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ABSTRACT 

 

Multiple Sclerosis (MS) is an unpredictable health condition that affects physical, 

cognitive, and emotional aspects of life (Compston & Coles, 2008). Emotional 

adjustment to MS is often studied by examining psychopathology rather than positive 

adjustment outcomes. Lacking in the literature on adjustment to MS is attention to 

integrated and parsimonious models of both negative and positive aspects of emotional 

adjustment. The purpose of this study was to examine, compare, and integrate two 

models of emotional adjustment to MS, with adjustment conceptualized as including 

both negative outcomes (i.e., anxiety, depression, negative affect) and positive outcomes 

(i.e., positive affect and quality of life). 

Individuals with MS (N = 431) completed questionnaires online to assess the 

components of Lazarus and Folkman’s (1984) stress and coping model, and a model of 

Taylor’s (1983) theory of cognitive adaptation, along with multiple outcome measures. 

Exploratory and confirmatory factor analyses were used to refine the variables for 

inclusion in the models. Structural equation modelling was used to test the models.  

The stress and coping model explained a large proportion of variance (98.4%) in 

negative adjustment outcomes, but was unable to be used to test positive adjustment 

outcomes. Primary appraisals and escape-avoidance coping were associated with greater 

negative adjustment, whereas cognitive restructuring and problem solving coping and 

emotional and social coping were weak contributors to explaining adjustment. The 

cognitive adaptation model explained a large proportion of variance in both positive 

(81.9%) and negative adjustment (97.3%). Benefit finding was a weak contributor to 



ii 

positive adjustment but not negative adjustment. The remaining cognitive adaptation 

variables (i.e., optimism, self-esteem, and mastery) each contributed to the prediction of 

adjustment outcomes. Model comparison revealed that the cognitive adaptation model 

provided a better fit for examining adjustment outcomes. The stress and coping model 

was unsuccessfully integrated with dispositional optimism and the remaining cognitive 

adaptation components. Multicollinearity of latent variables and suppression in 

mediation were evidenced in both of the adjustment models. 

The results contribute to the theoretical study of multiple conceptualizations of 

emotional adjustment to MS and provide a rare comparison of two adjustment models. 

This study also leads to valuable information for clinicians. 
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1. INTRODUCTION 

Multiple Sclerosis (MS) is a chronic, progressive health condition that affects 

numerous aspects of a person’s life, including physical, cognitive, and emotional facets 

(Compston & Coles, 2008). Individuals with MS report having greater concern about the 

emotional and mental health-related aspects of having MS than the physical aspects of 

MS (Rothwell, McDowell, Wong, & Dorman, 1997; White, White, & Russell, 2008). 

Some of the features of MS that make emotional adjustment difficult include the 

unpredictable course, diversity of symptoms, lack of cure, limited availability of medical 

treatment, and uncertain future effects of the disease on one’s physical abilities (e.g., 

Crayton, Heyman, & Rossman, 2004; Lublin, 2005; Myhr, 2008; Weinshenker et al., 

1989). The relative unimportance of the physical effects of the disease is implied by the 

lack of a consistent relationship between disease severity and emotional distress (e.g., 

Beal, Stuifbergen, & Brown, 2007; Beiske et al., 2008). Despite these various disease 

factors, dispositional characteristics and coping resources play an important role in 

determining how individuals with MS adjust emotionally to their health condition. 

While precedent research has explored emotional adjustment to MS, this research 

suffers from: (a) an overemphasis on predicting the presence of psychopathology in 

individuals with MS as compared to understanding positive adjustment outcomes; (b) 

predominant focus on identification of variables that predict negative adjustment as 

compared to positive adjustment; and (c) lack of attention to the development or use of 

integrated, cohesive, parsimonious models of emotional adjustment to MS. In order to 

improve our ability to assist individuals in their emotional adjustment to MS, further 
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research is required to understand factors that may place individuals with MS at risk for 

and protect them against poor adjustment as well as factors that may relate to positive 

adjustment. 

Adjustment research for MS typically conceptualizes adjustment as an absence of 

psychopathology, with a particular focus on the extent of depressive symptoms (Mohr & 

Cox, 2001, 2006). This psychopathological conceptualization of emotional adjustment to 

MS is limited. In the chronic illness literature, Stanton, Collins, and Sworowski (2001) 

describe three specific ways to conceptualize emotional adjustment, including the 

absence of psychological disorders and their symptoms, low negative affect and high 

positive affect, and high perceived quality of life (QOL). Review of precedent research 

suggests that what predicts psychopathology may differ from what predicts positive 

affect or perceived QOL (e.g., Hart, Fonareva, Merluzzi, & Mohr, 2005; Pakenham & 

Cox, 2009). Because emotional adjustment cannot be equated with the absence of 

psychological disorders, a better understanding of adjustment to MS requires 

examination of the aforementioned multiple conceptualizations.  

Another limitation of the current literature on emotional adjustment to MS is that 

empirical studies of adjustment are often atheoretical or loosely based on a theory (i.e., a 

hypothesized set of concepts and their interrelationships used to explain a phenomenon). 

That is, many researchers have not used theoretical models (i.e., a representation of 

proposed relationships between measured variables) to guide their examination of 

predictors of adjustment. Testing theoretical models is important because such models 

help researchers explicate the proposed variables and their interrelationships and allow 
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further theory development through repeated testing and modification. In the literature 

on adjustment to chronic illness, the two types of psychological models of adjustment 

that have the most empirical evidence are stress and coping models and cognitive 

adaptation models (Walker, Jackson, & Littlejohn, 2004). These models have not yet 

been systematically tested and compared using advanced statistical techniques with an 

MS population. Nor have there been attempts to examine the extent to which these 

models overlap or can be integrated. This research is important theoretically but also has 

clinical relevance. In order to assist individuals with MS in their adjustment, clinicians 

require parsimonious informative models to guide interventions. 

In the MS literature, stress and coping models of adjustment have received the 

greatest attention (Dennison, Moss-Morris, & Chalder, 2009; Pakenham, 1999). Findings 

using this model in the MS literature demonstrate that individuals who use more 

problem-focused coping strategies and less emotion-focused coping strategies tend to 

have lower distress and depression symptoms (Pakenham, 1999). There are limitations to 

how the stress and coping model is most commonly studied. The particular emotion-

focused coping strategies studied are often confounded with distress, both approach- and 

avoidance-based strategies have not been sampled, and disease-specific coping strategies 

are infrequently assessed (Pakenham, 2001). Moreover, the traditional focus of the stress 

and coping model is on identifying cognitive or behavioural strategies to manage distress 

rather than identifying strategies that also promote growth or positive adjustment.  

Also missing from the literature is a better understanding of how the combination 

of individual characteristics, appraisals, and selected coping strategies work for an 
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individual with MS in their adjustment. Stable characteristics, such as personality traits, 

are sometimes included in studies of adjustment to chronic illnesses. Dispositional 

optimism has proven important in predicting adjustment to chronic illnesses (Stanton, 

Revenson, & Tennen, 2007) and adjustment to MS (Fournier, de Ridder, & Bensing, 

1999, 2002a). Dispositional optimism has demonstrated both direct associations with 

adjustment outcomes (i.e., depression) and indirect associations with adjustment 

outcomes as mediated by the use of particular coping strategies (e.g., Fournier et al., 

1999). Further examination of the role of dispositional optimism and coping with MS is 

required to understand how this characteristic enhances understanding of adjustment. 

Given its future focus, incorporating optimism is one way to extend the stress and coping 

model to include positive factors related to adjustment. 

A second model of psychological adjustment to chronic illness that has received 

attention in the literature is Taylor’s (1983) theory of cognitive adaptation. The 

components in this theory include optimism, perceived control, self-esteem, and 

searching for meaning. These components stem from a positive psychology perspective 

in which, building on positive individual traits (i.e., optimism), after a threatening 

experience individuals strive to increase their personal strengths in the cognitive areas of 

control, self-esteem, and benefit finding. Researchers testing models of the theory of 

cognitive adaptation have studied various components individually, but few have tested 

all of the components together. A model of this theory has not yet been tested with 

people with MS. The theory of cognitive adaptation was originally described as a process 

of adjustment, but more recent descriptions have referred to the components as coping 
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resources that contribute to adjustment (Taylor & Stanton, 2007). Examining these 

resources within the stress and coping model could also help improve the utility of the 

stress and coping model by incorporating positive and growth-related variables. 

The purpose of the current study is to advance the theoretical understanding of 

both positive (i.e., positive affect and QOL) and negative (i.e., psychopathology and 

negative affect) conceptualizations of emotional adjustment to MS. A stress and coping 

model will be tested for its ability to predict positive and negative psychological 

adjustment. Dispositional optimism will be added to the model to determine whether this 

particular personality trait improves the model predictions. Next, a cognitive adaptation 

model will be examined to determine its ability to predict positive and negative 

emotional adjustment. Finally, the two emotional adjustment models will be integrated to 

determine whether they work better on their own or when integrated. 

