

groups. Moreover, the larger FMS data set was used in the initial confirmatory analysis 

because the likelihood of encountering technical problems in SEM analysis is higher with 

smaller samples (Kline, 2005).  
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Modification indices generated by the Amos program were considered in 

subsequent revisions of the confirmatory model. The statistical significance of factor 

loadings and correlations between variables was evaluated to determine if any variables 

should be eliminated. Finally the research model (specifying directional paths between 

constructs and observed variables) was estimated with the FMS sample data. All 

respecifications from the confirmatory model (or measurement model) were retained.  

Fit statistics of the structural model were compared to those of the final 

confirmatory model to determine the need for revision. Information contained in the 

modification indices guided this process. The structural model developed from the FMS 

sample was tested with the MS sample, with subsequent changes to the model based on 

both fit statistics and theoretical logic. A model mutually-fit to both groups was then used 

for the multisample analysis. 

 

Research Question 2: Are similar latent variables operating in both the MS and the 

FMS groups? 

Metric invariance was tested to answer this question. Factor loadings from the 

latent variables of Functional Limitations, Social Support, and Depressive Symptoms to 

their respective measured variables were constrained to be equal for both the MS and 

FMS groups. Constraining the factor loadings specified that the latent variables were the 

same across the two groups and the variables of interest meant the same thing for 

participants with MS as for participants with FMS (Keith, 2006). The fit statistics for the 
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model with constrained factor loadings were compared to the fit statistics for the initial 

multisample model. 

 

Research Question 3. Do the effects of functional limitations, depressive symptoms, 

social support, or economic adequacy on disability differ between the two groups? 

Because the placement of several paths in the original research model was 

changed, only the effects of functional limitations and depressive symptoms on disability 

could be compared across the two samples. Therefore, although freely estimated, the 

paths from Depressive Symptoms and Functional Limitations to SF-disability and RP-

disability were constrained to be equal across the two group and differences in model fit 

were evaluated for significance. 

 

Research Question 4: What are the direct and indirect paths from observed variables 

(age, education, duration of illness, and economic adequacy) and latent variables 

(functional limitations, depressive symptoms, and social support) to disability in women 

with MS and FMS? 

Standardized direct, indirect, and total path coefficients were examined within 

each sample to understand the magnitude of the effects exerted by the observed and latent 

variables on both SF-disability and RP-disability. Unstandardized coefficients were used 

for across-group comparisons. 
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Summary 

 This chapter provided a review of the methodology used to conduct this 

secondary analysis. Research procedures specific to the two wellness intervention studies 

on which this analysis is based were discussed. Women with a diagnosis of either MS or 

FMS took part in the intervention studies and were described in this chapter. Data for the 

current study were entered into a statistical program appropriate for the analysis of each 

of the stated research questions. Results of the analyses are presented in Chapter Four. 
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CHAPTER 4 

RESULTS 

This chapter presents the study results, which include the descriptive statistics for 

the study variables and answers to the research questions. Demographic characteristics of 

the samples were provided in Chapter 3. 

 The construct of disability was originally intended to be represented as a latent 

variable. However during the initial exploratory model testing with disability treated as a 

latent factor, numerous modification indices involved the error term of the measured 

variable of SF-36 RE. For example, correlations between the error term of SF-36 RE and 

the error terms for the two indicators of depressive symptoms (i.e., the measured 

variables of CESD-10 and SF-36 MH) were among some of those suggested. That fit 

would improve with these error terms correlated suggested that the SF-36 RE was 

tapping into the construct of depressive symptoms and was not contributing to the 

construct of disability. Elimination of the poorly performing measure of SF-36 RE and 

respecification of a model wherein disability was represented by the two measured 

variables of SF-36 SF (SF-disability) and SF-36 RP (RP-disability) resulted in a much 

better model, according to fit statistics.  

 

Descriptive Statistics for the Major Study Variables 

Measures of Central Tendency 

 Tables 4 and 5 show the range, mean, standard deviation, kurtosis, and skewness 

for age, education, years of illness, economic adequacy, functional limitations, depressive 
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symptoms, social support, and disability for the FMS sample and the MS sample, 

respectively. The kurtosis and skewness values of all variables met the desired value of 

less than 2.0 for kurtosis and less than 7.0 for skewness. 

 Overall, the mean scores of the major study variables indicated poorer physical 

and mental health for the sample of women with FMS compared to the sample of women 

with MS. The results of t-test comparisons for those variables common to both samples 

are listed in Table 6. Women with FMS perceived their economic adequacy and social 

support to be significantly lower than did women with MS. Women with FMS also 

reported significantly higher depressive symptoms, poorer physical functioning, and 

greater SF-disability. While the mean age of women with FMS was significantly higher 

than for women with MS, their duration of illness was significantly shorter than that of 

women with MS.  
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Table 4 
Descriptive Statistics for Study Variables of FMS Sample (N = 197) 
Variable – FMS Sample Range M SD Skewness Kurtosis 

Age (years) 24-74 53.26 9.89 -.46 .16 

Years of Illness 0-31 7.79 5.83 1.36 2.18 
 

Years of Education 4-25 15.09 2.99 -.06 1.57 
 

Economic Adequacy 8-32 22.58 6.43 -.17 -.61 

Functional Limitations 
   SF-36 Physical Functioning ŧ 
   FIQ Physical Functioning 

 
0-100 
0-9.32 

 
59.13 
4.72 

 
23.43 
2.40 

 
-.28 
-.28 

 
-.83 
-.71 

Social Support 
   Intimacy/Assistance 
   Integration/Affirmation 
   Reciprocity 

 
5-35 
5-35 
7-35 

 
27.22 
25.23 
24.37 

 
6.57 
5.98 
7.11 

 
-.87 
-.63 
-.56 

 
.36 
.16 
-.51 

Depressive Symptoms 
   CES-D 
   SF-36 Mental Health ŧ 

 
1-29  
0-100 

 
14.72 
42.54 

 
6.40 
21.93 

 
.20 
.28 

 
-.75 
-.53 

Disability 
   SF-36 Social Functioning ŧ 
   SF-36 Role Physical ŧ 

 
0-100 
0-100 

 
53.43 
66.75 

 
27.07 
24.09 

 
-.25 
-.65 

 
-.58 
-.11 

ŧ The scoring of all SF-36 scales has been reversed so that higher scores reflect poorer 
functioning. 
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Table 5 
Descriptive Statistics for Study Variables of MS Sample (N = 118) 
Variable – MS Sample Range M SD Skewness Kurtosis 

Age (years) 21-70 45.53 10.23 .058 -.17 

Years of Illness 0-36 9.64 6.95 1.14 1.19 
 

Years of Education 4-22 15.41 2.24 .39 -.02 
 

Economic Adequacy 10-32 24.56 5.79 -.33 -.52 

Functional Limitations 
  SF-36 Physical Functioning  ŧ 
  ISS Mobility 

 
0-100 
1.07-42 

 
53.22 
15.43 

 
28.72 
7.84 

 
-.15 
.68 

 
-.1.03 
.37 

Social Support 
  Intimacy/Assistance 
  Integration/Affirmation 
  Reciprocity 

 
5-35 
5-35 
6-35 

 
28.92 
27.92 
27.63 

 
6.04 
5.01 
5.48 

 
-1.5 
-1.2 
-1.1 

 
2.79 
2.93 
2.03 

Depressive Symptoms 
  CES-D 
  SF-36 Mental Health  ŧ 

 
0-27  
0-92 

 
10.60 
30.24 

 
6.40 
20.01 

 
.45 
.51 

 
-.84 
-.41 

Disability 
  SF-36 Social Functioning  ŧ 
  SF-36 Role Physical ŧ 

 
0-100 
0-100 

 
29.45 
60.59 

 
25.61 
39.01 

 
.56 
-.47 

 
-.63 
-1.30 

ŧ The scoring of all SF-36 scales has been reversed so that higher scores reflect poorer 
functioning. 
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Table 6 
Comparisons of Means for Continuous Variables 
Variable  MS Sample 

(N = 118) 
FMS Sample 
(N = 197) 

Age (years) 45.53 53.26*** 

Years of Illness 9.64 7.79** 

Years of Education 15.41 15.09 

Economic Adequacy 24.56 22.58*** 

Functional Limitations 
   SF-36 Physical Functioning ŧ 

 
53.22 

 
59.13* 

Social Support 
   Intimacy/Assistance 
   Integration/Affirmation 
   Reciprocity 

 
28.92 
27.92 
27.63 

 
27.22** 
25.23*** 
24.37*** 

Depressive Symptoms 
   CES-D 
   SF-36 Mental Health ŧ 

 
10.60 
30.24 

 
14.72*** 
42.54*** 

Disability 
   SF-36 Social Functioning ŧ 
   SF-36 Role Physical ŧ 

 
29.45 
60.59 

 
53.43*** 
66.75 

ŧ The scoring of all SF-36 scales has been reversed so that higher scores reflect poorer 
functioning. 
* p< .05 
** p <.01 
*** p<.001 



 103

Measures of Association 

Functional Limitations 

Correlations among the study variables are displayed in Tables C1 and C2 of 

Appendix C. The latent variable of functional limitations was estimated by the SF-36 PF 

scale and the FIQ physical functioning (FIQ PF) subscale in the FMS sample and by the 

SF-36 physical functioning scale (SF-36 PF) and the ISS mobility subscale in the MS 

sample. Scales were coded so that higher scores represented greater functional 

limitations. Cohen’s (1988) criteria for estimating the strength of the association between 

variables was used in this study (i.e., a small or weak correlation has an absolute value of 

approximately 0.1, a medium or moderate correlation, an absolute value of 0.3, and a 

large or strong correlation, 0.5 and above). The SF-36 PF scale was strongly correlated 

with the indicator of functional limitations specific to each group, i.e., the FIQ PF scale (r 

= .70, p < .01) and the ISS mobility scale (r = .76, p < .01). The strength of these 

correlations indicated that both scales made similar but unique contributions to the 

construct of functional limitations. In women with FMS, both indicators of functional 

limitations were strongly correlated with RP-disability and moderately correlated with 

SF-disability. However, in women with MS, the indicators of functional limitations were 

moderately correlated with RP-disability, and weakly correlated with SF-disability. 

 

Depressive Symptoms 

The two indicators of depressive symptoms, SF-36 MH and CESD-10 scores, had 

a bivariate correlation of r = .79 (p < .01) in the FMS sample and r = .81 (p < .01) in the 
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MS sample. The SF-36 MH and CESD-10 were scored so that higher scores reflected 

higher depressive symptoms. Across both samples, the indicators of depressive symptoms 

were correlated with lower perceived economic adequacy, less social support, and greater 

SF-disability and RP-disability. However, the correlations between the indicators of 

depressive symptoms and RP-disability were stronger in women with FMS than in 

women with MS. 

 

Social Support 

The three measures of social support were moderately to strongly correlated with 

one another in both groups. In the FMS sample, the association between 

Intimacy/Assistance and Integration/Affirmation was r = .60 (p < .01), between 

Intimacy/Assistance and Reciprocity, r = .59 (p < .01), and between 

Integration/Affirmation and Reciprocity, r = .73 (p < .01). In the MS sample, the 

association between Intimacy/Assistance and Integration/Affirmation was r = .47 (p < 

.01), between Intimacy/Assistance and Reciprocity, r = .57 (p < .01), and between 

Integration/Affirmation and Reciprocity, r = .72 (p < .01).  

While greater social support was significantly associated with better perceived 

economic adequacy, lower depressive symptoms, and less SF-disability and RP-disability 

in both groups of women, the correlations between the three measures of social support 

and Economic Adequacy were stronger in the MS than the FMS sample. Of the three 

PRQ subscales, that of Integration/Affirmation displayed distinctly higher correlations 

with the SF-36 MH and CESD-10 across groups. 
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Disability 

 No longer represented as a latent construct, disability was measured with the 

SF-36 SF and the SF-36 RP scales. (Examining the components of disability and their 

respective predictors individually made theoretical sense because the SF-36 SF scale 

inquires about the effects of both physical and mental health on social activities and the 

SF-36 RP scale addresses the effects of only physical health on role functioning.) In the 

FMS sample, a strong correlation was found between the SF-36 SF and SF-36 RP scales 

(r = .60, p < .01), whereas in the MS sample these two measures of disability were just 

moderately correlated (r = .48, p < .01). In addition to the relationships already discussed, 

greater disability was associated with lower perceived economic adequacy in both groups 

of women. 

 

Data Screening 

 Kline (2005) suggests that the original data be inspected for violations of the 

assumptions of SEM. The results of the initial data screening are discussed as applicable 

to the assumptions for data used in SEM programs. 

 

Univariate Normality 

The distribution of all variables was evaluated for univariate normality with 

skewness and kurtosis statistics. These values are provided in Tables 4 and 5. The 

estimation method used in Amos graphics, ML estimation, is robust to skew values less 

than 2.0 and kurtosis values less than 7.0 (West, Finch, & Curran, 1995). For the FMS 
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data set, the highest absolute skew value was 1.36 and the kurtosis value was 2.18. For 

the MS data set, the highest absolute skew value was 1.51 and the kurtosis value was 

2.93. Based on these statistics, the assumption of univariate normality was met for data 

from both samples. 