The goal of this study is to advance knowledge of models of emotional 

adjustment to MS. This information is theoretically valuable and will also provide 

essential information for clinical psychologists and other health care providers who are 

helping individuals adjust to this chronic disease. In the literature review that follows, 

information about MS is presented, followed by a discussion on conceptualizations of 

emotional adjustment and models of adjustment to chronic illness, with a focus on how 

these models apply to MS. Following this is the purpose and methods of the current 

study, the results, and a discussion of the findings, limitations, and future directions. 

1.1. Multiple Sclerosis 

MS is an unpredictable, progressive neurological disorder that results from 



Adjustment and MS 6 

 

demyelination of central nervous system nerve fibres, thus disrupting nerve impulse 

transmission (Lublin, 2005). The combination of inflammation, demyelination, and 

neurodegeneration associated with the disease leads to various cognitive, sensory, and 

motor impairments (Compston & Coles, 2008). Although the cause of MS is not yet 

known, there is evidence for both environmental and genetic factors contributing to 

disease susceptibility (Kantarci & Wingerchuk, 2006; Oksenberg & Barcellos, 2000). 

Recently in the literature there has been a surge of research on chronic cerebrospinal 

venous insufficiency (CCSVI) as a potential causal or influential factor in the 

development and course of MS (Zamboni et al., 2009). Other studies on CCSVI have not 

replicated the original finding and this mechanism of influence on MS has been 

controversial in news and social media (Fragoso, 2011). 

There are geographical variations in disease prevalence (i.e., the number of 

people who have MS) and incidence (i.e., the number of new cases in a given period of 

time; Ascherio & Munger, 2007a). Exposure to certain viruses (e.g., Epstein-Barr virus) 

may also be implicated in the development of MS, although further research is needed 

(Levin et al., 2005; Lincoln, Hankiewicz, & Cook, 2008; Pender, 2011). Increased sun 

exposure and Vitamin D metabolism are associated with a decreased risk of having MS 

(Ascherio & Munger, 2007b), and smoking is associated with an increased risk of 

developing clinically definite MS (Di Pauli et al., 2008). Approximately 25-30% of the 

risk of MS is proposed to be genetically determined for monozygotic twins (Ebers, 

2005). There is no one definitive cause of MS and there may be an interaction between 

environmental and genetic factors. Regardless of the cause, for individuals with MS the 
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disease affects QOL, social relationships, autonomy and personal control, and provides 

obstacles due to an unknown illness trajectory, uncertainty over the future, and the 

requirement of managing exacerbations and impairments (Somerset, Sharp, & Campbell, 

2002). Given that MS is associated with a range of symptoms, has an unpredictable and 

often progressive course, and there is no known cause or cure, it is not surprising that 

some individuals experience difficulty with adjustment to MS (Mohr & Cox, 2001). 

1.1.1. Symptoms 

The symptoms of MS are varied and include physical, cognitive, and emotional 

facets. Symptoms can occur independently or be related to other symptoms (Crayton et 

al., 2004). Fatigue is the most common symptom of MS, reported by 80-97% of 

individuals. Additional common symptoms of MS include bladder dysfunction, sexual 

dysfunction, spasticity, and bowel dysfunction. Pain is also a common symptom 

associated with MS. In a recent Canadian population study, over 75% of individuals with 

MS reported functional limitations due to pain (Patten, Williams, Lavorato, Metz, & 

Bulloch, 2012). Cognitive dysfunction, occurring in approximately 40% to 65% of 

people with MS, affects attention, recent memory, verbal memory, and information 

processing rather than language or intellectual functioning (Crayton et al., 2004; Mohr & 

Cox, 2001).  

Not only do people with MS experience a variety of symptoms, but common 

experiences in adult life, such as insufficient sleep, stress, and seasonal changes, may 

contribute to the intensification of many symptoms (Simmons, Ponsonby, van der Mei, 

& Sheridan, 2004). Symptoms of MS can often be managed with either pharmacological 
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treatments or nonpharmacological treatments, such as rehabilitation plans to reduce 

fatigue or improve memory strategies (Crayton et al., 2004). In addition to dealing with 

the symptoms of MS, other health conditions or health risks may be present (L. J. 

Edwards & Constantinescu, 2004).  

1.1.2. Disability 

According to the World Health Organization (WHO; WHO, 2009a), disability is 

recognized as a complex phenomenon that reflects a relationship between the features of 

a person’s body structure and functions and features of the environment in which the 

person participates. The term covers impairments (i.e., problems with body function or 

structure), limitations in activity (i.e., difficulty with performing a task or action), and 

restrictions in participation (i.e., problems experienced by an individual regarding 

involvement in life situations, such as stigma, prejudice, lack of accessibility). 

For people with MS, developing a physical impairment at some point in the 

course of the illness is a distinct possibility. In Canada it was found that the median time 

to progress to requirement of a walking aid was approximately 28 years after disease 

onset, and the time to a level of disability that prohibits ambulation varied considerably 

in the sample, with 25% of the sample reaching that level within 44 years after disease 

onset (Tremlett, Paty, & Devonshire, 2006). The problem with assessing disability as 

changes in ambulation is that it neglects other aspects of disability, and may reflect 

neurologist’s ratings more so than the patient’s perceptions (Sharrack & Hughes, 1996).  

Patient impressions of disability may be both quantitatively and qualitatively 

different than that of an examining physician (Hoogervorst, Eikelenboom, Uitdehaag, & 
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Polman, 2003; Rothwell et al., 1997). How an individual rates his or her own health may 

predict changes in disability. A recent study found that participant perceptions of 

problems in daily life activities due to reduced physical health, but not participant 

evaluations of their physical functioning, were predictive of changes in disability after 

three years (Drulovic, Riise, Nortvedt, Pekmezovic, & Manigoda, 2008). The 

individual’s perception of his or her disability is important to consider. 

It is notable that people with MS may view the physical disability that results 

from the disease as less important than other concerns. People with MS are more 

concerned with emotional role limitations and mental health than physical role 

limitations (Rothwell et al., 1997). This is in contrast to what physicians rate as most 

important: physical functioning and physical role limitations. The invisible symptoms of 

MS, including fatigue, anxiety, pain, and depression, are more predictive of health 

distress than the visible symptoms of using assistive devices, problems with balance, or 

problems with speech (White et al., 2008). In the study by White and colleagues, pain 

and depression were independent predictors of health distress among people with MS for 

less than 11 years. Only when investigating individuals who had MS for 11 or more 

years did use of assistive devices also predict greater health distress. Fatigue, pain, and 

depression were still all unique predictors of greater health distress. 

1.1.3. Diagnosis 

Currently, the McDonald Criteria are used to aid in the diagnosis of MS. These 

criteria emphasize the importance of objective evidence of lesions typical of MS that are 

disseminated temporally (usually over at least 3 months) and spatially, as well as the 
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presence of clinical evidence of disease attacks or exacerbations (lasting at least 24 

hours; McDonald et al., 2001). Prior to the diagnosis of MS, many individuals present 

with a clinically isolated syndrome; that is, a monosymptomatic presentation suggestive 

of MS that needs to be followed for further evidence of disease before a diagnosis can be 

made (McDonald et al., 2001). Individuals with symptoms characteristic of MS often 

encounter a delay between the experience of initial symptoms and a confirmed diagnosis.  

The uncertainty experienced while waiting for a diagnosis can be a major source 

of stress: “While patients are in the dark about their diagnosis they are unwell without 

legitimacy, expected to function normally without the physician-sanctioned ‘sick role’, 

and often under the suspicion of family, friends, employers and even themselves, of 

being hypochondriacs or malingerers” (Murray, 1995, p. 199). Open-ended responses 

from a small sample of people with MS at the time of diagnosis revealed that participants 

experienced distress not only in the delay before diagnosis, but also in the lack of 

perceived support from physicians in how the diagnosis and disease information was 

communicated, as well as in the perceived lack of social support from family and friends 

(R. G. Edwards, Barlow, & Turner, 2008). 

1.1.4. Prevalence and Course 

In Canada, the prevalence of MS is estimated to be 240 per 100,000 people, with 

a greater incidence of reported diagnoses in the Prairies (Alberta, Saskatchewan, 

Manitoba) and the Atlantic region (Prince Edward Island, New Brunswick, Nova Scotia, 

Newfoundland) than in British Columbia, Quebec, and Ontario combined (Beck, Metz, 

Svenson, & Patten, 2005). Extrapolating from this estimate, based on 2001 data 
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(Statistics Canada, 2001), the number of people with MS in Canada could be upwards of 

72,000 people. Compared to other countries, the prevalence of MS in Canada is among 

the highest in the world (Noonan, Kathman, & White, 2002; Poppe, Wolfson, & Zhu, 

2008; Pugliatti & Rosati, 2008; Rosati, 2001). The age of onset is generally in early to 

middle adulthood (20-40 years of age), with 30 being the average age of diagnosis 

(Debouverie, Pittion-Vouyovitch, Louis, & Guillemin, 2008). MS affects between two to 

three times as many women as men (Beck et al., 2005; Noonan et al., 2002). For men, 

there is a tendency toward worse prognosis, with the onset of irreversible disability 

occurring in a significantly shorter time period than for women (Debouverie et al., 2008). 

MS can follow several different clinical courses: Relapsing-Remitting MS 

(RRMS), Primary Progressive MS (PPMS), Secondary Progressive MS (SPMS), 

Progressive-Relapsing MS (PRMS), Benign MS, and Malignant MS (Lublin & 

Reingold, 1996). The most frequent course is RRMS, where clear attacks are separated 

by either full recovery or a lack of disease progression between attacks. RRMS initially 

affects approximately 80% of people with MS (Noseworthy, Lucchinetti, Rodriguez, & 

Weinshenker, 2000). Given that approximately 50% of individuals with RRMS develop 

SPMS (Lublin, 2005), the point-prevalence rates (i.e., the number of people who have 

RRMS at a given time) may be lower. SPMS follows a RRMS course initially and then 

involves progression of the disease either with or without occasional relapses or 

remissions. SPMS was found to affect approximately 25% of individuals with MS 

(Minden et al., 2006) and is estimated to occur a median of 19 years after onset of 

RRMS (Confavreux & Vukusic, 2008). 
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PPMS involves gradual but nearly continuous worsening without the presence of 

clear remissions or distinct relapses. PPMS affects approximately 12% to 20% of 

individuals with MS (Minden et al., 2006; Noseworthy et al., 2000). PRMS is defined as 

having progressive disease from initial onset with clear and acute relapses and periods 

between relapses characterized by progressive worsening. This type of MS is considered 

rare and was found to affect approximately 5% of individuals with MS (Minden et al., 

2006). Benign MS is defined as disease that has not affected neurological system 

functionality at 15 years after disease onset. Benign MS affects approximately 10% to 

15% of individuals with MS (Lublin, 2005; Noseworthy et al., 2000). Finally, Malignant 

MS is when the disease leads to significant disability or to death within a relatively short 

time after disease onset, and involves a rapidly progressive disease course. Malignant 

MS is quite rare (Lublin, 2005). Overall, there is significant variability in disease course. 

MS is not considered lethal. It does decrease a person’s lifespan by 

approximately seven years, with survival lasting approximately 35 to 40 years after 

diagnosis (Sadovnick et al., 1992, as cited in Lublin, 2005). For people with MS, the 

cause of death may be from either direct complications of MS (e.g., pneumonia, 

respiratory failure, renal failure; 47.1%) or indirect complications of MS (52.9%; 

Sadovnick, Eisen, Ebers, & Paty, 1991). Indirect complications of MS that may result in 

death include suicide (28.6%), malignancy (30.2%), acute myocardial infarction 

(20.6%), stroke (5.9%), and other miscellaneous causes, such as accidents (9.5%). 

Although generally MS does not drastically affect a person’s lifespan, it is a 

condition that affects a person’s ability to earn wages or engage in leisure activities. The 



Adjustment and MS 13 

 

annual cost of having RRMS in Canada ranges between $7500 to $33,000 per person, 

not including the costs of disease-modifying drugs which may range between $13,000 

and $22,000 per year (Grima et al., 2000). These costs are mostly shouldered by the 

individual as a result of a combination of lost time from work due to increasing 

disability, lost time from leisure, caregiver time, or the cost of outpatient resources (e.g., 

physician visits, medications not including disease-modifying therapies, laboratory 

tests). 

1.1.5. Disease-Modifying Treatments for MS 

At the current time, curative treatment for MS is not available. There are 

medications that speed up recovery from relapses, such as methylprednisolone or 

dexamethasone (Myhr, 2008). In addition, there are medications that help to minimize or 

modify disease activity, such as the type I beta-interferons (Avonex, Betaseron, and 

Rebif), glatiramer acetate (Copaxone), natalizumab (Tysabri), and the chemotherapy 

drug mitoxantrone. Some medications also serve to improve disease control, such as 

immunosuppressive drugs (cyclophosphamides and azathioprine), high-dose steroids, 

and cancer drugs. Most of the treatments for minimizing or modifying disease activity 

are approved only for individuals with RRMS and occasionally for individuals with 

SPMS or PRMS (e.g., mitoxantrone; Rizvi & Agius, 2004). 

Disease-modifying therapies are used to reduce the frequency and severity of 

disease exacerbations and the appearance of new lesions (Mohr, Goodkin, Likosky, 

Gatto, et al., 1997). Treatment with these therapies, particularly the beta-interferons, has 

generated concern about depression as a side effect (Ghaffar & Feinstein, 2007). 
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However, methodological problems with this research have been identified, such as not 

assessing mood before treatment begins, not taking base rates into account, or excluding 

individuals with a history of depression (Feinstein, 2000; Goeb et al., 2006). 

There are several points of support for a relationship between disease-modifying 

therapy treatment and depression. For example, new or increased symptoms of 

depression have been reported as side effects (Mohr, Goodkin, Likosky, Gatto, et al., 

1997) and depression symptoms and the interaction between depression and fatigue have 

been related to medication discontinuation (Mohr, Goodkin, Likosky, Gatto, et al., 1997; 

Neilley, Goodin, Goodkin, & Hauser, 1996). Suicide attempts and completions have 

been reported in a randomised clinical trial (the IFNB MS Study Group and the UBC 

MS/MRI Analysis Group, 1995, as cited in Feinstein, 2000). Other research has not 

supported the relationship between disease-modifying therapy treatment and depression, 

with one study finding that mood and anxiety improved over 2 years (Borras et al., 1999, 

as cited in Feinstein, 2000). A more recent study demonstrated improvement of 

depression symptoms for individuals who continued pharmacological treatment over an 

average of 5 years (Porcel et al., 2006). Treatment of depression has also been found to 

improve medication adherence (Mohr, Goodkin, Likosky, Gatto, et al., 1997). Additional 

support for the lack of relationship between depression and beta-interferon treatment 

comes from the finding that severity of disability, but not treatment with beta-interferon, 

is as a risk factor for depression (Galeazzi et al., 2005). Although there is no definitive 

evidence that depression is related to treatment with disease-modifying beta-interferons, 

concern about the relationship has prompted encouragement for monitoring of symptoms 
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of depression and advocacy for treatment of depression (Feinstein, 2000; Goeb et al., 

2006). 

1.1.6. Summary 

In summary, the symptoms of MS are due to processes of inflammation, 

demyelination, and neurodegeneration that are the result of a yet unknown cause, 

although both genetic and environmental factors have been proposed to contribute to the 

initiation of these processes (Compston & Coles, 2008). Given the number of different 

clinical courses of MS (Lublin & Reingold, 1996), there is great uncertainty from the 

outset as to how the disease will affect each person. Symptoms of MS may differ 

dramatically between people with the disease, with the more common symptoms 

including fatigue, bladder and bowel dysfunction, sexual dysfunction, spasticity, 

cognitive dysfunction, and pain (Crayton et al., 2004). A wide variety of factors may 

affect the symptoms of MS that people experience on a daily basis (Simmons et al., 

2004). The inflammatory and neurodegenerative processes accumulate over time and 

physical disability begins to increase. Individuals with MS will require a walking aid, on 

average, between 15 to 28 years after diagnosis (Tremlett et al., 2006; Weinshenker et 

al., 1989). People with MS, however, report being more concerned with the emotional 

and mental health-related aspects associated with the disease than the potential for 

increasing physical limitations (Rothwell et al., 1997). With the prevalence of MS in 

Canada being among the highest in the world (Rosati, 2001), MS is a significant concern 

for Canadians (Grima et al., 2000). With the recent introduction of a variety of 

medications that are used to modify disease activity in some types of MS (Myhr, 2008; 



Adjustment and MS 16 

 

Rizvi & Agius, 2004), there is hope that the effects of the disease will be minimized for 

some individuals. Without a cure for the disease, MS will continue to have an impact on 

the day-to-day lives of people and finding ways to help people adjust emotionally will 

continue to be important. 