 

Multivariate Normality 

Joint frequency distributions of all variables were inspected with bivariate 

scatterplots. While not all scatterplots had the desired oval-shaped distribution, the 

bivariate distributions did not show any curvilinear relationships. The multivariate 

kurtosis value of 6.28 (critical ratio = 2.23) for the FMS sample indicated moderate 

kurtosis. The multivariate kurtosis value of 20.30 (critical ratio = 5.58) for the MS sample 

indicated moderate to severe kurtosis, but ML estimation is relatively robust to violations 

of normality.  

Bivariate scatterplots revealed ceiling effects for SF-36 PF, SF-36 RP, Economic 

Adequacy, and all the indicators of social support in the FMS group, indicating that the 

women with FMS tended to perceive the upper limits of functional limitations and 

disability related to physical roles, as well as high economic adequacy and social support. 

Similar ceiling effects were noted for Economic Adequacy and all the social support 

indicators in the women with MS. Floor effects for SF-36 SF observed in the women with 

MS represented lower overall disability related to social roles. 
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Transformations 

While transformations were not used in the present study, they may offer a 

solution for problems related to univariate nonnormality. Kline (2005) lists examples 

such as square root, logarithmic, and inverse functions. Because transformations alter the 

shape of the distribution, they may help in dealing with outliers. However, the original 

metric is sacrificed and interpretation of the results for any transformed variable must be 

made in the transformed metric. 

 

Outliers 

The standardized values for all variables were computed and examined for values 

greater than 3.0. No pervasive cause (e.g., lower education, higher age) of outlying scores 

was identified. In the FMS data set, a total of 10 cases had outlying values: 4 in years of 

education, 3 in years of diagnosis, and 3 in one of the three PRQ subscales. 

In the MS data set a total of 9 outlying values were found among 8 participants: 1 case 

had outlying values in two of the three PRQ subscales, 3 other cases were in the PRQ 

subscales, another in years of diagnosis, and 3 more in the ISS mobility subscale. No 

cases were eliminated from the data sets due to outlying values. 

 

Missing Data 

Neither data set used in this study had missing demographic data. The treatment 

of missing data for computation of the various subscale scores was explained in Chapter 

3. If it were the case that either data set had missing data, a covariance matrix could first 
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be analyzed to obtain the modification indices necessary to base respecification of the 

model. The final model could then be re-run with raw data files using ML estimation, 

which accommodates missing data in the analysis without imputing missing values. 

  

Multicollinearity 

Kline (2005) advised that certain mathematical operations are not possible when 

intercorrelations among variables are too high (e.g., >0.85). There were not any 

intercorrelations greater than 0.85 in either the FMS or the MS data set. The highest 

intercorrelation in the FMS data set was between the SF-36 MH and CESD-10 variables 

(r = .79). Likewise, the highest intercorrelation in MS data set was between the SF-36 

MH and CESD-10 variables (r = .81). 

 

Relative Variances 

Covariance matrices may be considered ill-scaled if the ratio of the largest to 

smallest variance is greater than 10 (Kline, 2005), but others suggest that Amos can 

handle data with standard deviations between 0.5 to 99 (Keith, personal communication 

2/21/07). Only the Economic Adequacy Scale had a variance below one, so to improve 

the ratio between the variance of the Economic Adequacy Scale and the variances of the 

other variables, the mean score of this scale was multiplied by a constant of eight (the 

number of items in the scale). The original economic adequacy mean for the FMS sample 

was 2.82 (SD = 0.80) and the rescaled mean became 22.57 (SD = 6.43). The original 

economic adequacy mean for the MS sample was 3.07 (SD = 0.72) and the rescaled mean 
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became 24.55 (SD = 5.79). Interpretation of the overall effect on or from economic 

adequacy must be divided by a factor of eight. 

 

Components of a Structural Equation Model 

 A structural equation model consists of two main parts: the measurement or 

confirmatory model, which represents a set of p observable variables as indicators of a 

smaller set of latent variables, and the path model, which depicts relations of dependency 

between the latent variables (McDonald & Ho, 2002). Latent variable SEM combines a 

confirmatory factor analysis (CFA) of the constructs involved in the research study and a 

path analysis of the influences of these constructs on each other (Keith, 2005). It is 

common to see full latent variable SEM models, although mixed models in which some 

variables in the path model are latent and some are observed are possible (McDonald & 

Ho). The current study involves mixed model SEM.  

 In a SEM with latent variables, the error variances are symbolized with a lower 

case e and represent the measurement error for all observed variables. The disturbances, 

symbolized with a lower case d, reflect the omitted causes (of error) for the latent 

constructs. Because latent variables have no set scale, one of the factor loadings (path 

from the latent to measured variable) of each latent variable was set to a value of one. In 

effect, this sets the scale of the latent variable to match the scale of that particular 

indicator. Likewise, the scale for each error variance is set to the scale of their 

corresponding variable by setting their path to a value of one. Abbreviations for the 

observed variables and latent variable indicators in the SEMs of this study are listed in 
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parentheses following the name of the variable: age (Age), duration of illness (Dur_ILL), 

education (Educ), economic adequacy (Econ), SF-36 Physical functioning (pf), FIQ 

physical functioning and ISS mobility (mobility), CESD-10 (cesd), SF-36 Mental health 

(mh), PRQ-Intimacy/Assistance (intm), PRQ- Integration/Affirmation (affrm), PRQ- 

Reciprocity (recip), SF-36 Social Functioning (SF), and SF-36 Role Physical (RP).  

As was mentioned in Chapter 3, the metric of all the SF-36 scales used in this 

analysis was reversed, so that higher scores indicate poorer health and functioning. This 

was done to keep the scaling of the measured variables congruent with the underlying 

construct of each latent variable. For example, higher scores on the SF-36 scale of PF 

reflected worse physical functioning (greater functional limitations) and on the SF-36 

MH, higher depressive symptoms. The two measured variables representing disability 

(SF-36 RP and SF-36 SF) were also reverse-coded so that higher values on these two 

scales indicated more role limitations due to physical health and poorer social functioning 

(i.e., greater disability). 

 

Analysis of Research Questions 

Research Question 1: Is the proposed research model supported by the final SEM 

model? 

As explained in Chapter 3, several steps may be required to develop a good-fitting 

SEM for any sample of data. This process is more involved when a model developed for 

one group is then tested in another. Details of these processes are discussed below, but in 

the interest of conciseness, the diagrams and fit statistics for the early models generated 
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using the FMS sample data are contained in Appendix D. Mutually-fit models and 

applicable fit statistics are included in the main text. 

 

Fit Statistics 

SEM programs derive fit statistics from comparisons between the actual 

correlation matrix and the implied correlation matrix (which is created by using the 

solved path model based on the actual correlation matrix). The χ2 test determines if the 

actual and implied matrix are statistically different from one another (Keith, 2005). Thus, 

a significant χ2 is undesirable as it indicates that the model and the data are not consistent 

with one another. The χ2 statistic is related to sample size, such that models with very 

large samples may have a statistically significant χ2 when those same models would not 

with smaller samples. Other fit statistics have been developed that overcome this 

problem.  

The Goodness of Fit Index (GFI) estimates the proportion of variability in the 

sample covariance matrix explained by the model (i.e., the implied covariance matrix) 

(Jöreskog & Sörbom as cited in Kline, 2005). Other available fit indices compare the fit 

of the existing model with that of the independence model (null model) which assumes 

zero population covariances among the observed variables (Kline, 2005). Two such 

indices are the comparative fit index (CFI) and the Tucker-Lewis index (TLI). Values for 

the GFI, CFI, and TLI may range from 0 to 1.0, with values of .95 and above representing 

a good fit of the model to the data. The root mean square error of approximation 

(RMSEA) is a measure of the discrepancy between the empirical data and the implied 
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model per degree of freedom in the model. For this reason it is know as a parsimony-

adjusted index (Kline, 2005).  A RMSEA ≤ 0.05 is accepted to indicate a close 

approximate fit, whereas values between .05 and .08 indicate a moderate fit, and values 

greater than 1.0 indicate a poor fit (Kline). The standardized root mean square residual 

(SRMR) estimates model fit by averaging the difference between the actual and implied 

covariance matrix. Values below .08 suggest a good fit (Keith, 2005). Finally the Akaike 

Information Criterion (AIC) is a predictive fit index that is useful in comparing 

competing nonhierarchical models fitted to the same data (Kline, 2005). The model with 

the lowest AIC value is preferred. 

 

Specification of FMS Confirmatory Model 

The first step in this process was the specification of the initial measurement or 

confirmatory model. Using raw data files of the FMS sample (the larger of the two data 

sets), Amos 7.0 estimated the confirmatory model using ML estimation. At this stage of 

model building, correlations were allowed among all the variables in the model and all 

relationships were nondirectional, with the exception of the relationships between the 

latent variables (or factors) and their respective measured variables (or indicators). The 

confirmatory model was analyzed to determine how consistent it was in explaining the 

data, in other words, how well it ‘fit.’ Fit statistics generated from this model were also 

used as a basis of comparison for fit statistics generated in future models that 

incorporated theoretically meaningful respecifications of the model according to 

modification indices. Although the first confirmatory model (Initial FMS Confirmatory 
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Model) is not presented in diagram form, the fit statistics for this model are included in 

Table D1 in Appendix D.  

 Modification indices generated from the analysis of the Initial FMS 

Confirmatory Model were incorporated into subsequent confirmatory models. The first 

modification index (14.424) suggested a correlation between Age and e2 (error term for 

the measured variable of SF-36 PF). The need for this correlation indicated that age 

affected pf above and beyond the effect of age on Functional Limitations. (Of note, the 

standardized residual between age and SF-36 PF was 2.359). The addition of a 

correlation between age and e2 to the Initial FMS Confirmatory Model resulted in a 

better fitting model, as well as the generation of another modification index (11.885) for a 

correlation between Econ and e5 (error term for the measured variable of 

Intimacy/Assistance). That a correlation between e5 and Econ could improve the fit of 

the model could be due to better economic status in women with more intimate 

relationships (i.e., married). Adding this second correlation to the last model improved 

the fit, although none of the new modification indices offered in this last model were 

sizable or appropriate. The final confirmatory model for the FMS group is displayed in 

Appendix D (Figure D1, Final FMS Confirmatory Model). As desired, the inter-construct 

correlations demonstrated little change from the initial to the final confirmatory model. 

The fit statistics of the Final FMS Confirmatory Model can be compared to those of the 

Initial FMS Confirmatory Model. The Final FMS Confirmatory Model demonstrated 

acceptable fit statistics and a nonsignificant χ2 (p = .137), indicating that the model was a 

good explanation of the data. 
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Specification of FMS SEM 

 Concluding that a relatively good fit existed between the hypothesized 

measurement model and the observed data from the FMS sample, the latent variable SEM 

was specified (First FMS SEM). Besides including the two additional error correlations 

discussed earlier, correlations between exogenous variables were retained in the initial 

SEM. Based on the significance and magnitude of correlations in the final confirmatory 

model, certain paths were permitted to remain in the initial SEM as long as these paths 

were not illogical. For example, the correlation between Economic Adequacy and 

Depressive Symptoms was -.33, suggesting that better Economic Adequacy was 

associated with  a lower level of Depressive Symptoms. While this path was not 

anticipated in the research model pictured in Figure 2, the data supported this relationship 

and a reasonable argument could have been made in defense of this association. Likewise 

some paths were eliminated outright if the absolute correlation between those variables 

was less than .10 in the final confirmatory model and these omissions made theoretical 

sense (i.e., the elimination of a direct path from Age to RP-disability seemed logical 

because the effect of age on disability could be mediated through the latent variable of 

Functional Limitations). The fit of the first SEM model was adequate (see Table D1). In 

an iterative process, the elimination of eight more nonsignificant paths improved the fit of 

the model. The fit statistics for the second structural model of the FMS group are also 

contained in Appendix D, as are diagrams of both the first and second FMS SEMs (See 

Figures D2 and D3 in Appendix D). The increases in χ2  associated with the above 
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changes to the first FMS SEM were not statistically significant and resulted in more 

parsimonious models.  

Testing in MS sample. To screen for technical problems related to SEM with 

smaller samples, a confirmatory model allowing correlations among all the variables was 

specified with the MS sample data. The first attempt at fitting the confirmatory model 

resulted in a negative variance for e3 and an inadmissible solution. Setting the variance of 

e3 to zero eliminated this problem (a Heywood case) and produced an admissible 

solution (Initial MS Confirmatory Model). The subsequent latent variable SEM specified 

for the MS sample (First MS SEM) was identical to that developed from the FMS sample 

(Second FMS SEM) except that the e3 variance was fixed to zero in the MS model. With 

one less path to solve for (e3 was set to zero) the MS model had an additional degree of 

freedom (df) (i.e., 49 versus 48). Fit statistics for the two MS models discussed above are 

presented in Table D1 in Appendix D. 

 

Specification of Mutual Model 

In order to specify a model with the collective best fit for both groups, 

modification indices generated from testing the MS data with the Second FMS SEM were 

applied first to the MS model, then to the FMS model. (Recall that the Final FMS SEM 

already fit the FMS data well, so modifications that improved the fit for the MS sample 

were favored). However, the iterative addition of two paths and deletion of three paths for 

the two groups resulted in a model in which the paths from Social Support to both SF-

disability and RE-disability were nonsignificant. At this point the AIC for the FMS 
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sample was 139.62 (df = 49) and for the MS sample was148.48 (df = 50). Because the 

literature reviewed for this study was inconclusive about the direction of the relationship 

between depression and social support, and because social support was one of the main 

constructs hypothesized to influence the relationship between functional limitations and 

disability, the path between depressive symptoms and social support was reversed from 

the originally theorized direction. This change in the model structure required beginning 

again with the First FMS SEM (although the path from depressive symptoms to social 

support was now reversed) to specify a model that mutually fit both groups. 