1.2. Conceptualizations of Adjustment to Chronic Illness 

How adjustment is conceptualized is not always explicitly defined in the 

literature. Instead, the researcher’s choice of adjustment measure is often the only 

indication of how adjustment has been conceptualized within a study. Although 

adjustment or adaptation to chronic illness has been most commonly defined with regard 

to the absence or presence of psychological disorders or symptoms, adjustment can be 

conceptualized in other ways. According to Stanton and colleagues (2001), there are five 

primary conceptualizations of adjustment in the literature: the absence of psychological 

disorders or corresponding elevated symptoms, low levels of negative affect and high 

levels of positive affect, preservation or improvement of functional status, mastery of 

illness-related adaptive tasks, and positive appraisal of QOL or well-being in various 

domains, including physical, functional, emotional and social realms. These 

conceptualizations are related and may overlap. Given that functional status and adaptive 

tasks are not specific to emotional adjustment, these conceptualizations will not be 

discussed in detail. 

Consistent with the World Health Organization’s (WHO, 2009b) definition of 

health as “a state of complete physical, mental and social well-being, and not merely the 

absence of disease" (para. 1), Stanton and colleagues (2001) highlight that adjustment to 
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chronic illness is also not limited to the absence of pathology. Instead, adjustment is 

considered a multidimensional process that involves an individual’s perception of their 

adjustment across interrelated individual (cognitive, emotional, behavioural, and 

physical functioning) and interpersonal (personal relationships and health-care provider 

relationships) dimensions that may change over time and differ among individuals. 

Positive adjustment to chronic illness, such as benefit finding, positive affect or 

perceived personal growth, has also been the subject of more recent investigations 

(Stanton et al., 2007). It has been noted that studying indicators of positive adjustment in 

addition to negative adjustment is important because: (a) positive adjustment may be 

more common than negative adjustment to a chronic health condition; (b) positive 

adjustment is not equivalent to the absence of psychopathology; (c) the determinants of 

positive and negative adjustment may differ; (d) there may be negative social 

ramifications from construing chronic illness as necessarily causing suffering and 

distress; and (e) the identification of protective factors may result from further 

understanding the environments, interpersonal relationships, and characteristics of 

individuals who exhibit signs of positive adjustment (Stanton & Revenson, 2007). 

In the MS literature, as in literature on other chronic illnesses, there has been an 

imbalance with respect to how adjustment is conceptualized and measured. There has 

been a greater emphasis on negative adjustment as assessed by the presence of 

psychological symptoms or distress (e.g., Dennison et al., 2009; Pakenham, 1999; 

Wineman, 1990) or psychosocial correlates of mobility or lack thereof (e.g., Mohr, Hart, 

& Vella, 2007; Wineman, 1990). Research on other positive adjustment outcomes, such 
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as QOL and benefit finding, has only recently been undertaken (e.g., Benito-León, 

Morales, Rivera-Navarro, & Mitchell, 2003; Hart, Vella, & Mohr, 2008). Each of the 

conceptualizations of adjustment to MS will be described below. 

1.2.1. Adjustment as the Absence of Psychopathology 

Adjustment is frequently implicitly (i.e., through the selection of particular 

measures) or explicitly defined as the absence of psychological disorders or 

corresponding symptom elevation (Stanton et al., 2001). Traditionally, the relationship 

between chronic illness and psychological functioning has focused mainly on psychiatric 

symptoms (Folkman & Greer, 2000). This pattern is also found in the MS literature. 

With discussion in the literature tracing back to the writings of Charcot in the 

nineteenth century, depression and depressive symptoms in MS have been empirically 

studied frequently since the 1950’s (Ghaffar & Feinstein, 2007; Mohr & Goodkin, 1999; 

Siegert & Abernethy, 2005). Although adjustment to a chronic, progressive 

unpredictable disease may seem the most likely cause of depression, “depression can be 

both a complication associated with MS, as well as a symptom of MS” (Mohr & Cox, 

2001, p. 483). 

A multitude of psychosocial factors have been proposed as contributors to the 

etiology of depression in MS. Mohr and Cox (2001, 2006) summarized research on how 

patient perceptions of the uncertainty, variability, and intrusiveness of the disease are all 

related to depression, as is the loss of social support and social role functioning. 

Compared to individuals with other progressive health conditions, demographic and 

psychosocial factors alone do not account for the rates of depression in MS (Holden & 
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Isaac, 2011). Mohr and Cox (2001, 2006) conclude that the risk of depression is the 

result of pathological and pathogenic factors. Depression in MS may be a result of the 

disease processes which cause lesions and changes in brain volume (Feinstein et al., 

2004; Zorzon et al., 2001) or it may be a result of other factors like disease exacerbation 

(Uguz, Akpinar, Ozkan, & Tokgoz, 2008) or disease course (e.g., trend toward 

individuals with RRMS having greater lifetime prevalence -- the experience at some 

point in their lives -- of major depressive disorder [MDD] than individuals with PPMS; 

Zabad, Patten, & Metz, 2005). Depression may also be influenced by the side-effects of 

disease-modifying therapies (Mohr, Goodkin, Likosky, Gatto, et al., 1997) or 

corticosteroid treatment for exacerbations (Goldman Consensus Group, 2005). 

Depression in MS may be a result of any number of these factors, additional unidentified 

factors, or a combination of the above. 

A high lifetime prevalence of depression in people with MS has been consistently 

demonstrated. There is an estimated lifetime risk of MDD (i.e., probability of developing 

MDD at some point in one’s lifetime) of approximately 50% (Sadovnick et al., 1996) 

and lifetime prevalence points range between 14% and 57% (Minden, Orav, & Reich, 

1987; Minden & Schiffer, 1991; Mohr & Cox, 2001; Patten, Metz, & Reimer, 2000). 

Compared to the general population and individuals with other chronic health conditions, 

the rate of MDD is higher in people with MS (Patten, Beck, Williams, Barbui, & Metz, 

2003). 

The identification of depression in people with MS may be somewhat different 

from that of individuals in the general population as many symptoms of MDD overlap 
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with symptoms of MS (i.e., fatigue, psychomotor retardation, decreased concentration, 

insomnia, hypersomnia; Mohr, Goodkin, Likosky, Beutler, et al., 1997). Moreover, the 

symptoms of depression experienced by people with MS may differ from the symptoms 

more frequently observed in the general population (Minden & Schiffer, 1991). Minden 

and colleagues (Minden et al., 1987; Minden & Schiffer, 1991) found that participants 

with MS attending a hospital neurology service reported symptoms of dysphoria (64%), 

anger (64%), irritability (56%), worry (48%), and discouragement (42%) as the clinical 

features of depression more so than symptoms like self-criticism (38%), withdrawal 

(36%), and loss of interest (28%). 

Compared with the literature on depression in people with MS, the literature on 

anxiety is sparse (Chwastiak & Ehde, 2007; Sa, 2008; Siegert & Abernethy, 2005). 

When anxiety is studied, it is frequently found to be comorbid with depression 

(Feinstein, 2002; Feinstein, O'Connor, Gray, & Feinstein, 1999; Korostil & Feinstein, 

2007). Anxiety symptoms have been found to be more prevalent than depression 

symptoms in some studies (e.g., Feinstein et al., 1999; Gay, Vrignaud, Garitte, & 

Meunier, 2010; Kehler & Hadjistavropoulos, 2009; Korostil & Feinstein, 2007). Unlike 

depression, anxiety in people with MS is predominantly considered to be a reaction to 

the disease rather than a potential result of disease processes (Zorzon et al., 2001). The 

evidence for this comes from the finding that anxiety symptom ratings were not 

associated with MRI abnormalities in brain lesion loads or brain volume (Zorzon et al., 

2001). Further support for the suggestion that anxiety is a psychological reaction to MS 

comes from the finding that both people with a recent diagnosis of MS (i.e., < 2 years) 
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and their partners report elevated levels of anxiety compared to controls from the general 

population (Janssens, van Doorn, de Boer, van der Meché, et al., 2003). Higher levels of 

anxiety early after diagnosis are sustained over two years for more than half of people 

with MS and their partners, which may indicate that anxiety about MS and its 

consequences for the future continues to be experienced early in the disease course 

(Janssens et al., 2006). 

The prevalence of anxiety symptoms in individuals with MS has varied 

considerably amongst studies, which may be a reflection of the different measures used. 

Sa (2008) reported a range of 19 to 90% of people with MS who endorsed elevated 

anxiety symptoms. People with MS have elevated symptoms of anxiety compared to the 

general population (e.g., Beiske et al., 2008; Janssens, van Doorn, de Boer, Kalkers, et 

al., 2003; Janssens, van Doorn, de Boer, van der Meché, et al., 2003; Kehler & 

Hadjistavropoulos, 2009). Approximately a third or more of people with MS meet the 

criteria for a lifetime diagnosis of an anxiety disorder (Galeazzi et al., 2005; Korostil & 

Feinstein, 2007; Uguz et al., 2008).  