 

Respecification of Mutual Model 

Once a well-fitting model was respecified for the FMS sample (Respecified FMS 

SEM, Figure 3), the same model was fit to the MS sample (Respecified MS SEM), 

although the variance of e3 was again fixed to zero for the MS model. (Fit statistics for 

both respecified models are listed in Table 7.) Modification indices generated for the MS 

model suggested that the addition of a new path (direct path from Duration of Illness to 

RP-disability) would improve model fit. This modification resulted in a minimal 

deterioration in fit for the FMS model (i.e., AIC increased from 140.62 to 141. 84), so it 

was retained in the model, which became the final model for both groups. Of note, before 

the path from Depressive Symptoms to Social Support was reversed, the AIC for the 

FMS sample was 139.62 and for the MS sample, 148.48. While the AIC for the 

Respecified MS SEM improved, it did not for the Respecified FMS SEM. However, the 

lack of improvement in AIC for the latter model was offset by increased parsimony.
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Figure 3. Respecified FMS SEM 
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The fit statistics for the Respecified Final FMS SEM and the Respecified Final 

MS SEM are listed in Table 7. The respecified final models each lost a degree of freedom 

from the addition of the path from Duration of Illness to RP-disability, but this was offset 

by the statistically significant decrease in chi square and improved AIC for the MS 

model. Both models showed an overall good fit to the data. The RMSEA for the FMS 

model was below .05 (.03, 90% confidence interval = .00 - .06). For the MS model, the 

RMSEA was .05 (90% confidence interval = .00 - .08). Although not listed in Table 7, 

the SRMR for the FMS model was.04 and for the MS model was .06. The TLI and CFI 

were above .95 for both models, although only the FMS model had a GFI above .95. 

However, Kline (2005) suggested that a GFI >.90 may indicate a good fit, thus the GFI of 

.93 for the MS group was acceptable. A diagram of the model from which the above fit 

statistics were derived is shown in Figure 4 (It was renamed ‘Multi-group Model’ 

because it is the single model that best fit both groups.) All paths retained in the model 

were statistically significant in at least one, if not both, groups. 

To summarize, the model examined the effect of Functional Limitations and 

Depressive Symptoms on SF-disability and RP-disability while controlling for Social 

Support and Economic Adequacy. The background variables of Age, Education, and 

Duration of Illness are also controlled, although the model specified that Education had a 

direct effect on SF-disability and Duration of Illness had a direct effect on RP-disability, 

and both had indirect effects through Functional Limitations. Age, Economic Adequacy, 

and Social Support affected SF-disability and RP-disability only indirectly through 

Functional Limitations and Depressive Symptoms. 
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Table 7 
Fit Statistics for Models after Respecification (N = 197 for FMS group; N = 118 for MS group; 
N = 315 for Multi-group) 
Model χ2 df Dχ2 Ddf p GFI CFI TLI AIC RMSEA 
Respecified FMS 
SEM (Figure 3) 

60.62 51    .96 .99 .99 140.62 .03 

Respecified MS 
SEM 

71.37 52    .92 .97 .95 149.37 .06 

Respecified Final 
FMS SEM 

59.84 50 .78 1 .38 .96 .99 .99 141.84 .03 

Respecified Final 
MS SEM 

64.29 51 7.07 1 .008 .93 .98 .97 144.29 .05 

Multi-group 
(Figure 4)  

134.48 102    .94 .98 .97 294.48 .03 

Multi-group a-d  
(Figure 5) 

133.66 104 .82 2 .66 .94 .98 .97 289.66 .03 

Multi-group a-d, all paths 
(Figures 6–8) 

135.92 111 2.27 7 .94 .94 .99 .98 277.92 .03 



Figure 4. Multi-group Model 
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Multisample Analysis 

The model pictured in Figure 4 was used for the multisample analysis. The same 

model was specified for both groups and each group’s data file was used to estimate that 

group’s model. However, now the two groups are estimated in a single analysis, but the 

FIQ PF subscale was one of the two indicators of Functional Limitations in the FMS data 

and the ISS mobility subscale was its counterpart in the MS data. Also, due to the 

negative variance of e3 in the MS sample, the multisample analysis was computed with 

this parameter fixed to zero. The fit of the Multi-group Model was adequate at χ2 (102, N 

= 315) = 134.48; p = .02; CFI = 0.98; GFI = 0.94; TLI = 0.97; RMSEA = 0.03 (90% 

confidence interval = .01 - .05); AIC 295.68 (see Table 7). In keeping with the 

recommendation of Steiger (as cited in Keith, 2005), the RMSEA value was multiplied 

by the square root of the number of groups analyzed to arrive at an adjusted RMSEA of 

.04. This new RMSEA suggested a good fit of the model to the data across groups. That 

women with FMS and women with MS had the same path diagram and very similar 

factor patterns established configural invariance. Table 8 lists the factor loadings between 

the measured and latent variables in the two groups. Tables 9 and 10 show the 

unstandardized path coefficients, their standard errors, critical ranges (z statistics), and P 

values. Standardized path coefficients are also included as a means to gauge the 

magnitude of the unstandardized coefficients. Overall, the significant predictors of 

disability were comparable in the two groups of women, although each group had several 

nonsignificant paths unique to that group. Duration of Illness was not a significant 

predictor of Functional Limitations or RP-disability in women with FMS whereas it was 
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in women with MS. Conversely, in women with MS, Functional Limitations did not have 

significant effects on Economic Adequacy, Social Support, and SF-disability, but it did in 

women with FMS. 
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Table 8 
Factor Loadings of Latent Variables 
Latent Variable Indicator FMS Standardized 

Estimate 
MS Standardized 
Estimate 

Functional Limitations  
SF-36 PF 
mobility 

 
.80 
.92 a 

 
.98 
.79 b 

Depressive Symptoms  
SF-36 MH 
CES-D 

 
.81 
.95 

 
.86 
.96 

Social Support  
Affirmation 
Intimacy 
Reciprocity 

 
.88 
.65 
.83 

 
.83 
.56 
.87 

a The FMS mobility indicator is based on the FIQ Physical Functioning subscale. 
b The MS mobility indicator is based on the ISS Mobility subscale.



            Table 9 
            Regression Weights, Standard Errors and Critical Ratios for the FMS Sample (N = 197) 

 Regressio
n Weights 

Standard 
Error 

Critical 
Ratio 

P value Standardized 
Regression 
Weights 

Dur_ILL → Functional Limitations .22 .24 .90 .367 .07 
Age → Functional Limitations -.30 .15 -2.01 .044 -.16 
Educ → Functional Limitations -1.40 .42 -3.35 <.001 -.22 
Age → Econ .08 .03 2.45 .014 .13 
Functional Limitations → Econ -.15 .02 -6.08 <.001 -.42 
Functional Limitations → Social Support -.09 .03 -3.24 .001 -.28 
Econ → Social Support .17 .08 2.27 .023 .19 
Age → Depressive Symptoms -.11 .03 -3.57 <.001 -.18 
Functional Limitations → Depressive Symptoms .05 .02 3.29 <.001 .15 
Social Support → Depressive Symptoms -.57 .07 -8.54 <.001 -.55 
Econ → Depressive Symptoms -.05 .06 -.87 .385 -.06 
Educ → SF .93 .40 2.32 .021 .10 
Functional Limitations → SF .50 .09 5.50 <.001 .35 
Functional Limitations → RP .84 .09 9.79 <.001 .65 
Depressive Symptoms → SF 2.21 .22 10.20 <.001 .50 
Depressive Symptoms → RP .88 .22 3.91 <.001 .22 
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Dur_ILL → RP .17 .19 .90 .370 .04 
 



             Table 10 
             Regression Weights, Standard Errors and Critical Ratios for the MS Sample (N = 118) 

 Regression 
Weights 

Standard 
Error 

Critical 
Ratio 

P value Standardized 
Regression 
Weights 

Dur_ILL → Functional Limitations 1.36 .37 3.72 <.001 .33 
Age → Functional Limitations 1.03 .31 3.27 .001 .37 
Educ → Functional Limitations -.1.40 .42 -3.35 <.001 -.11 
Age → Econ .08 .03 2.45 .014 .15 
Functional Limitations → Econ -.03 .02 -1.55 .121 -.15 
Functional Limitations → Social Support -.01 .02 -.33 .740 -.03 
Econ → Social Support .37 .08 4.85 <.001 .45 
Age → Depressive Symptoms -.11 .03 -3.57 <.001 -.17 
Functional Limitations → Depressive Symptoms .05 .02 3.29 <.001 .22 
Social Support → Depressive Symptoms -.57 .07 -8.54 <.001 -.41 
Econ → Depressive Symptoms -.26 .09 -2.84 .004 -.23 
Educ → SF .93 .40 2.32 .021 .08 
Functional Limitations → SF .13 .07 1.85 .064 .15 
Functional Limitations → RP .32 .13 2.44 .015 .23 
Depressive Symptoms → SF 2.21 .22 10.20 <.001 .57 
Depressive Symptoms → RP 2.17 .48 4.56 <.001 .36 
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Dur_ILL → RP 1.44 .47 3.05 .002 .25 
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Research Question 2: Are similar latent variables operating in both the MS and the 

FMS groups? 

Research Question 2 was addressed by testing for factor invariance across the two 

groups. The factor loadings for mh on the latent variable of Depressive Symptoms, for 

intm and affrm on the latent variable of Social Support, and for mobility on the latent 

variable of Functional Limitations were named a, b, c, and d respectively for both groups 

(see Figure 5). Constraining these four paths across both groups provided 4 additional dfs 

compared to the Multi-group Model and improved the fit compared with the Multi-group 

Model: χ2 (106, N = 315) = 138.40; p = .02; CFI = 0.98; GFI = 0.94; TLI = 0.97; RMSEA 

= 0.03 (90% confidence interval = .01 - .05); AIC 290.40. Further analysis with this 

constrained model revealed that the identification problem in the smaller MS sample that 

led to the Heywood case (negative variance for e3) was resolved. Thus the variance of e3 

could now be freely estimated in both groups, although this used 2 of those 4 dfs. The 

obtained χ2 (df = 104) for the constrained model with e3 estimated was 133.66 (Multi-

group Model a-d). Although the decrease in χ2 was not statistically significant for this less 

parsimonious model, the sacrifice of 2 dfs was preferable to constraining error variances. 

An adjusted RMSEA of .04 indicated a good fit as well. As expected, the AIC improved 

when compared with the Multi-group Model (see Table 7). The finding of invariant factor 

loadings established metric invariance, i.e., that similar latent variables were operating in 

both the MS and FMS groups.



Figure 5. Multi-group Model a-d 
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Research Question 3. Do the effects of functional limitations, depressive symptoms, 

social support, or economic adequacy on disability differ between the two groups? 

The effects of only functional limitations and depressive symptoms on disability 

were compared across the two groups. Changes to the original research model prevented 

analysis of the effects of social support and economic adequacy on the model. As a test of 

the hypotheses that the effects of functional limitations and depressive symptoms on 

disability were no different between the two groups, one at a time the direct paths from 

each of these variables to SF-disability and RP-disability were constrained to be equal 

across groups. The direct path for Depressive Symptoms to SF-disability was named 

‘path 1’ for both groups and fit statistics were compared to those of the model in which 

only factor loadings were constrained to be equal (see Multi-group Model a-d in Table 7). 

The obtained χ2 (df = 105) for the new model was 133.77. The difference between the 

two χ2s, .12, when tested as a χ2 with 1 df, was not statistically significant (p > .05). In a 

similar fashion the other path from Depressive Symptoms to RP-disability was 

constrained to be equal across groups, but this did result in a significant difference in χ2. 

Next the paths from the latent variable of Functional Limitations to SF-disability and RP-

disability were constrained to be equal across both groups. The change in χ2 for each of 

the paths from Functional Limitations to the two disability indicators was statistically 

significant, indicating that the influence of functional limitations on disability was 

different for the two groups of women. Therefore, only depressive symptoms had the 

same effect on SF-disability for the two groups.  
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To determine if any other paths in the model were the same across both samples, 

one at a time paths were constrained to be equal across groups. One reason this additional 

testing was included in the analysis was because social support no longer had a direct 

path to either measure of disability and it seemed important to understand whether the 

influence of social support on depressive symptoms was the same for both groups of 

women. Another reason for testing additional paths was to improve the parsimony of the 

model. However, more parsimonious models were rejected if a χ2 increase was 

statistically significant. A diagram of the final Multi-group Model a-d , all paths indicates the 

paths (labeled path 1 to 7) that were statistically equivalent across the groups (see Figure 

6). Fit statistics for this model are the last entry in Table 7. The adjusted RMSEA for this 

model was 0.04. Path coefficients for the FMS sample Multi-group Model a-d, all paths are 

shown in Figure 7 and for the MS sample in Figure 8. Unstandardized path coefficients 

are displayed because they are preferred over standardized coefficients for comparisons 

across groups (standardized coefficients are influenced by standard deviations, which 

typically differ across groups).  Coefficients in bold represent statistically significant 

paths for both samples and paths 1 through 7 have the same value for both groups 

(because they were constrained to be equal across groups). Paths that are not in bold may 

or may not be statistically significant in one or the other group (refer to Tables 9 and 10 

for P values). 