Given that the prevalence of depression and anxiety disorders and symptoms are 

elevated in people with MS compared to the general population (Beiske et al., 2008), it is 

logical that the symptoms of psychological disorders are among the most common 

indicators of adjustment in the MS literature. The association of depression and anxiety 

disorders with increased suicidal ideation (Feinstein, 2002) further highlights the value 

of better understanding these outcomes. As self-reported psychopathological symptoms 

tend to be stable over time (Bruce & Arnett, 2008), anxiety and depression symptoms are 



Adjustment and MS 22 

 

important emotional adjustment outcomes to examine in order to inform interventions. 

Examining these symptoms within the context of theoretical models also allows for 

better understanding of risk factors and protective factors for these symptoms. 

1.2.2. Adjustment as Low Negative and High Positive Affect 

The presence of low levels of negative affect and high levels of positive affect is 

a second way in which adjustment to disease has been conceptualized (Stanton et al., 

2001). Positive and negative affect are considered separable dimensions upon which 

individuals may vary (Watson, Wiese, Vaidya, & Tellegen, 1999). Negative affect is the 

dimension representing subjective distress or dissatisfaction, including feelings of 

sadness, guilt, irritation, nervousness, contempt or disgust; whereas positive affect is the 

dimension representing subjective positive mood states, including feelings such as 

happiness, joy, enthusiasm, energy and alertness (Watson & Clark, 1997). Although the 

context of stressful conditions may lead to a greater association between the two 

dimensions (Reich, Zautra, & Davis, 2003), it has been demonstrated that positive and 

negative affect have independent associations with psychosocial factors such as social 

connectedness, social support, chronic stressors, depression symptoms, distress, 

optimism, and coping (Steptoe, O'Donnell, Marmot, & Wardle, 2008). 

There is overlap between the symptoms of psychological disorders, such as 

depression and anxiety, and positive and negative affect. Significant comorbidity 

between MDD and the anxiety disorders exists (Kessler et al., 2003), and one hypothesis 

for this comorbidity is that depression and anxiety disorders share underlying general 

negative affect (Watson, 2005). Depression and anxiety are further differentiated by 
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depression, and not anxiety, having an independent negative association with positive 

affect (Watson, 2005); this relationship may differ for some chronic health conditions 

like advanced cancer (Voogt et al., 2005). Positive and negative affect may be 

considered higher order variables that influence psychological disorders; that is, high 

negative affect and low positive affect act as vulnerability dimensions for depression and 

the anxiety disorders (T. A. Brown, Chorpita, & Barlow, 1998). 

In research with chronic health conditions, the absence of high negative affect has 

been used as an indicator of adjustment (e.g., Zautra & Manne, 1992, as cited in Stanton 

et al., 2001). In the MS literature, researchers have examined the absence of high 

negative affect as an indication of adjustment, usually alongside other adjustment 

measures (e.g., Pakenham, 2005). Studies of negative affect are not as common as 

studies in which the presence of psychopathology is assessed. Sometimes there is 

confusion in the literature due to terminology, such as when measures of discrete affect 

states (e.g., Profile of Mood States [POMS]; McNair, Lorr, & Droppleman, 1981) are 

referred to as measures of psychological distress (e.g., McCabe & Di Battista, 2004). In 

comparison to negative affect, fewer studies on the presence of positive affect exist. 

Recently, there has been an increase in the examination of positive affect (e.g., Hart et 

al., 2008; Julian et al., 2009; Pakenham, 2005; Pakenham & Cox, 2009), both as an 

outcome variable of adjustment and a predictor of other measures of adjustment. 

1.2.3. Adjustment as Appraised Quality of Life or Well-Being 

Emotional adjustment has also been conceptualized as an individual’s appraisal 

of his or her QOL or well-being (Stanton et al., 2001). QOL can be assessed as a 
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multidimensional construct specific to health (i.e., health-related QOL or HRQOL) or as 

related to satisfaction with life and subjective well-being (Benito-León et al., 2003). 

According to Schipper, Clinch, and Olweny (1996, as cited by Fischer et al., 1999), 

HRQOL refers to an individual’s assessment of how his or her health problem and 

treatment impact upon his or her role and activity performance. Aspects of HRQOL may 

be similar to the construct of functional status. There is also likely to be overlap between 

HRQOL (i.e., role and activity performance) and QOL as assessed as life satisfaction or 

well-being. QOL in the sense of well-being or satisfaction with life can be 

conceptualized as either a global or a multidimensional concept. As a global concept, 

QOL or life satisfaction is often assessed with a unidimensional scale or sub-scale on 

which individuals rate their overall satisfaction with life or QOL (e.g., global QOL on 

WHOQOL-100; McCabe & de Judicibus, 2005). As multidimensional concepts, QOL 

and HRQOL may include psychological, social, physical, and spiritual outcomes 

(Mitchell, Benito-León, Morales, & Rivera-Navarro, 2005). QOL in MS is most 

commonly assessed as HRQOL rather than a more general satisfaction with life 

conceptualization (e.g., Mitchell et al., 2005; Rudick & Miller, 2008). 

Compared to the general population, individuals with MS report lower levels of 

global life satisfaction (Chalk, 2007) and QOL or HRQOL (Janssens, van Doorn, de 

Boer, van der Meché, et al., 2003; McCabe & McKern, 2002). Individuals with MS also 

report lower life satisfaction than do individuals with other chronic health conditions, 

such as rheumatoid arthritis, diabetes, inflammatory bowel disease, and epilepsy (as cited 

in Benito-León et al., 2003). 
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A qualitative study of 16 individuals with various types of MS identified several 

different categories that contribute to QOL, with the core category including the goals of 

being “reasonably happy and as socially active as desired” (Somerset et al., 2002, p. 

154). Factors that participants identified as contributing to their QOL included having 

personal control or being able to have an influence on one’s own life, the unknown 

illness trajectory, and making social comparisons. These contributors to QOL are further 

influenced by multiple other factors, such as support from others, disease exacerbations, 

and stress. In other research, coping strategies have been found to influence QOL in 

individuals with MS (McCabe & McKern, 2002). By these accounts, some of the factors 

involved in the cognitive adaptation model (i.e., bolstering self-esteem and attempting to 

regain mastery or control) as well as aspects of stress and coping models (i.e., coping 

strategy use) are reflected in contributions to QOL. QOL may even be seen as an 

overarching category of adjustment that encompasses other conceptualizations of 

adjustment. Other examples in which this is evident include studies in which other 

adjustment indicators, such as depression symptoms, are determined to be either major 

contributors to HRQOL (e.g., D'Alisa et al., 2006; Fruehwald, Loeffler-Stastka, Eher, 

Saletu, & Baumhackl, 2001; Wang, Reimer, Metz, & Patten, 2000) or mediators of the 

relationship between disability and HRQOL (Janssens, van Doorn, de Boer, Kalkers, et 

al., 2003). 

1.2.4. Adjustment as the Preservation or Improvement of Functional Status 

A conceptualization of adjustment related to emotional adjustment in the 

literature is a focus on improving or preserving functional status (Stanton et al., 2001). 



Adjustment and MS 26 

 

According to Stanton and colleagues, functional status can include a variety of indices, 

including returning to work, mobility, physical rehabilitation completion, and medical 

treatment adherence. In the MS literature, researchers have examined various indicators 

of functional status (e.g., disability; Drulovic et al., 2008; adherence to disease-

modifying therapies; Mohr, Goodkin, Likosky, Gatto, et al., 1997; work status; Pompeii, 

Moon, & McCrory, 2005). These indicators of functional status are generally examined 

as contributors to emotional adjustment rather than as emotional adjustment outcomes. 

Given that the focus in the present study is emotional adjustment outcomes, functional 

status will not be examined as an adjustment outcome in the present study. 

1.2.5. Adjustment as the Mastery of Illness-Related Adaptive Tasks 

Related to the above conceptualization of adjustment as the preservation or 

improvement of functional status, the successful completion of illness-related adaptive 

tasks is another manner in which adjustment has been conceptualized (Stanton et al., 

2001). Various adaptive tasks have been observed for adjusting to major life transitions 

including serious illness. The following tasks have been described for individuals facing 

illness or disability in general: managing symptoms, managing treatment, forming 

relationships with healthcare providers, as well as managing emotions, maintaining a 

positive self-image, relating to family members and friends, and preparing for an 

uncertain future (Moos & Holahan, 2007). 