In summary, age had the same effect on depressive symptoms and economic 

adequacy, and education had the same effect on functional limitations and social 

functioning for both groups. In addition, the effects of functional limitations and social 



 130

support on depressive symptoms were equivalent across groups. Finally, as discussed 

earlier, depressive symptoms had the same effect on SF-disability for both women with 

FSM and women with MS.



Figure 6. Multi-group Model a-d, all paths 
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Research Question 4: What are the direct and indirect paths from observed variables 

(age, education, duration of illness, and economic adequacy) and latent variables 

(functional limitations, depressive symptoms, and social support) to disability in women 

with MS and FMS? 

Figures 7 and 8 show the fit indices along with the unstandardized output for the 

final Multi-group Models a-d , all paths. Although unstandardized path coefficients are 

preferred over standardized for comparisons across groups, standardized coefficients may 

be used to compare the relative effects of different predictors in the same sample (Keith, 

2005). Therefore, the standardized direct, indirect, and total effects of each predictor on 

disability are examined in each group of women. The values of these standardized direct, 

indirect, and total effects are presented in Tables 11 and 12. 



Figure 7. FMS Multi-group Model a-d, all paths 
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Figure 8. MS Multi-group Model a-d, all paths 
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Table 11 
Standardized Direct, Indirect, and Total Effects of Demographic, Illness, and 
Psychosocial Variables on Disability in FMS Group (N = 197) 

Variable Direct Effect Indirect Effect Total Effect 
Social Functioning    
  Age  -.18 -.18 
  Depressive Symptoms .50  .50 
  Duration of Illness  .04 .04 
  Education .10 -.12 -.02 
  Economic Adequacy  -.08 -.08 
  Functional  Limitations .35 .19 .54 
  Social Support  -.28 -.28 
    
Role Physical    
  Age  -.16 -.16 
  Depressive Symptoms .22  .22 
  Duration of Illness .04 .05 .09 
  Education  -.16 -.16 
  Economic Adequacy  -.04 -.04 
  Functional Limitations .65 .08 .73 
  Social Support  -.12 -.12 
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Table 12 
Standardized Direct, Indirect, and Total Effects of Demographic, Illness, and 
Psychosocial Variables on Disability in MS Group (N = 118) 

Variable Direct Effect Indirect Effect Total Effect 
Social Functioning    
  Age  -.02 -.02 
  Depressive Symptoms .57  .57 
  Duration of Illness  .10 .10 
  Education .08 -.04 .05 
  Economic Adequacy  -.24 -.24 
  Functional Limitations .15 .17 .31 
  Social Support  -.23 -.23 
    
Role Physical    
  Age  .04 .04 
  Depressive Symptoms .36  .36 
  Duration of Illness .25 .11 .36 
  Education  -.04 -.04 
  Economic Adequacy  -.15 -.15 
  Functional Limitations .23 .11 .33 
  Social Support  -.15 -.15 
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Within-group Comparisons 

For the women with FMS, 49.9% of the variance of SF-disability and 59% of the 

variance of RP-disability were explained by all predictors in the model. Specifically, 

poorer physical functioning, higher symptoms of depression, and lower perceived social 

support were associated with higher levels of disability. Depressive Symptoms and 

Functional Limitations each had a strong effect on SF (.50 and .54, respectively). The 

majority of the effect of Functional Limitations on SF was direct, although there were 

indirect effects via the variables of Economic Adequacy, Social Support, and Depressive 

Symptoms. The indirect effect of Social Support on SF through Depressive Symptoms 

was -.28. Overall, Depressive Symptoms mediated the effects of Functional Limitations, 

Economic Adequacy, and Social Support on SF-disability. The path model displaying the 

standardized coefficients for the FMS sample is depicted in Figure 9. 

Functional Limitations had a total effect on RP of .73, with most of that effect 

being direct. Depressive Symptoms had a total effect on RP of .22. The total effect of 

Social Support on RP, -.12, was mediated through Depressive Symptoms. Demographic 

variables, such as Age and Education had small total effects on both SF-disability and 

RP-disability. Duration of Illness and Economic Adequacy contributed little to the 

explanation of disability for women with FMS. 



Figure 9. SEM with Standardized Coefficients for FMS sample 
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Given the effects Depressive Symptoms had on SF-disability and RP-disability, it 

may be valuable to know what variables in the model influenced Depressive Symptoms. 

Forty-seven percent of the variance in Depressive Symptoms in women with FMS was 

explained by predictors in the model. Social Support had a strong effect on Depressive 

Symptoms (-.55, standardized) and Functional Limitations a moderate effect (.38, 

standardized). Women who reported higher levels of social support reported lower 

depressive symptoms; this higher level of social support also resulted in less SF- and RP-

disability. Finally women with fewer functional limitations also had lower depressive 

symptoms and less SF- and RP-disability. 

For women with MS, 37.1% of the variance in SF-disability and 33.4% of the 

variance in RP-disability were explained by all predictors in the model. In particular, 

higher depressive symptoms, worse physical functioning, and lower perceived social 

support and economic adequacy were associated with higher levels of disability. 

Depressive Symptoms had a large effect on SF-disability (.57), whereas the effects of 

Functional Limitations (.31), Economic Adequacy (-.24), and Social Support (-.23) on 

SF-disability were small to moderate. Of note, in women with MS, Functional 

Limitations had larger indirect (.17) than direct effects (.15) on SF-disability. The path 

model displaying the standardized coefficients for the MS sample is depicted in Figure 

10.



Figure 10. SEM with Standardized Coefficients for MS sample 
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The strongest predictors of RP-disability were Duration of Illness (.36), 

Depressive Symptoms (.36), and Functional Limitations (.33). Depressive Symptoms 

mediated the effect of Social Support (-.15) on RP-disability. Economic Adequacy had 

less of an effect on RP-disability than on SF-disability (-.15 versus -.24), but also had an 

indirect effect (-.18) on Depressive Symptoms through Social Support. In women with 

MS, Age and Education had minimal influences on disability. 

Less variance in Depressive Symptoms for women with MS, compared to women 

with FMS, was explained by the model (37% versus 47%).  In women with MS, 

Depressive Symptoms were moderately affected by Economic Adequacy (-.42, 

standardized), Social Support (-.41, standardized), and Functional Limitations (.30, 

standardized). As with women with FMS, women with MS with more Social Support and 

fewer Functional Limitations had lower Depressive Symptoms, which in turn led to less 

SF- and RP-disability. In addition, women with MS who perceived better Economic 

Adequacy also had lower Depressive Symptoms, and this better Economic Adequacy 

subsequently resulted in less SF- and RP-disability. 

 

Across- groups Comparisons 

The direction of almost all of the path coefficients (positive or negative) matched 

across the two models. The exception to this was the path coefficient from Age to 

Functional Limitations, which was positive in women with MS (1.03) but negative in 

women with FMS (-.30). Thus, for women with FMS, higher age predicted fewer 

functional limitations, but the opposite effect was observed in women with MS. 
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Assuming the adequacy of the model, the unstandardized direct effect of 

Depressive Symptoms on SF-disability was significant for both groups. The 

unstandardized path coefficient of 2.21 is interpreted as a one point increase in the latent 

Depressive Symptoms variable (scaled to correspond to the CESD-10) should lead to a 

2.21 point increase in SF-disability. The influence of Depressive Symptoms on RP was 

stronger for the MS group, with an expected increase 2.17 points in RP-disability for 

every one point increase in Depressive Symptoms. The unstandardized direct effect of 

Depressive Symptoms on RP was just .88 in the FMS sample. 

Functional Limitations also had differential effects on disability for the two 

groups of women. As compared to women with MS, the effects of Functional Limitations 

on RP-disability and SF-disability were greater in women with FMS. For example, a one 

point increase in Functional Limitations should result in a .84 point increase in RP-

disability and a .50 point increase in SF-disability. (The scale for Functional Limitations 

was set to that of ‘pf’, whose scale is the same as the other SF-36 scales, SF and RP.) 

However in women with MS, the effect of Functional Limitations on RP-disability was 

.32, and on SF-disability, just .13. 

Social Support had an equally substantial impact on Depressive Symptoms for 

both groups. A one point increase in Social Support (scaled to match the subscale of 

Reciprocity, 7-35), should lead to a .56 point decrease in Depressive Symptoms (scaled to 

match the CESD-10, 0-30). On the other hand, the direct effects of Functional 

Limitations and Economic Adequacy on Social Support differed across the two groups. 

Functional Limitations had a significant effect on Social Support for women with FMS 
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(unstandardized path coefficient = -.09), but not for women with MS (unstandardized 

path coefficient = -.01). Alternatively Economic Adequacy had a stronger effect on 

Social Support in women with MS (unstandardized path coefficient = .37) than in women 

with FMS (unstandardized path coefficient = .17). 

Economic Adequacy also had a significant effect on Depressive Symptoms for 

women with MS. The unstandardized path coefficient of -.26 indicated that a one point 

increase in Economic Adequacy should lead to a .26 point decrease in Depressive 

Symptoms. This effect is of greater magnitude when the original scale of Economic 

Adequacy is considered. (Recall that to overcome ill-scaling among variable variances, 

the mean score of economic adequacy was multiplied by 8.) Therefore, a 1/8th point 

increase in the original Economic Adequacy scale should lead to a .26 point decrease in 

Depressive Symptoms. 

Two other direct paths to the measures of disability are included in the model. 

The unstandardized path coefficient from Duration of Illness to RP-disability was 

significant in the MS group (1.44, p = .002), but not in the FMS group (.17, p = .37). 

Finally, the unstandardized path coefficient from Education to SF-disability of .93 

reflected a statistically significant effect in both groups. 

 

Summary 

With the reversal of the proposed path from depression to social support and the 

elimination of a direct path from social support to disability, the final structural model 

supported the proposed research model and similar latent variables were found to be 
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operating in both groups. However, Depressive Symptoms was the only variable to have 

the same effect on disability for the two groups, and that effect applied only to SF-

disability. Social Support appeared to have similar indirect effects on SF-disability and 

RP-disability for both groups, although statistically computed comparisons are not 

possible for indirect effects. 

The multisample SEM explained greater variance in disability in women with 

FMS than in women with MS. Although the mean scores for the CESD-10 and the SF-36 

MH scales (indicators of the latent variable of Depressive Symptoms) were lower in 

women with MS, Depressive Symptoms contributed more to the explanation of RP-

disability in women with MS. The effect of Functional Limitations on both SF-disability 

and RP-disability was greater in women with FMS as compared to women with MS. 

Several variables influenced Depressive Symptoms in both samples, although Economic 

Adequacy affected Depressive Symptoms only for women with MS. Finally, age had a 

protective effect on functional limitations for women with FMS whereas higher age in 

women with MS predicted greater functional limitations. 
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CHAPTER 5 

SUMMARY 

 This chapter provides a summary of the study and interpretation and discussion of 

the findings. In addition, adjustments made during the statistical analysis that deviated 

from the analysis proposed in Chapter 1 are discussed. Finally, implications for nursing 

practice and directions for future research are suggested. 

 

Study Summary 

 The purpose of this secondary analysis was to test a multivariate model of 

disability separately in women with MS and women with FMS and to compare the 

respective models across the two groups. By using two-group SEM, the study examined 

the influences of functional limitations, economic adequacy, depressive symptoms, and 

social support on disability, while controlling for common risk factors (age, duration of 

illness, education). Verbrugge and Jette’s (1994) Disablement Process Model was used to 

guide the study. 

 Nonprobability samples of women with MS and women with FMS were 

originally recruited for two separate studies of a health promotion intervention for women 

with chronic disabling conditions. Baseline data collection occurred between 1997 and 

1998 for women with MS enrolled in the Wellness Intervention Program and between 

2004 and 2006 for women with FMS enrolled in the Lifestyle Counts Intervention. 

Instruments used in this analysis were almost identical across the two samples with the 

exception of the disease-specific questionnaires used to measure functional limitations. 
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 Both data sets were screened for violations of univariate normality and 

multivariate normality. The distribution of several variables was skewed, but all had skew 

and kurtosis values lower than the upper limit recommended for SEM. Outliers were 

examined for recurrent characteristics that would justify elimination of those cases from 

the data set but no particular pattern was observed. Neither data set had missing data. 

Intercorrelations among the study variables were not of sufficient magnitude to suggest 

multicollinearity. Lastly, to avoid analysis problems resulting from ill-scaled covariance 

matrices, scores on the Economic Adequacy Scale were multiplied by a constant of eight 

(number of items in the scale).  

 Controlling for the risk factors of age, duration of illness, and education, greater 

functional limitations predicted greater SF-disability and RP-disability in both groups of 

women. The magnitude of the influence of functional limitations on both SF-disability 

and RP-disability differed between the two groups of women. The effect (unstandardized) 

of Functional Limitations on RP-disability for women with FMS was over 2.5 times 

larger than for women with MS. Furthermore the effect of Functional Limitations on SF-

disability in women with FMS was almost 4 times greater than it was for women with 

MS. However, because one of the two indicators of Functional Limitations differed for 

the two groups, the latent mean of Functional Limitations could not be computed. Based 

on poorer SF-36 PF scores for women with FMS, it is reasonable to think that these 

women would have had greater Functional Limitations than women with MS. And while 

it might be argued that women of older age (i.e., the women with FMS) would naturally 
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have more limitations in functioning, Age was negatively associated with Functional 

Limitations in the women with FMS. 