Bensing and colleagues (2002) asked individuals with MS about major tasks and 

challenges experienced in dealing with their disease and created a measure based on their 

coded responses. Ten categories of adaptive tasks were identified, including: (a) 
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preserving autonomy, (b) re-establishing social relationships, (c) looking at the bright 

side, (d) acknowledging one’s limits, (e) maintaining emotional balance, (f) maintaining 

self-esteem, (g) learning to be a patient, (h) defining new challenges, (i) giving up 

ordinary activities, and (j) facing an uncertain future. These adaptive tasks have been 

found to contribute to psychosocial adjustment outcomes like optimism and self-efficacy 

rather than to be end goals. Given that these adaptive tasks are process-oriented, they 

will not be assessed as emotional adjustment outcome variables in the current cross-

sectional study. 

In summary, although adjustment is most frequently conceived of as relating to 

the symptoms of psychological disorders in studies with individuals with MS, there are 

multiple ways in which adjustment is conceptualized and assessed in the literature. The 

challenge with multiple conceptualizations of adjustment is that it becomes more 

difficult to discuss adjustment as an overarching construct due to the multiplicity of 

components and methods of assessment. When adjustment is conceptualized one way, it 

may be the case that certain determinants apply that would not be applicable to 

adjustment as conceptualized in an alternative manner. Consistent with Stanton and 

colleagues’ (2001) description of adjustment, adjustment to MS should not be limited to 

the assessment of one theme or construct, but instead should include a variety of 

dimensions, including the individual’s appraisal of his or her situation. A 

multidimensional assessment of QOL may be the best assessment of adjustment for 

individuals with MS; however, in order to determine this, a more thorough understanding 

of different models of adjustment is needed. Examining how a model of emotional 
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adjustment is theorized to work and the conceptualizations of adjustment outcomes 

generally predicted by the model may provide information on the types of adjustment 

outcomes that are able to be predicted by the model. 

1.3. Models of Adjustment to Chronic Illness 

According to a review by Walker et al. (2004), current models of adjustment to 

chronic illness fall into three major organizational paradigms: biomedical, psychological, 

and biopsychosocial. Biomedical models involve a focus on the cause, prevention and 

cure of disease, with adjustment or adaptation (generally described at the physical 

symptom level, such as pain or disability) relating specifically to disease activity. As 

Walker and colleagues note, a strict biomedical model is limited by a failure to include 

psychosocial or environmental factors that may intervene in the proposed linear 

relationship between disease activity and adjustment. Psychological frameworks, on the 

other hand, examine the role of psychological and social factors that affect adjustment to 

illness. There are three frequently used and empirically validated psychological models 

of illness adjustment described in Walker and colleagues’ review, namely cognitive 

adaptation models, stress and coping models, and models including the role of stable 

characteristics such as personality traits. In the present study, the focus will be on a 

cognitive adaptation model and a stress and coping model. Due to the frequent 

integration of stable characteristic into pre-existing models, dispositional variables will 

not be examined as an independent model of adjustment. Finally, Walker and colleagues 

discuss a biopsychosocial adaptation framework in which psychological variables are 

assessed with respect to their influence on disease activity and physical adjustment. 
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Given the limited focus of the biomedical model, psychological or 

biopsychosocial models may be more appropriate for studying emotional adjustment to 

chronic illnesses. Biopsychosocial models, as described by Walker and colleagues 

(2004), share a limitation with biomedical models in that the focus is on disease activity 

and physical adjustment as the outcome variables of interest. Individuals with MS are 

more concerned with mental health and the invisible symptoms of MS than with physical 

functioning and physical role limitations (Rothwell et al., 1997; White et al., 2008). 

Research on MS disease characteristics (i.e., disability level or disease course) or 

duration does not demonstrate a definitive relationship with the psychological adjustment 

outcomes of depression and anxiety symptoms (Beal et al., 2007; Beiske et al., 2008; 

Chalk, 2007; Chwastiak et al., 2002) and should not serve as a primary indicator of 

adjustment. While a biopsychosocial model of adaptation to MS may provide 

information on the relationships between emotional and physical adjustment, additional 

research is needed on psychological models of emotional adjustment to MS. 

There have been various attempts in the literature to describe the process of 

adjustment to MS. For example, Matson and Brooks (1977) proposed a four-stage model 

of adjustment (conceptualized as the unidimensional construct of self-concept) 

consisting of the temporally ordered phases of denial, resistance, affirmation and 

integration, with the acknowledgement that progress through the stages may not be 

linear. In their seven-year follow-up, Brooks and Matson (1982) found that most 

individuals adjust (i.e., demonstrate changes in self-concept) to MS over the course of 

the first 10 years of the disease and then adjustment remains relatively stable thereafter. 
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Various constructs were found to relate to improvements in self-concept over time, such 

as internal locus of control, female gender, and coping through acceptance. However, the 

theoretical model proposed in their earlier research was not tested. After reviewing 

literature on adjustment to chronic illness, Antonak and Livneh (1995) suggested that 

future research on adjustment to MS should involve the use of measures that 

conceptualize adjustment as a hierarchical process. The difficulty with such a suggestion 

is that adjustment to MS may not follow a hierarchy and, instead, may be dependent 

upon a multitude of individual and environmental variables working in consort. 

There are models of adjustment studied specifically with individuals with MS and 

extensive reviews of correlates of adjustment variables, particularly depression (e.g., 

Siegert & Abernethy, 2005). However, recent major literature reviews of adjustment to 

MS note the lack of use of theoretical models in many empirical studies of adjustment, as 

well as the absence of integrated theoretical models (Arnett, Barwick, & Beeney, 2008; 

Dennison et al., 2009). In the present research, the two main psychological models of 

adjustment to chronic illness listed above will be discussed in regards to chronic illness 

in general, and MS in particular, with a focus on psychosocial adjustment outcomes and 

points of possible integration. The addition of a stable characteristic to the stress and 

coping model will also be discussed. 

1.3.1. Stress and Coping Models of Adjustment 

The literature on stress and coping is vast (Folkman & Moskowitz, 2004; 

Somerfield & McCrae, 2000). Among the most frequently cited of the stress and coping 

models is Lazarus and Folkman’s (1984) version of the transactional theory of coping, 
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which involves an ongoing process of appraising the harm or threat of a stressful 

situation or event (primary appraisal) and an evaluation of the coping options available 

in relation to the perceived degree to which the situation can be controlled or changed 

(secondary appraisal). The primary and secondary appraisals are proposed to influence 

the individual’s selection of coping behaviours to perform in the situation.  

The performance of problem-focused coping behaviours (i.e., to change or 

manage a situation) is associated with the secondary appraisal of having greater control, 

and the performance of emotion-focused coping strategies (i.e., to minimize distress and 

regulate emotions) is associated with the appraisal of having less control. That is, efforts 

to cope and emotional reactions are influenced by how people perceive the stressor, 

whether as a threat or a challenge to be overcome, as well as by how people perceive 

their ability to have an effect on the stressful situation. For example, in a sample of 

people with diverse medical conditions, endorsement of the appraisal that respondents 

must “hold [themselves] back from doing what [they] want to do” (Bombardier, 

D'Amico, & Jordan, 1990, p. 299) because of the medical condition was associated with 

use of certain types of emotion-focused coping strategies (i.e., avoidance, wishful 

thinking, and self-blame), which were then associated with greater psychosocial 

dysfunction and depressive symptoms. 

Despite there being a considerable amount of research on coping and aspects of 

adjustment to MS (e.g., Dennison et al., 2009; Kehler & Hadjistavropoulos, 2009; 

McCabe & Di Battista, 2004; McCabe, McKern, & McDonald, 2004; McCabe, Stokes, 

& McDonald, 2009), most of the research is generally guided by stress and coping theory 
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rather than being a complete application of aspects in the model. Certain aspects of stress 

and coping models, such as the appraisal process, are sometimes omitted from study. The 

first full application of the stress and coping model with an MS population appears to 

have been conducted by Pakenham (1999).  

Pakenham (1999) examined cognitive appraisals (threat, challenge, and 

controllability), coping strategies (emotion-focused and problem-focused), and coping 

resources (social support) as mediators between illness parameters (duration, severity, 

and physical disability) and adjustment (global distress, depression symptoms, subjective 

health status, and social adjustment) cross-sectionally and again one year later. 

Pakenham found support for the effects of most of the predictors (i.e., illness duration, 

disability, appraisals, and coping strategies) to explain variance in cross-sectional scores 

on the adjustment variables, namely distress, depression, and social adjustment. In the 

longitudinal analyses, disability continued to account for variance in social adjustment 

and coping strategies continued to account for variance in depression and distress. Illness 

duration and appraisals were no longer significant predictors longitudinally. The use of 

the particular emotion-focused coping strategies (i.e., wishful thinking, self-blame, and 

avoidance), which can be described as passive, avoidant emotion-focused coping 

strategies (Mohr & Cox, 2001; Pakenham, 2001), were associated with greater distress 

and depression symptoms. Subsequently in other research different emotion-focused 

coping strategies, particularly those that can be described as approach-oriented, emotion-

focused coping strategies (e.g., acceptance), have demonstrated associations with 

positive adjustment outcomes (e.g., Brooks & Matson, 1982; Pakenham, 2001; 
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Pakenham, 2006). Avoidance coping strategies have also demonstrated associations with 

greater distress (Pakenham, 2006) and changes in work status to reliance on disability 

pension (Lode et al., 2010). 