 The influence of Social Support on Depressive Symptoms was statistically 

significant and equivalent across the groups. Moreover, the indirect effects of Social 

Support on SF- and RP-disability were very similar across both samples, with that effect 

being greater on SF-disability than on RP-disability. Social Support was significantly 

influenced by Economic Adequacy, but that effect was approximately two times larger in 

women with MS than women with FMS (unstandardized coefficient of .37 versus .17). 

The subsequent indirect effect of Economic Adequacy on both SF-disability and RP-

disability was also greater in women with MS. For women with MS, perceived financial 

insufficiency had more detrimental effects on Depressive Symptoms and both measures 

of disability. While older age in women with FMS might have provided some financial 

security, the path coefficient between Age and Economic Adequacy was statistically 

equivalent across groups. Moreover, mean Economic Adequacy was slightly higher 

(better) in women with MS. Nevertheless, the downstream effects of Economic 

Adequacy were clearly more prominent for women with MS. 

 Finally, the effect of Depressive Symptoms on SF-disability was statistically 

significant and of equal magnitude in the two samples. As would be expected, the more 

depressed the women in either group felt, the greater was their SF-disability. In addition, 

feeling depressed also significantly impacted RP-disability, although these effects were 

not equal across the two groups. These effects on both SF- and RP-disability were 

independent of all the other variables in the model, in other words, with the other 
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variables held constant. Depressive Symptoms played a larger role than did Functional 

Limitations in explaining SF- and RP-disability in women with MS, and Depressive 

Symptoms had a role almost equal to Functional Limitations in explaining SF-disability 

in women with FMS (see total effects in Table 10). Finally, the extent to which Economic 

Adequacy affected Depressive Symptoms was greater in women with MS, compared to 

women with FMS (unstandardized coefficient of -.26 versus -.05). Thus, even though the 

scores on both indicators of Depressive Symptoms were worse for women with FMS, a 

greater portion of the variance in Depressive Symptoms was explained by Economic 

Adequacy for women with MS. 

 The present study verified the usefulness of the Disablement Process Model 

(Verbrugge & Jette, 1994) in understanding the components and determinants of 

disability in persons with chronic conditions. Consistent with the disablement process, 

intra-individual factors (social support and depressive symptoms) and extra-individual 

factors (economic adequacy) partially mediated the role of functional limitations on 

disability. These findings lend support to previous work that demonstrated similar effects 

of intra-individual factors and extra-individual factors on disability (Femia et al., 2001; 

Pérès et al., 2005; van Gool et al., 2005).  

In conclusion, this analysis revealed that psychosocial variables do affect 

disability apart from the effect that limitations in physical functioning have on disability. 

Preconceived notions of disability being primarily a function of physical functioning 

were challenged. While there were disease-specific patterns among the variables in the 

model, a model of adequate fit was mutually specified for the two groups. And although 
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the notion of a ‘chronic illness experience’ was supported in this study, some of the more 

interesting findings were the differences between the groups, which will be discussed in 

the following sections. 

 

Methodological Modifications 

Path Between Social Support and Depression 

The Disablement Process Model used to guide this study posits that psychosocial 

characteristics may influence the main pathway of the model by mediating the effects of 

Functional Limitations on Disability. The results of this study support that assumption of 

the model. However, the Disablement Process Model does not suggest how psychosocial 

characteristics influence one another. The research model proposed originally in this 

study was derived from previous research that seemed to suggest that depression affects 

social support rather than the other way around because depression affects how people 

both perceive and acquire social support (Mohr et al., 2004). That said, a sizable body of 

literature claimed that adequate social support can be protective against depression 

(Chwastiak et al., 2002; McIvor et al., 1984, Ritvo et al., 1996; Wineman, 1990). Finally, 

some researchers have suggested that the relationship is actually bi-directional, i.e., both 

are concurrently affected by the other (Franks et al., 2004). 

 Initial model testing in this study directed the path from Depressive Symptoms to 

Social Support in the FMS sample data. Subsequent fitting of the initial model in the MS 

sample data resulted in a model wherein the paths from Social Support to SF and RP 

were nonsignificant. Rather than eliminating the construct of Social Support from the 
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research model, a new model was specified in which the path from Depressive Symptoms 

to Social Support was reversed. This directional change had the support of prior research 

and allowed Social Support to remain in the model. As a result, the impact of Social 

Support on SF-disability and RP-disability can be estimated and subsequently discussed 

in the context of possible interventions aimed at reducing disability. 

 

Measurement of Disability 

 Another change to the original model involved the construct of disability. As 

explained in Chapter 4, the variable Disability did not perform well when modeled as a 

latent construct with the observed variables of SF, RP, and RE. Modification indices 

suggested for the error term of RE with error terms of the two Depressive Symptoms 

indicators (CES-D and SF-36 MH) suggested that SF-36 RE was tapping into the 

construct of depressive symptoms. Even with correlations added between the above listed 

error terms the fit was not good.  

 As a remedy to this problem, an attempt was made to estimate Disability with 

two, rather than three, indicators; the SF-36 SF scale and a combined RP/RE scale (the 

mean values of RP and RE scores were summed and averaged into one score). This 

attempt resulted in an error message and the model would not run. Further model testing 

wherein disability was no longer a latent variable but was represented by the two 

measured variables of SF-36 SF and SF-36 RP resulted in a better fitting model. The 

importance of fit aside, having two outcome variables may facilitate a greater 

understanding of the individual components of disability and their respective predictors. 
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Measurement of RP-disability 

 Lastly, scoring for the SF-36 RP scale differed between the two samples 

because a later version (i.e., SF-36 Health Survey Version 2) was used in the FMS study 

(Ware, Kosinski, & Dewey, 2000). While the four items in the SF-36 RP scale remained 

the same in both versions of the SF-36, the earlier version introduced the items with the 

question “During the past week, have you had any of the following problems with your 

work or other regular daily activities as a result of your physical health?” with the choice 

of a Yes or No response. As a result, the possible score range was 4 to 8, rather than the 

range of 4 to 20 in Version 2. In both versions the subscales were transformed by the SF-

36 scoring program to range from 0 to 100, with higher scores indicating better health. As 

explained previously, for the current study the scores were flipped so that a higher score 

represented poorer health and greater disability. 

 

Discussion 

 This section addresses the interpretation of the findings and compares 

differences and similarities between women with FMS and women with MS. A 

discussion about each sample is followed by between-sample comparisons. 

 

Samples 

FMS Sample 

 At the time of recruitment for the Lifestyle Counts Intervention for women with 

FMS, Austin, Texas had a population of 656,562 people, although the metropolitan area 
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comprised an estimated 1.1 million people (2000 Census Quick Facts). The population 

was approximately 65% White/non Hispanic, 10% Black, 5% Asian, 16% other races, 

and 3% two or more races. Of this total, 30% reported Hispanic ethnicity. No ethnic 

differences in the incidence of FMS have been reported (Bennett, 1995). Attentive 

recruitment of minority participants resulted in 15.2% of participants being Spanish, 

Hispanic, or Latino and 3.6% of participants being African American/Black. While these 

percentages do not fully represent the 30% of Hispanic residents and the 10% of Black 

residents in the Austin, Texas area, almost 20% of the total sample consisted of minority 

women. Caution should still be exercised in making any generalizations to minority 

populations. 

 

MS Sample 

  The demographics of the MS sample compare similarly to Minden et al.’s 

(1993) reported estimates for the population of persons with MS in the U.S. Using 

National Health Survey Interview data, Minden et al. estimated that among those with 

MS, 73% were female, 95% were white/non Hispanic, 85% were married, and 82% had 

completed high school. The characteristics of the current sample (11.9% African 

American/Black, 2.5 % Hispanic/Mexican American) actually had a higher percentage of 

minority participants than was estimated to exist in the population of persons with MS. 

As with the FMS sample, generalizations to minority populations may be possible, but 

should be done with caution. 
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Across Group Comparisons 

Risk Factors 

  Duration of Illness exerted a substantially different and stronger effect on RP-

disability for women with MS than for women with FMS (path coefficients of 1.44 and 

.17, respectively). This finding is not surprising given that MS is a progressive 

neurodegenerative disease whereas FMS typically has a stable course with minimal 

change in functional status (Minden et al., 2004; Wolfe et al, 1997a). 

 For women with MS, higher age was associated with greater functional 

limitations in contrast to higher age being associated with fewer functional limitations in 

women with FMS (path coefficients of 1.03 and -.29, respectively). This difference may 

be attributed to the longer disease duration that accompanies higher age in women with 

MS. Because MS is progressive, living longer with the disease increases the risk of 

deterioration in physical functioning. In FMS, however, living longer with a condition 

that is not progressive permits older women with FMS to benefit from social comparisons 

with age-matched peers. Furthermore, older individuals are thought to adapt to pain, 

illness, and functional disability because declining health is viewed as normative 

(Williamson, 1998). 

 

Functional Limitations 

 The effect of Functional Limitations on SF-disability and RP-disability was 

remarkably larger for women with FMS versus women with MS. These differences 

applied to both direct effects and total effects. Comparisons of the unstandardized path 
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coefficients from Functional Limitations to SF show that the effect for women with FMS 

was almost four times that for women with MS (.50 versus .13). Likewise the path 

coefficient from Functional Limitations to RP was close to three times that of women 

with MS (.84 versus .32). One explanation may be the profound symptoms of pain and 

fatigue experienced by persons with FMS, the effect of which might be subsumed by the 

measurement of Functional Limitations. This explanation is consistent with an underlying 

assumption of the Disablement Process Model, i.e., Impairments (one measure of which 

is symptom reports) mediate the relationship between Pathology and Functional 

Limitations. The findings in the current study are not unlike those of Porter-Moffitt et al. 

(2006), who found that among seven different chronic pain syndromes, persons with 

fibromyalgia reported having the worst physical functioning and the most severe pain. 

Porter-Moffitt and colleagues speculated that patients with less credible illnesses may 

over-report physical symptoms.  

 The remaining paths originating with Functional Limitations were of relatively 

low magnitude. Of those paths, the one to Economic Adequacy was statistically 

significant only in the FMS sample. In this case, women with FMS reporting poorer 

physical functioning perceived lower financial sufficiency. The direction and strength of 

this relationship seems logical, and the reason that functional limitations in women with 

MS did not influence their economic adequacy as heavily remains unexplained by the 

model. It may be related to the employment status of women in the MS sample – 50% of 

women in the MS sample were working full- or part-time compared to 40.7% in the FMS 

sample. 
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Economic Adequacy 

  The impact of Economic Adequacy on downstream variables in the MS model 

was more prominent than in the FMS model. For instance, the unstandardized path 

coefficient from Economic Adequacy to Social Support was .37 in the MS sample and 

just .17 in the FMS sample. Women who perceived higher financial resources perceived 

greater social support in both groups, but this relationship was stronger in the MS sample. 

It is possible that MS-related expenses may preclude women from engaging in social 

activities, as may the energy and time spent on employment. 

 Economic Adequacy also exerted a more sizable effect on Depressive 

Symptoms in women with MS, compared to women with FMS. This finding is consistent 

with those of McCabe and De Judicibu (2005) wherein economic pressure 

(conceptualized very similarly to economic adequacy in the current study) predicted both 

depression and anxiety. Miller and Dishon (2006) found clinic patients with MS who 

were employed reported a better QOL than those who were unemployed and Williams et 

al. (2005) found unemployment to be the strongest predictor of a major depressive 

episode in their study of primarily male veterans with MS. As explained by Thorne, 

Paterson, and Russell (2003), for persons with MS, the decision to abandon careers 

reflected significant disease progression and was emotionally charged. Given the younger 

age of the MS sample compared to the FMS sample in the current study, relinquishing 

one’s career in mid-life or substantially reducing work hours to accommodate failing 

health could logically have more of an impact on psychological well-being. 
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Social Support 

 As previously discussed, the path between Depressive Symptoms and Social 

Support was reversed to retain the construct of Social Support in the model. The strong 

effect of Social Support on Depressive Symptoms was equivalent across the two groups. 

Clearly, women in either group who perceived more social support had fewer or less 

severe symptoms of depression. Prior research about social support in both men and 

women with MS found that those with a longer period of illness had less contact with 

their social network (O’Brian, 1993). Similar findings were reported in studies of women 

with FMS (Davis et al., 2001). Davis et al. reported that compared to women with 

osteoarthritis, women with FMS reported fewer positive affective resources and more 

constrained social networks. Likewise, in a comparison of Swedish women with 

undefined musculoskeletal disorders (MSD) to women with heart disease, Espwall and 

Olofsson (2002) found that women with heart disease had more social interaction than 

women with MSD. The authors suggested that the difference in availability of social 

support may have been due to legitimacy issues related to MSD, i.e., without a diagnosis 

to validate their pain, women with MSD have no legitimate excuse to avoid a mutual 

exchange, yet their symptoms interfered with reciprocal relationships. 

  Among other factors, the perceived availability and quality of social support 

has contributed to the explanation of depression in a number of studies in persons with 

MS (Chwastiak et al., 2002; McIvor et al., 1984; Ritvo et al., 1996; Wineman, 1990). 

Gilchrist and Creed’s (1994) in-depth cognitive, social, and psychiatric assessment of 

twenty-four patients with relapsing-remitting MS revealed that depression was associated 
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with cognitive impairment and social stress, particularly in the domains of occupation, 

marriage, and family relationships. Social support improved depressed mood in women 

with MS who took part in a computer-delivered intervention with peer-led support groups 

and health education (Hill, Weinert, & Cudney, 2006).  

 Correspondingly, in women with fibromyalgia, satisfaction with social support, 

participation in social activities, and living with someone have had protective effects on 

depression (Franks et al., 2004; Okifuji et al., 2000). In a qualitative study of working 

women with FMS in Sweden, Löfgren, Ekholm, and Öhman (2006) reported that these 

women felt social support from family members was particularly helpful in managing 

their struggle with FMS. However, social support is different than social connection, the 

latter of which can have negative rather than positive consequences. Kawachi and 

Berkman (2001) explained that social connections may threaten psychological well-being 

for women with low resources, especially if those social connections result in role strain 

from reciprocal obligations. A prospective study on both the positive and negative 

aspects of social relationships for cardiac patients found that the negative aspects (i.e., 

stressors) of relationships were as strongly related to the extent of future depressive 

symptoms as were the positive aspects of relationships (i.e., support) (Holahan, Moos, 

Holahan, & Brennan, 1997). For women with FMS, legitimacy issues surrounding their 

diagnosis may further accentuate stressors in their social relationships. 

 In persons with chronic health problems, the availability of social support may 

diminish over time secondarily to stressors imposed on the relationships relied on by the 

persons with health problems. Holahan, Moos, Holahan and Cronkite (1999) found that a 
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net gain in negative events (e.g., poorer health) predicted resource loss (e.g., less family 

support) and higher depressive symptoms over a 10-year period. Equally important in 

their study was the finding that the influence of resource loss on depressive symptoms 

was greater than the influence of baseline depressive symptoms 10 years earlier. Support 

deterioration in the context of chronic illness very likely has multiple etiologies and 

outcomes. 

 

Depressive Symptoms 

 The results of this model suggest SF- and RP-disability to be as much a function 

of an individual’s psychosocial characteristics as the extent of their functional limitations. 

Depressive Symptoms had significant direct effects on SF- and RP-disability and also 

mediated some of the effect of Functional Limitations and all of the effect of Social 

Support on SF- and RP-disability in both groups of women. For women with FMS, the 

total effect of Depressive Symptoms (.501) on SF-disability was almost as great as that of 

Functional Limitations (.537). Furthermore, in women with MS, the total effect of 

Depressive Symptoms (.565) on SF-disability far outweighed the effect of Functional 

Limitations (.312). In regards to RP-disability, the total effect from Depressive 

Symptoms (.224) was less than that from Functional Limitations (.733) but only for 

women with FMS. For women with MS, the total effect of Depressive Symptoms (.356) 

on RP-disability was about the same as the effect of Functional Limitations (.331).  

 Consistent with past research, the impact of depressive symptoms on disability 

is substantial. Smith and Young (2000) found that MS patients who were case level for 
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depression (according to self-report instruments) were 3 times more likely to perceive 

themselves as more disabled (having some difficulty with ADLs) than did their 

physicians. The latter findings may help explain why of Hart et al. (2005) found that once 

persons with MS were treated for depression, their ratings on physical and mental 

dimensions of quality of life improved significantly. 

 For women with FMS, depressive symptoms have long been associated with 

work disability (Hawley & Wolfe, 1991; Kassam & Patten, 2006; Kurtze et al., 1999; 

Okifuji et al., 2000). In the 1991 study by Hawley and Wolfe, disability in activities of 

daily living and psychological distress were notably higher in patients with FMS than in 

patients with rheumatoid arthritis. Kassam and Patten found that people with concomitant 

fibromyalgia and major depression reported restriction of activity 57.6% of the time as 

opposed to having fibromyalgia alone, where restriction of activity was reported 28.4% 

of the time. Moreover, Okifuji and colleagues (2000) found that although depression in 

FMS patients was independent of pain severity, it was associated with the cognitive 

appraisal of the effect of pain in their lives. Patients who lived with someone, remained 

physically active, and perceived more control over their lives were less depressed overall. 

Still, it remains difficult to discern from the present study, as well as other studies 

referenced herein, the mechanism by which depressive symptoms contribute to disability. 

Is it that having adequate social supports, an internal locus of control, and remaining 

active reduces depressive symptoms or is it that depression biases self-reports of 

functional capacity, personal control, and social relationships? 
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Implications for Nursing 

 In this study, social support and depressive symptoms mediated the effect of 

functional limitations on disability. Unlike the pathology associated with chronic 

diseases, psychosocial features of individuals may be modified to improve outcomes such 

as disability and quality of life. Interventions ranging from disease self-management to 

support group programs can be designed and delivered by nurses.  

 Practitioners in all settings should be cognizant of the effect of depressive 

symptoms on women with MS or FMS. Depressive symptoms had a strong and 

statistically significant effect on SF-disability in both groups of women. In the instance of 

MS, care from a neurologist may not ensure that depressive symptoms are being assessed 

or treated (Mohr, Hart, Fonareva, & Tasch, 2006). Mohr and colleagues (2006) found in 

their study of MS patients receiving specialist care in a health maintenance organization 

(HMO), of those with major depressive disorder, 65.6% were not receiving any 

antidepressant medication and 4.7% were receiving a sub-therapeutic dose. The study 

design did not permit the authors to identify reasons for this omission of treatment. They 

speculated that neurologists’ time was spent managing complex medical problems rather 

than attending to issues of mental health. Case-management programs for treating 

depression, some of which involve nurse-delivered assessment, counseling, and 

evaluation of treatment, have been tested in various settings with positive outcomes for 

depression (Mohr et al., 2006). 

By virtue of their education and presence in many health care settings, nurses are 

well positioned to offer timely interventions to women with chronic illnesses. Detection 
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of depression and referral for treatment are within the purview of many nurses. Because 

the risk of depression increases in concordance with neurological impairment in MS 

patients (Mohr, Goodkin, Gatto, & Van Der Wende, 1997), and because depression was 

shown to be associated with greater disability in the current study, the identification and 

treatment of depression in persons with MS is crucial for maintenance of functioning. 

Moreover, Mohr and colleagues (1997) found that treatment of depression was associated 

with improved compliance with disease-modifying medications, which are prescribed to 

slow disease progression. 

The giving and receiving of social support was found to be beneficial for women 

with MS. While social support may not substitute for prescriptive pharmacologic therapy 

in major depression, it may be an adjunct to treatment. Moreover, social support 

interactions may be effective in alleviating mild symptoms of depression and can limit 

the polypharmacy so common in people with chronic illness. Cudney, Butler, Weinert, 

and Sullivan (2002) reported that participants in their computer-based peer support 

program for rural women with FMS expressed dismay at needing antidepressant therapy 

but also felt that managing their symptoms of FMS was impossible without these and 

other medications. Opportunities for social interaction were limited for these rural-

dwelling women, a fact that many mentioned magnified the already damaging physical 

and emotional isolation brought on by their illness.  

A novel program of peer-delivered social support for persons with MS found that 

the peer supporters reported more benefit in quality of life outcomes (i.e., depression, 

self-esteem, role functioning, well being, self-efficacy, fatigue, life satisfaction) than did 
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the intervention recipients themselves (Schwartz & Sendor, 1999). The authors proposed 

that through a process involving projecting outward and disengaging from prior patterns 

of self-reference, these peer supporters gradually experienced a response shift, a changed 

self-evaluation despite no objective change in function or circumstance. As peer 

supporters, the individuals in Schwartz and Sendor’s study were both engaging in outer-

directed roles and expanding their social role repertoire. That these peer supporters were 

all women influences the generalizability of the findings, as does the small sample size 

(N = 5). These findings, however, are consistent with the integration of reciprocity in 

definitions of social support (Langford et al., 1997). 

In a study of quality of life in persons with MS, McCabe and McKern (2002) 

found that the people reporting more seeking of social support also reported better quality 

of life. Moreover, McCabe and McKern found that the quality of social relationships 

deteriorated in correspondence with overall health status. Because persons with MS may 

have illness-related mobility restrictions, premature exit from the workforce, and fewer 

financial resources to allocate to leisure activities, deterioration in various aspects of 

quality of life can occur. Interestingly, McCabe and McKern found women in their study 

experienced poorer quality of life than the men. The authors suggested that restricted 

social relationships have a greater effect on the psychological adjustment of women 

compared to men. These findings are congruent with the theory that normal 

psychological development in women is shaped by relationships with others, whereas in 

men, autonomy and separation characterize developmental mastery (Norman & Wheeler, 

1996). According to Thorne and Paterson (2000), the ideals of self-control and autonomy 
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have permeated the discourse surrounding the chronic illness experience, such that people 

are considered to be responsible for their disease. In conditions like FMS, where 

definitive pathology has not been identified, the burden of ‘illegitimacy’ is added to the 

distressing symptoms with which these women live. 

Research in persons with FMS and MS determined that coping strategies, in 

particular avoidance strategies, were associated with lower levels of social support and 

higher levels of depression (Mohr et al., 1997; Savelkoul et al., 2000). Although it is not 

clear if depression resulting from one’s illness reduces one’s ability to engage in active 

coping strategies or if maladaptive coping resulting from one’s illness leads to 

depression, teaching patients with chronic disabling conditions not to avoid problems 

seems to be one place to start. Interventions aimed at practice and adoption of active 

coping strategies may improve the psychosocial adjustment of women with chronic 

illnesses such as FMS and MS. There is some evidence to suggest that arthritis self-

management programs, adapted for fibromyalgia, are effective in reducing depression 

and improving self-efficacy and quality of life (Brady, Kruger, Helmick, Callahan, & 

Boutaugh, 2003). The sensitivity of these programs to gender roles of women is not 

known. 

However, cognitive behavioral techniques may have limited application to the full 

array of symptoms in patients with FMS (Preece & Sandberg, 2005).  Preece and 

Sandberg argued that interpersonal conflict in the family was associated with more severe 

pain for FMS patients and recommended that clinicians consider couples or family-based 

therapy in addition to whatever individually-based treatments patients are receiving. 
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Similar recommendations were found in the MS literature, as people with MS may also 

face stressful family dynamics in response to role strain, intimacy issues, health care 

costs, and loss of income, to name a few (McReynolds, Koch, & Rumrill, 1999). Finally, 

individual psychotherapy may be beneficial for women with chronic illness who 

experience depression because depression may not only color one’s perception of social 

support but may erode the actual integrity of social relationships. 

While many similarities may be found between women living with MS and 

women living with FMS, there are aspects specific to each of these conditions that need 

to be considered. FMS has been seen as a less legitimate illness than most others, 

including MS. This medical skepticism has left people with FMS feeling discredited and 

betrayed by health care professionals (Thorne, Harris, Mahoney, Con, & McGuinness, 

2004). Consequently health care professionals need to be careful not to minimize or 

ignore the subjective symptom reports from women with FMS and understand the 

frustration of women who have had their experiences challenged in the past. 

In contrast, people with MS frequently endure a lengthy diagnostic investigation. 

Upon receiving a diagnosis of MS, they may face an uncertain prognosis and few 

efficacious treatments. Thorne at al. (2003) found that people with MS appreciated 

communication with health care professionals that fostered trust and hope. A sensitive 

approach to interactions with patients should take into account the particular 

vulnerabilities associated with individual chronic conditions as well as the need to be 

treated with courtesy, respect, and commitment. 
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Future Research 

Although the Disablement Process Model was supported by the data from both 

samples of women, a good bit of the variance in SF-disability and RP-disability remained 

unexplained. Adjustment to life with a chronic illness depends on, at the very least, 

individual physical, social, and psychological capacities. To better understand what helps 

people successfully adapt to and meet the demands of a chronic illness, directions for 

future research could include the following: 

1. Refine the Disablement Process Model to test predictors of functional limitations, 

in both groups of women. For instance, adding measures of pain and fatigue to the 

model may increase the overall explained variance and distinguish the 

contributions of individual symptoms experienced in FMS and MS. 

2. Measure the effects on social support and psychological well-being of an 

intervention designed to teach people active coping strategies. 

3. Pilot test a peer-support intervention in women with FMS to determine if the 

response shift noted by Schwartz and Sendor (1999) in women with MS also 

occurs in women with FMS. Should benefit be evident for FMS peer-supporters, 

larger studies should be tested in multiple chronic conditions to better understand 

the processes by which both support recipients and providers have improved 

outcomes. 

4. Develop a scale to reliably measure the construct of disability as conceptualized 

by the Disablement Process Model. It would be important to establish age-based 
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norms because notions of disability would likely differ between working-age and 

retirement-age individuals. 

5. Recruit samples with greater diversity to examine differences in predictors of 

disability according to ethnicity, race, gender, and socioeconomic levels. This 

would require samples of at least 100 to adequately test a SEM for a particular 

group.  

6. Include performance-based measures of physical functioning to understand the 

degree to which depressed mood influences self-ratings of functional limitations, 

social support, and disability. 