Although there is considerable support for Lazarus and Folkman’s (1984) 

conceptualization of the stress and coping model, as well as similar versions (see Park, 

1998), there have been an increasing number of critiques of these coping models with 

regards to conceptualization and measurement (Folkman & Moskowitz, 2004; 

Somerfield & McCrae, 2000). One critique in the coping literature is around the 

classification of coping (Skinner, Edge, Altman, & Sherwood, 2003). There are various 

higher-order classifications of coping used in the literature, such as problem-focused and 

emotion-focused, engagement and disengagement, approach and avoidance, adaptive and 

maladaptive, or cognitive and behavioural. With conceptualizations of coping strategies 

being developed through theory, factor analysis, or both, there is frequently a 

dissimilarity from one study to the next in the coping strategies described and measured 

as well as the classification of the coping strategies used (Folkman & Moskowitz, 2004; 

Skinner et al., 2003). 

Many of the classifications of coping in research have been based upon rational 

analysis to group items into categories such as problem- and emotion-focused or 

approach and avoidance; however, empirical examinations of coping classification 

systems are also available. In exploratory hierarchical factor analyses, Tobin and 

colleagues (Tobin, Holroyd, Reynolds, & Wigal, 1989) found two general coping 

categories of engagement and disengagement (which were proposed to resemble 
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approach and avoidance categorizations). These two categories were comprised of 

secondary strategies that were considered to represent problem-focused and emotion-

focused strategies (i.e., problem engagement, emotion engagement, problem 

disengagement, and emotion disengagement), which were in turn comprised by primary 

level coping strategies (e.g., problem-solving, wishful thinking). In another example, 

Cook and Heppner (1997) examined the facture structure of three different coping scales 

together. When the subscales from each measure were examined, there was moderate 

support for a 3-factor model with factors for problem engagement (i.e., problem-focused, 

task-oriented coping), social/emotional coping, and avoidance. Cook and Heppner noted 

that there was a complex intertwining of cognitive, affective, and behavioural coping 

strategies amongst the three categories rather than a definitive separation of different 

methods of coping responses. This interrelatedness between coping strategies also exists 

between problem-focused and emotion-focused coping, indicating complementary 

functions rather than independence and distinctiveness (Carver & Connor-Smith, 2010; 

Lazarus, 2006). 

In the MS literature, as in much of the research on coping with chronic illness, 

problem-focused and emotion-focused coping conceptualizations have tended to 

dominate (McNulty, 2007; Pakenham, 1999). One of the difficulties noted with using a 

problem- and emotion-focused classification of coping strategies is that the measurement 

of emotion-focused coping may represent more of a catch all or insufficiently defined 

category. Emotion-focused coping strategies have also been criticized when they reflect 

both approach and avoidance efforts, demonstrate a confounding of coping items with 
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emotional distress or other adjustment outcomes, or represent self-deprecation (Stanton, 

Danoff-Burg, Cameron, & Ellis, 1994). Including coping strategies that reflect a range of 

experiences, such as emotional approach (e.g., processing and expression), is important 

for a better understanding of the various ways in which people contend with stressful 

situations (Austenfeld & Stanton, 2004). 

It has been suggested that the use of problem-focused and emotion-focused 

distinctions, as well as other higher-order groupings like approach and avoidance 

categories, are not useful for conceptualizing coping because the strategies subsumed 

under these general types are not mutually exclusive, may not belong to either category, 

may have multiple dimensions, or the categories themselves may not be well enough 

defined to classify lower-order coping strategies (Skinner et al., 2003). Based on their 

analysis of over 100 measures of coping, Skinner and colleagues suggested that there are 

five core families of coping, namely problem-solving, support seeking, escape-

avoidance, distraction, and cognitive restructuring, although an additional seven 

strategies were also deemed worthy of further consideration (i.e., rumination, 

helplessness, social withdrawal, emotional regulation, information seeking, negotiation, 

opposition). An alternative method that has been suggested to measure coping in 

individuals with chronic illness is to use a disease-specific measure in order to capture 

coping with the specific concerns related to the illness (Maes, Leventhal, & de Ridder, 

1996, as cited in Pakenham, 2001).  

The structure of coping, particularly as it pertains to people with MS, is still in 

need of further research. In the current study, a comparison will be made of three coping 



Adjustment and MS 36 

 

conceptualizations, including a three-factor model of problem engagement, 

social/emotional coping, and avoidance similar to Cook and Heppner (1997), a four-

factor model with the addition of MS-specific coping strategies as recommended by 

Maes, Leventhal, and de Ridder (1996, as cited in Pakenham, 2001), and a five-factor 

model comprised of five of the families of coping proposed by Skinner and colleagues 

(2003). 

Models of coping have tended to focus on the regulation of emotional distress or 

engagement in problem management for stressful situations and have not taken positive 

psychological states into account until more recently (Folkman, 1997; Park, 1998). A 

decade after the classic stress and coping model was proposed, Folkman (1997) 

recommended a revision to the model to include coping processes that support positive 

psychological states. Folkman described finding the coexistence of positive states of 

mind and positive affect with depressive symptoms and negative affect in individuals 

caring for a partner with AIDS and during the bereavement period after a partner’s death. 

Given that this finding of the separation of positive and negative affect was not unique to 

the population studied by Folkman and her colleagues (e.g., Potter, Zautra, & Reich, 

2000; Smith & Christensen, 1996), this is suggestive of a degree of independence 

between positive and negative emotions in relation to adjustment. Coping strategies with 

a meaning-based underlying theme, including positive reappraisal, problem-focused 

coping, spiritual beliefs and practices, and infusing ordinary events with positive 

meaning, were found to be associated with positive affect and positive states of mind. 

That is, the use of certain coping strategies may affect the experience of positive 
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emotion, while other coping strategies may affect the experience of negative emotion, 

and further strategies may affect both emotional experiences (Folkman & Moskowitz, 

2004).  

This pattern of certain coping strategies independently predicting positive mood, 

negative mood, or both has been found in multiple studies (e.g., Pottie & Ingram, 2008; 

Stone, Kennedy-Moore, & Neale, 1995). For example, using daily reports of coping, 

Stone and colleagues found certain coping strategies (e.g., relaxation) had independent 

associations with greater positive affect, other strategies (e.g., catharsis and religion) had 

independent associations with greater levels of negative affect, and further strategies 

were related to either greater positive affect and less negative affect (e.g., distraction and 

acceptance) or were related to greater negative affect and less positive affect (e.g., social 

support). 

Folkman (1997) suggested integrating positive psychological states into the stress 

and coping model, such that the use of certain types of coping (e.g., meaning-based 

coping) could be viewed as a response to distress and as a predictor of subsequent 

positive emotion. Folkman also suggested that positive psychological states would then 

predict greater use of emotion-focused and problem-focused coping strategies to deal 

with the stressor. In other words, positive emotions may be considered as both an 

outcome of and predictor of the use of coping strategies. 

A focus on positive outcomes and their relation to coping has begun to be studied 

recently in the MS literature. In a cross-sectional sample, Chalk (2007) found that 

problem-solving and acceptance coping were correlated with greater life satisfaction and 
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lower depression and anxiety. Pakenham (2006) found that greater use of emotional 

release coping and acceptance coping were independently associated with a variety of 

positive outcomes (i.e., life satisfaction, positive affect, benefits) assessed three months 

later. Physical assistance coping was associated with greater benefit finding, but 

negatively associated with life satisfaction. Greater use of acceptance coping also 

predicted reduced distress (depression and anxiety) three months later, whereas 

avoidance coping independently predicted greater distress. Thus, across a couple of 

studies there appears to be some consistency in the relationships between the approach-

oriented coping strategies (i.e., problem-solving, emotional release, acceptance) and 

greater positive emotional adjustment as well as reduced psychological symptomology. 

Additional research is needed to replicate and confirm the relationship between coping 

strategies and both positive and negative outcomes in individuals with MS. 