7. Conduct a longitudinal study, initiated at the time of MS or FMS diagnosis, to 

ascertain how certain variables influence the trajectory of disability. To establish 

causality, a study such as this would require a regular survey of the variables 

thought to exert an influence on disability (i.e., physical functioning, family 

stress, depressive symptoms, support network, quality of social support, 

availability of medical care and rehabilitation, among others).  

 

Conclusion 

This chapter presented a discussion of the current study in relation to existing 

literature and the theoretical framework. Despite some of the methodological adjustments 

made during the analysis, these findings provide evidence for the usefulness of the 

Disablement Model in understanding predictors of disability in women with FMS and 

women with MS. By explicating the relationships among physical functioning, 
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psychosocial characteristics, and disability, the health care needs of women with FMS 

and MS are better understood. Ultimately, these research findings should inform practice 

to improve health care for women with chronic disabling conditions. 
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Appendix B: Instruments 
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Background Information (FMS Study) 
 

Question 1 is used to help us analyze your dietary information and personalize the results 
and assessments to your lifestyle: 
 

1. What is your usual activity level? 
1 Sedentary (most time spent reading, listening or watching TV; may be 

under the care of someone else) 
2 Lightly active (most time spend sitting or standing; most office workers 

and white collar professionals fall into this category) 
3 Moderately active (most people who work light industry, electrical, 

carpentry, and building trades, farm/ranch workers; if office worker or 
driving job, you may have to average 1.5 to 2.0 hours of exercise per day 
to be moderately active) 

4 Very active (some laborers and agricultural workers, full-time athletes) 
5 Extremely active (e.g. female construction workers, heavy manual differs) 

2. What is your age? ___________ 
 
Please answer BOTH questions 3 and 4: 

3. Are you Spanish/Hispanic/Latino? 
1 ____No, not Spanish/Hispanic/Latino 
2 ____Yes, I am Spanish/Hispanic/Latino 
 

4. Which of the following best describes your race? 
(You can circle more than one answer.) 
1 American Indian or Alaska Native 
2 Asian 
3 Native Hawaiian and Other Pacific Islander 
4 Black, African American, or Negro 
5 White 
6 Other (Please describe) ________________________ 

 
5. What is your present marital status? 

1 Never Married 
2 Married 
3 Divorced 
4 Widowed 
5 Separated 
6 Living with a significant other 
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6. Do you have children? 
0 No 
1 Yes 

 
If YES, please list their ages: ____________________ 
 

7. How many years of school have you completed?  _______________ 
 

8. What is the highest diploma/degree that you have completed in school? 
1 No diploma/degree 
2 Vocational Training or Certificate 
3 GED 
4 High School Diploma 
5 Associate Degree 
6 Bachelors Degree 
7 Graduate Degree (Masters or Doctoral) 

 
9. What is your employment status? (Please circle only one choice.) 

1 I work full-time for pay (Includes farm/ranch work) 
2 I work part-time for pay (Includes farm/ranch work) 
3 I am a full-time homemaker 
4 I am a full-time homemaker and also help with farm/ranch work 
5 I am a full-time homemaker and also work part-time at another job 
6 I am unemployed due to age 
7 I am unemployed due to disability 
8 I am laid off 
9 I have been fired 
10 I am a full-time student 
11 I am a student (full- or part-time) and also work for pay 
12 I have been unable to find suitable work because of where I live 
13 I am retired 

 
10. If you are employed, how many hours a week do you work? _______   
Please describe what kind of business or industry you work in: 

 
_________________________________________________________________ 

 
_________________________________________________________________ 

 
11. What year were you diagnosed with fibromyalgia?         ___________ 

 
12. What year did you first start experiencing symptoms related to fibromyalgia 

syndrome (FMS)? _________________ 
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BACKGROUND INFORMATION (MS Study) 
 
Questions 1 – 3 are to help us analyze your food diary information and personalize the 
results and assessments to your lifestyle: 
 
1. What is your present:  Height ________    Weight _________ 
 
2. What is you usual activity level? 
 

1   Sedentary (most time spent reading, listening or watching TV; may be under       
the care of someone else) 

2   Lightly active (most time spent sitting or standing, with 3 hours of light 
activity –e.g. walking, laundry golf—and one hour must be  moderate 
activity—e.g., tennis, dancing, brisk walk, aerobics; most office workers and 
white collar professionals fall into this category) 

3   Moderately active (most people who work light industry, electrical, carpentry, 
and building trades, farm/ranch workers; if office or driving job, you may 
have to average 1.5 to 2.0 hours of exercise per day to be moderately active) 

4   Very active (some laborers and agricultural workers, full-time athletes) 
5   Extremely active (e/g/ female construction workers, heavy manual diggers) 

 
3. What is your age?  ______ 
 
4. Which of the following best describes you racial/ethnic group? 
 1  White/Caucasian 
 2  African American/Black 
 3  Asian-American 
 4  Hispanic/Mexican American 
 5  Other (Please describe) ____________ 
 
5. What is your present marital status? 
 1  Never married 
 2  Married 
 3  Divorced 
 4  Widowed 
 5  Separated 
 6  Living with a significant other 
 
6. Do you have children? 
 1 Yes 
 2  No 
 
 If you have children, please list their ages:  __________________________ 

If you have children, are they living with you? 
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  1  Yes, at least one or more children are living with me. 
  2  No 
 
7.  How many years of school have you completed?  ____________ 
 
8.  What is the highest degree you have completed? 
 1 No degree 
 2  Vocational Training or Certificate 
 3   GED 
 4   High School Diploma 
 5   Associate Degree 
 6   Bachelors Degree 
 7 Graduate Degree (Masters of Doctoral) 
 
13. What is your PRESENT employment status? (Please circle only one choice.) 

1    I work full-time for pay (Includes farm/ranch work) 
2    I work part-time for pay (Includes farm/ranch work) 
3    I am a full-time homemaker 
4    I am a full-time homemaker and also help with farm/ranch work 
5    I am a full-time homemaker and also work part-time at another job 
6    I am unemployed due to age 
7    I am unemployed due to disability 
8   I am laid off 
9   I have been fired 
10  I am a full-time student 
11  I am a student (full- or part-time) and also work for pay 
12  I have been unable to find suitable work because of where I live 
13  I am retired 
 

14. If you are employed, how many hours a week do you work?   _______________ 
 
15. What year were you diagnosed with MS by a physician? ___________ 
 
16. What year did you first start having symptoms of MS?   ___________ 
 
17. MS tends to take one of four clinical courses. Which type best describes your MS? 
 1 Benign Sensory MS: attacks are characterized by sensory symptoms  
 2 Relapsing-Remitting MS: symptoms fluctuate (come and go) over time 
 3 Progressive MS: symptoms and disability become more serious over time 

4 Severe Progressive MS: symptoms generally do not remit but progress in 
seriousness and disability from the beginning of the disease course 
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CES-D-10 
 

This series of questions is about your feelings and how often you experienced them in 
the PAST WEEK. Answer each question, but do not spend a great deal of time on any 
one question. 
 
0 = Rarely or none of the time (Less than 1 time per day) 
1 = Some or little of the time (1-2 days) 
2 = Moderate amount of the time (3-4 days) 
3 = Most or all of the time (5-7 days) 
 
1.  I was bothered by things that usually don't bother me 0 1 2 3 
2.  I had trouble keeping my mind on what I was doing 0 1 2 3 
3.  I felt depressed 0 1 2 3 
4.  I felt that everything that I did was an effort 0 1 2 3 
5.  I felt hopeful about the future 0 1 2 3 
6.  I felt fearful 0 1 2 3 
7.  My sleep was restless 0 1 2 3 
8.  I was happy 0 1 2 3 
9.  I felt lonely 0 1 2 3 
10. I could not "get going" 0 1 2 3 
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Economic Adequacy Scale 
 

The following are general questions related to the economies of daily living. 
 
1 = Not at all 
2 = Less than Adequately 
3 = Adequately 
4 = More than Adequately 
 
1. Does your family income allow you to meet your needs for daily 

living? 
1 2 3 4

2. Does your family income allow you to meet your rent or mortgage 
payment? 

1 2 3 4

3. Does your family income allow you to meet your food bills? 1 2 3 4
4. Does your family income allow you to meet health care needs? 1 2 3 4
5. Does your family income allow you to participate in recreation? 1 2 3 4
6. Does your family income allow you to meet child costs or the costs of 

other dependents (skip if no children or dependents)? 
1 2 3 4

7. Does your family income allow you to meet the special needs created 
by fibromyalgia? 

1 2 3 4

8. Does your family income allow you to meet other financial needs you 
have? 

1 2 3 4
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Fibromyalgia Impact Questionnaire (FIQ) 
 
Directions: For questions 1 through 10, circle the number that best indicates how often 
you were able to perform each task during the PAST WEEK. If you have never done 
the activity in question, cross the question out. 
 

Were you able to: Always Most of 
the time 

Occasionally Never, because of 
fibromyalgia pain 

and symptoms 
1. Do shopping? 0 1 2 3 
2. Do laundry with a 

washer and dryer? 
0 1 2 3 

3. Prepare meals? 0 1 2 3 
4. Wash 

dishes/cooking 
utensils by hand? 

0 1 2 3 

5. Vacuum a rug? 0 1 2 3 
6. Make beds? 0 1 2 3 
7. Walk several 

blocks? 
0 1 2 3 

8. Visit friends or 
relatives? 

0 1 2 3 

9. Do yard work? 0 1 2 3 
10. Drive a car? 0 1 2 3 
 
11. Of the 7 days in the PAST WEEK, how many days did you feel good? (circle one 

number) 
  0 1 2 3 4 5 6 7 
 

12. How many days in the LAST WEEK did you miss work because of your 
fibromyalgia? (circle one number) If you don’t have a job outside the home, leave 
this item blank. 
  0 1 2 3 4 5 6 7 
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For the remaining items, circle the point on the line 1 through 10 that best indicates 
how you felt overall for the PAST WEEK. 
 
13. When you did work, how much did pain or other symptoms of your fibromyalgia 
interfere with your ability to do your job? If you don’t have a job outside the home, 
leave this item blank. 

0 1 2 3 4 5 6 7 8 9 10 
No problem 
with Work 

 Great difficulty 
with work

 
14. How bad has your pain been? 

0 1 2 3 4 5 6 7 8 9 10 
No pain  Very severe pain
 
15. How tired have you been? 

0 1 2 3 4 5 6 7 8 9 10 
No tiredness  Very tired
 
16. How have you felt when you get up in the morning? 

0 1 2 3 4 5 6 7 8 9 10 
Awoke well rested  Awoke very tired
 
17. How bad has your stiffness been? 

0 1 2 3 4 5 6 7 8 9 10 
Not stiff  Very stiff
 
18. How nervous or anxious have you felt? 

0 1 2 3 4 5 6 7 8 9 10 
Not anxious  Very anxious
 
19. How depressed or blue have you felt? 

0 1 2 3 4 5 6 7 8 9 10 
Not depressed  Very depressed
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The Incapacity Status Scale 
 

1. Are you able to walk up and down a flight of 12 steps? 
0 Without holding onto anything or anyone 
1 With some difficulty but without any mechanical or human assistance 
2 With some difficulty with a cane, brace, or prosthesis 
3 With some difficulty--must have human assistance 
4 Unable to go up or down stairs without a mechanical lift 

 
2. Are you able to walk on level ground indoors or outdoors 55 yards (50 meters)? 

0 Without any difficulty or aid 
1 With some difficulty but without any mechanical or human assistance 
2 With some difficulty with a cane, brace or prosthesis 
3 With some difficulty--must have human assistance or a wheelchair 
4 Unable to walk this distance 

 
3. Are you able to enter and leave a regular chair or wheelchair, get on and off a toilet, 

and get into and out of bed? 
0 Without any difficulty or aid 
1 With some difficulty but without any mechanical or human assistance 
2 With some difficulty with adaptive devices such as a sling, bars, sliding board 
3 With some difficulty--must have human assistance 
4 Must be lifted or moved completely by another person 

 
4. With regard to your bowel function, (circle all that apply): 

0 Never experience loss of bowel control 
1 Experience constipation that requires me to eat a high fiber diet or give myself 

laxatives or suppositories, administered by others 
2 Experience constipation that requires laxatives, enemas, or suppositories, 

administered by others 
3 Experience occasional loss of bowel control 
4 Experience frequent loss of bowel control 

 
5. With regard to bladder function (circle all that apply): 

0 Never experience loss of control of your urine 
1 Use a catheter or hand pressure to empty the bladder 
2 Experience occasional problems with having to go in a hurry or not being able to 

start or maintain the stream of urine 
3 Experience frequent problems with having to go in a hurry or not being able to 

start or maintain the stream of urine 
4 Experience occasional loss of bladder control 
5 Experience frequent loss of bladder control 
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6. Are you able to bathe yourself? 
0 Without any difficulty or aid 
1 With some difficulty but without any mechanical or human assistance 
2 With some difficulty--need adaptive devices such as a sling, lift, shower or tub 

bars 
3 Must have human assistance in bathing or in entering and leaving the tub or 

shower 
4 Must be bathed by another person 

 
7. Are you able to dress yourself? 

0 Without any difficulty or aid 
1 With some difficulty but without any mechanical or human help 
2 With some difficulty--use specially adapted clothing or devices to dress self 
3 With some difficulty--must have human assistance  
4 Must be dressed almost completely by another person 

 
8. Are you able to care for your teeth and hair, shave and/or apply cosmetics? 

0 Without any difficulty or aid 
1 With some difficulty but without any mechanical or human help 
2 With some difficulty--use mechanical assistance 
3 With some difficulty--must have some human assistance  
4 Almost all tasks performed by another person 

 
9. Are you able to feed yourself? 

0 Without any difficulty or aid 
1 With some difficulty but without any mechanical or human assistance 
2 With some difficulty with adaptive devices such as special feeding utensils 
3 With some difficulty--must have some human assistance 
4 Unable to eat solid food--have tube feedings performed by self 
5 Unable to feed myself at all 

 
10. With regard to your vision, do you experience (circle all that apply): 

0 Double vision that interferes with everyday activities 
1 Constant double vision 
2 Able to read print finer than standard newsprint, with or without glasses 
3 Able to read standard newspaper print 
4 Only able to read with a magnifying glass or with large print publication 
5 Only able to read very large print such as the major newspaper headline 
6 Not able to read very large print 
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11. With regard to your speech and hearing, do you experience: 
0 No difficulty with speech or hearing 
1 Some difficulty with speech or hearing that does not interfere with 

communication 
2 Deafness requiring a hearing aid and/or difficulty speaking interferes with 

communication 
3 Severe deafness requiring sign language or lip reading or severe difficulty with 

speech that requires sign language or written communication 
4 Severe deafness and or difficulty with speech--am unable to communicate 

 
12. With regard to you physical health -- do you have any medical conditions (for 

example, MS, heart disease, ulcers, diabetes) that require treatment? 
0 No significant medical conditions 
1 Medical conditions requiring maintenance medication, but monitoring from 

physician is not required more often than every 3 months 
2 Medical conditions requiring occasional monitoring by the physician or nurse, 

more often than every 3 months, but less often than weekly 
3 Medical conditions requiring regular (at least weekly) attention from a physician 

or nurse 
4 Medical conditions requiring daily attention by a physician or nurse 

 
13. Are you currently experiencing any problem such as feeling sad, nervous or tense, 

rapid mood swings, or fits of anger? 
0 No problems 
1 Some problems with mood; not interfering with daily functioning 
2 Problems with mood interfere with daily functioning but I manage without 

professional assistance except for visits to maintain medication 
3 Problems interfere with daily functioning and I must have frequent professional 

assistance (psychotherapy, hospitalization) 
4 Even with medication and other interventions my mood problems are so severe 

that I am unable to function 
 
14. Are you currently experiencing any problems such as difficulty remembering things, 

or problems in counting or calculating? 
0 No problems 
1 Some problems but do not interfere with day to day functioning 
2 Problems interfere with daily functioning, sometimes need to use lists or other 

prompts but I manage without the help of other people 
3 Problems interfere with daily functioning and I must have assistance to perform 

everyday activities 
4 Difficulties preclude the performance of most of my everyday activities 
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15. To what extent to you experience fatigue? 
0 No fatigue 
1 I experience fatigue but it does not interfere with my physical functioning 
2 My fatigue causes only mild or passing problems 
3 My fatigue causes frequent problems 
4 My fatigue is severe enough to interfere with prolonged physical activity 

 
16. With regard to sexual functioning, (circle all that apply): 

0 I am as sexually active as before I had MS 
1 I have experienced some changes in sexual functioning 
2    I am concerned about changes in my sexual functioning and/or activity 
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MOS SF-36v2 Health Survey  
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.  
 
For each of the following questions, please mark an X in the one box that best describes 
your answer. 
 
1. In general, would you say your health is: 
Excellent Very good Good Fair Poor 
 
2. Compared to one week ago, how would you rate your health in general now? 
Much better 
than one week 
ago 

Somewhat 
better than one 
week ago 

About the same 
as one week 
ago 

Somewhat 
worse than one 
week ago 

Much worse 
than one week 
ago 

 
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, limited 

a little 
Yes, limited 
a little 

No, not 
limited at all 

  a.Vigorous activities, such as running, 
lifting heavy objects, participating in 
strenuous sports 

   

b. Moderate activities, such as moving a 
table, pushing a vacuum cleaner, 
bowling, or playing golf 

   

c. Lifting or carrying groceries    
d. Climbing several flights of stairs    
e. Climbing one flight of stairs    
f. Bending, kneeling, or stooping    
g. Walking more than a mile    
h. Walking several hundred yards    
i. Walking one hundred yards    
j. Bathing or dressing yourself    
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4. During the past week, 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 

the 
time 

Most 
of the 
time 

Some 
of the 
time 

A little 
of the 
time 

None 
of the 
time 

a. Cut down on the amount of time you 
spent on work or other activities 

     

b. Accomplished less than you would like      
c. Were limited in the kind of work or 

other activities 
     

d. Had difficulty performing the work or 
other activities (for example, it took 
extra effort) 

     

 
 
5. During the past week, 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 any emotional 
problems (such as feeling depressed or anxious)? 
 All of 

the 
time 

Most 
of the 
time 

Some 
of the 
time 

A little 
of the 
time 

None 
of the 
time 

a. Cut down on the amount of time you 
spent on work or other activities 

     

b. Accomplished less than you would like      
c. Did work of other activities less 

carefully than usual 
     

 
 
6. During the past week, 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 Moderately Quite a bit Extremely 
 
7. How much bodily pain have you had during the past week? 

None Very mild Mild Moderate Severe Very Severe 
 
8. During the past week, how much did pain interfere with your normal work (including 
both work outside the home and housework? 
Not at all A little bit Moderately Quite a bit Extremely 
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9. These questions are about how you feel and how things have been with you during the 
past week. 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 week… 
 All of 

the 
time 

Most 
of the 
time 

Some 
of the 
time 

A little 
of the 
time 

None 
of the 
time 

a. Did you feel full of life?      
b. Have you been very nervous?      
c. Have you felt so down in the dumps that 

nothing could cheer you up? 
     

d. Have you felt calm and peaceful?      
e. Did you have a lot of energy?      
f. Have you felt downhearted and   

depressed? 
     

g. Did you feel worn out?      
h. Have you been happy?      
i. Did you feel tired?      
 
 
10. During the past week, how much of the time has your physical health or emotional 
problems interfered with your social activities (like visiting friends, relatives, etc.)? 
All of the time Most of the 

time 
Some of the 
time 

A little of the 
time 

None of the 
time 

 
 
 
11. How TRUE or FALSE is each of the following statements for you? 
 Definitely 

true 
Mostly 
true 

Don't 
know 

Mostly 
false 

Definitely 
false 

  a. I seem to get sick a little easier 
than other people 

     

b. I am as healthy as anybody I 
know 

     

c. I expect my health to get worse      
d. My health is excellent      
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PERSONAL RESOURCE QUESTIONNAIRE (PRQ-85) 
Brant and Weinert 

 
Below are some statements with which some people agree and others disagree. Please 
read each statement and circle the response most appropriate for you. 
 
1 = Strongly Disagree 
2 = Disagree 
3 = Somewhat Disagree 
4 = Neutral 
5 = Somewhat Agree 
6 = Agree 
7 = Strongly Agree 
 
1. There is someone I feel close to who makes me feel secure 1 2 3 4 5 6 7
2. I belong to a group in which I feel important 1 2 3 4 5 6 7
3. People let me know that I do well at my work (job, 

homemaking) 
1 2 3 4 5 6 7

4. I can’t count on my relatives and friends to help me with 
problems 

1 2 3 4 5 6 7

5. I have enough contact with the person who makes me feel 
special 

1 2 3 4 5 6 7

6. I spend time with others who have the same interests that I 
do 

1 2 3 4 5 6 7

7. There is little opportunity in my life to be giving and caring 
to another person 

1 2 3 4 5 6 7

8. Others let me know they enjoy working with me (job, 
committees, projects) 

1 2 3 4 5 6 7

9. There are people who are available if I needed help over an 
extended period of time 

1 2 3 4 5 6 7

10. There is no one to talk to about how I am feeling 1 2 3 4 5 6 7
11. Among my group of friends we do favors for each other 1 2 3 4 5 6 7
12. I have the opportunity to encourage others to develop their 

interests and skills 
1 2 3 4 5 6 7

13. My family lets me know that I am important for keeping the 
family running 

1 2 3 4 5 6 7

14. I have relatives or friends that will help me out even if I can’t 
pay them back 

1 2 3 4 5 6 7

15. When I am upset there is someone I can be with who lets me 
be myself 

1 2 3 4 5 6 7

16. I feel no one has the same problems as I 1 2 3 4 5 6 7
17. I enjoy doing little “extra” things that make another person’s 

life more pleasant 
1 2 3 4 5 6 7

18. I know that others appreciate me as a person 1 2 3 4 5 6 7
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19. There is someone who loves and cares about me 1 2 3 4 5 6 7
20. I have people to share social events and fun activities with 1 2 3 4 5 6 7
21. I am responsible for helping provide for another person’s 

needs 
1 2 3 4 5 6 7

22. If I need advice there is someone who would assist me to 
work out a plan for dealing with the situation 

1 2 3 4 5 6 7

23. I have a sense of being needed by another person 1 2 3 4 5 6 7
24. People think that I’m not as good a friend as I should be 1 2 3 4 5 6 7
25. If I got sick, there is someone to give me advice about caring 

for myself 
1 2 3 4 5 6 7
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Appendix C: Correlation Tables
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Table C1 
Pearson’s Correlations among Demographic, Disease-related, and Psychological Variables for FMS Sample (N = 197) 
Variable 2 3 4 5 6 7 8 9 10 11 12 13 

1. Age (years) .01 .26** .16* -.14* .11 .03 .17* .14 -.25** -.21** -.08 -.21** 

2. Education (years)  .10 .14 -.19** -.19** -.12 -.01 .01 -.05 -.06 -.17* .02 

3. Years of illness   -.04 -.01 .04 -.05 -.05 -.07 -.08 -.12 .03 -.01 

4. Economic Adequacy    -.40** -.33** .37** .26** .28** -.29** -.32** -.31** -.33** 

5. FIQ PF     .70** -.20** -.31** -.31** .40** .27** .68** .50** 

6. SF-36 PF ŧ      -.21** -.21** -.23** .27** .19** .59** .36** 

7. Intimacy/ 
Assistance 

      .60** .59** -.40** -.44** -.19** -.31** 

8. Integration/ 
Affirmation 

       .73** -.54** -.56** -.28** -.37** 

9. Reciprocity         -.47** -.47** -.25** -.36** 

10. CES-D          .79** .49** .60** 

11. SF-36 MH ŧ           .36** .53** 

12. SF-36 RP ŧ            .60** 

13. SF-36 SF ŧ             

*Correlation is significant at the 0.05 level; ** Correlation is significant at the 0.01 level  
ŧ The scoring of all SF-36 scales has been reversed so that higher scores reflect poorer functioning. 
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Table C2 
Pearson’s Correlations among Demographic, Disease-related, and Psychological Variables for MS Sample (N= 118) 
Variable 2 3 4 5 6 7 8 9 10 11 12 13 

1. Age (years) .109 .41** .06 .43** .44** .00 .12 .02 -.13 -.20* .15 -.01 

2. Education (years)  .07 .09 -.10 -.04 -.02 .21* .12 -.09 -.12 -.03 -.04 

3. Years of illness   .02 .47** .46** .06 .04 .09 -.09 -.17 .30** -.08 

4. Economic Adequacy    -.13 -.07 .42** .37** .40** -.42** -.37** -.18 -.31** 

5. ISS Mobility     .76** -.13 -.09 -.11 .07 .02 .28** .04 

6. SF-36 PF ŧ      -.02 -.03 -.07 .17 .07 .41** .25** 

7. Intimacy/ 
Assistance 

      .47** .57** -.34** -.28** -.09 -.29** 

8.Integration/ 
Affirmation 

       .72** -.50** -.43** -.12 -.29** 

9. Reciprocity         -.43** -.34** -.22* -.36** 

10. CES-D          .81** .39** .59** 

11. SF-36 MH ŧ           .22* .43** 

12. SF-36 RP ŧ            .48** 

13. SF-36 SF ŧ             

e * Correlation is significant at the 0.05 level; ** Correlation is significant at the 0.01 level 
s ŧ  The scoring of all SF-36 scales has been reversed so that higher scores reflect poorer functioning. 
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Appendix D: Fit Statistics and Initial Models 
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Table D1 
Fit statistics for models before respecification 

 
Model χ2 df Dχ2 Ddf p GFI CFI TLI AIC RMSEA 

Initial FMS 
Confirmatory  

72.23 35    .95 .97 .92 184.23 .07 

Final FMS 
Confirmatory 

41.91 33    .97 .99 .98 157.91 .04 

First FMS SEM  46.63 40 4.72 7 .69 .97 .99 .99 148.63 .03 

Second FMS SEM  51.75 48 5.12 8 .74 .96 1.00 .99 137.75 .02 

Initial MS 
Confirmatory  

57.59 36    .93 .96 .92 167.59 .07 

First MS SEM 76.26 49 18.67 13 .13 .91 .96 .93 160.26 .07 
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Figure D1. Final FMS Confirmatory Model 
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Figure D2. First FMS SEM 
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Figure D3. Second FMS SEM 
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