1.3.2. Stable Characteristics in Adjustment Models 

A common extension of the stress and coping model is when stable 

characteristics, namely personality traits, are also examined for their role in adjustment 

to chronic illness. A variety of personality dimensions have been studied with respect to 

coping, such as the big five traits (i.e., openness, conscientiousness, extraversion, 

agreeableness, and neuroticism; Carver & Connor-Smith, 2010; David & Suls, 1999), as 

well as optimism and pessimism (Carver & Connor-Smith, 2010; Long & Sangster, 

1993; Nes & Segerstrom, 2006). In the literature on adjustment to chronic illness, the 

most frequently studied personality trait is dispositional optimism (Stanton et al., 2007; 

Walker et al., 2004). Dispositional optimism is conceptualized as general expectations 
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for positive outcomes in life (Scheier & Carver, 1985, as cited in Scheier & Carver, 

1992). Neuroticism is also frequently studied in relation to other chronic illnesses, but is 

underrepresented in the MS literature. For example, in one Italian study moderate to 

strong correlations were found between neuroticism, depression, and state and trait 

anxiety in individuals with MS (Goretti et al., 2009). Neuroticism was also found to 

function as an independent predictor of certain coping strategies (i.e., social support 

coping, planning/activity coping, and turning to religion), but not QOL. The focus of the 

current study will be on the stable characteristic of optimism given the slightly greater 

volume of literature on optimism and adjustment to MS. 

Optimism has demonstrated relationships with adjustment variables in various 

populations, such as decreased psychological distress found in men at risk for developing 

AIDS (e.g., Taylor et al., 1992), greater well-being (i.e., a factor score combination of 

negative loadings of anger, anxiety, and depression and positive loadings of friendliness 

and life satisfaction) in women with breast cancer (Carver et al., 1994), and lower 

distress, better health, and higher positive affect in caregivers of adults with mental 

illness (Mackay & Pakenham, 2012). It has been proposed that optimism may exert 

influence on adjustment outcomes through the coping strategies that people use. 

Optimism is viewed as a contributor to the determination of whether individuals continue 

to approach their goals or give up on them (Scheier & Carver, 1985, as cited in Nes & 

Segerstrom, 2006) and, as such, it fits well with greater use of problem-solving and 

approach-based characterizations of coping and lesser use of avoidance-based strategies. 

For example, in one study (Scheier, Weintraub, & Carver, 1986), optimism was found to 
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be positively associated with the use of problem-focused coping, positive 

reinterpretation, and acceptance/resignation, and negatively associated with 

denial/distancing. A meta-analysis of dispositional optimism and coping (Nes & 

Segerstrom, 2006) revealed that optimism was positively associated with approach 

coping and problem-focused coping, and negatively associated with avoidance coping 

and emotion-focused coping. When all of the coping strategies studied were re-

categorized into approach (problem- and emotion-focused) or avoidance (problem- and 

emotion-focused) based coping, optimism was found to have positive associations with 

approach based coping strategies and negative associations with avoidance based coping 

strategies. 

In the MS literature, optimism has been studied mainly by one group of 

researchers in the Netherlands. Fournier et al. (1999) found that optimism, 

conceptualized as positive outcome expectancies as measured by the Life Orientation 

Test (LOT; Scheier, Carver, & Bridges, 1994), was both directly and indirectly (through 

emotion oriented coping) related to depressive symptoms, but unrelated to mobility 

impairments. Other outcome measures (i.e., positive and negative affect, and 

psychological, physical, and social functioning) were either not tested or did not 

demonstrate significant relationships with optimism. Thus, optimism may have differing 

relationships with adjustment as conceptualized in different ways. 

The effects of optimism on adjustment may also be disease-specific. de Ridder, 

Schreurs, and Bensing (2000) found that levels of optimism were similar in individuals 

with MS (a less controllable and predictable disease) and Parkinson’s disease (a more 
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controllable and predictable disease). Unlike findings for people with Parkinson’s 

disease, optimism in people with MS was correlated with reduced depressive symptoms, 

less use of emotion-oriented coping, and greater physical, social, and psychological 

HRQOL outcomes. This finding was further elaborated by an interaction between 

optimism and illness that was predictive of physical HRQOL (i.e., optimism in people 

with MS predicted physical adjustment). Neither social nor psychological HRQOL were 

predicted by optimism or its interaction variables. The researchers also examined the 

predictors of coping strategy use and found that elevated optimism predicts less emotion-

oriented coping use and greater avoidant coping use. The interaction between optimism 

and illness was also predictive of less emotion-oriented coping use. Moderate levels of 

optimism in individuals with either MS or Parkinson’s disease was found to be 

associated with using more task-oriented and avoidant coping strategies. In other words, 

higher levels of optimism may not necessarily lead to the use of problem-focused coping 

strategies in some chronic illness populations. 

Fournier et al. (2002a) examined the stability of optimism at six and 12 months 

and the relationship over time between optimism and coping strategy use and adjustment 

(i.e., anxiety, depression, and physical adjustment) across three health conditions 

(diabetes, rheumatoid arthritis, and MS). Positive outcome expectancies (i.e., optimism) 

were observed to remain stable over the 12-month study period. Greater use of task-

oriented coping and less use of emotion-oriented coping at time one predicted positive 

outcome expectancies at time two, which, in turn, predicted less use of emotion-oriented 

coping at the same time. With regard to the adjustment variables, the authors found that 
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positive outcome expectancies were mediated by reduced use of emotion-oriented coping 

in relation to a reduction in anxiety and depressive symptoms over time and that positive 

outcome expectancies also directly predicted a reduction in depressive symptoms at 12 

months. As noted by the authors, however, the emotion-oriented coping strategies 

assessed may be confounded with distress. 

Based on the research conducted in this area so far, there are a few relationships 

between optimism and adjustment outcomes that can be noted. Optimism may function 

differently in relation to adjustment to MS than to other health conditions; therefore, 

examining the influence of optimism on adjustment within this specific population is 

important. Optimism is a stable characteristic in individuals with MS. This characteristic 

has demonstrated direct relationships with particular adjustment outcomes (i.e., 

depressive symptoms and HRQOL) as well as indirect relationships with other 

adjustment outcomes (e.g., anxiety symptoms) through coping strategy use. When 

individuals with MS have greater levels of optimism, they may use less emotion-focused 

coping strategies, but this does not also correspond with greater use of problem-focused 

coping strategies. Further understanding of the relationship between optimism and 

different conceptualizations of adjustment is needed. Assessment of emotion-focused 

coping strategies that are not confounded with distress will also be informative as to the 

relationship between optimism and adjustment. Given the positive valence of optimism, 

adding this particular stable characteristic to the stress and coping model contributes to 

the further development of the model as more than a distress-focused model. 
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1.3.3. Cognitive Adaptation Model of Adjustment 

One of the more frequently discussed cognitive models of adjustment is Taylor’s 

(1983) theory of cognitive adaptation. Taylor’s theory was originally proposed as a 

process of adjustment to threatening events that involves positive illusions as a 

fundamental base in working towards achieving the interrelated cognitive tasks of 

searching for meaning, attempting to achieve a sense of control or mastery over one's 

life, and efforts toward self-esteem restoration or enhancement. That is, a threatening 

event disrupts an individual’s pre-existing sense of control, self-esteem and goals, and 

efforts to establish or re-establish these are then enacted. These tasks are completed with 

the assistance of positive illusions (also referred to as optimistic beliefs); that is, “looking 

at the known facts in a particular light, because a different slant would yield a less 

positive picture” (Taylor, 1983, p. 1161). This model of adjustment is consistent with the 

positive psychology viewpoint: to “begin to catalyze a change in the focus of psychology 

from preoccupation only with repairing the worst things in life to also building positive 

qualities” (Seligman & Csikszentmihalyi, 2000, p. 5). 

The tasks accomplished in the cognitive adaptation model of adjustment include 

finding meaning, gaining a sense of mastery, and enhancing self-esteem. There are two 

approaches to finding meaning proposed: developing causal attributions about why the 

experience happened and making positive appraisals about life after the impact of the 

event. This second approach to uncovering meaning has also been referred to as benefit 

finding by other researchers (Davis, Nolen-Hoeksema, & Larson, 1998; Moore, Norman, 

Harris, & Makris, 2006). Gaining a sense of mastery is achieved either through beliefs 
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about direct personal control (cognitive or behavioural) over the course or outcome of 

the problem or through indirect efforts of control over aspects related to the problem, 

such as information acquisition or side effect control (Taylor, 1983). The last task 

proposed by Taylor refers to efforts to enhance or restore self-esteem. Taylor suggests 

that one way to enhance self-esteem is to make downward social comparisons with other 

individuals or hypothetical others. Various other methods of self-esteem enhancement 

may fulfill this role, such as through direct cognitions about one’s self. 

Empirical support exists for the role of positive illusions in maintaining mental 

health and well-being in populations without chronic illness (Taylor & Brown, 1988). 

There is evidence that positive illusions already exist in individuals who are healthy and 

these illusions are generally adaptive for mental health and well-being. There is also 

evidence that: (a) individuals in the general population hold modest levels of positive 

illusions, (b) efforts toward restoring positive illusions are made when threatening or 

negative events disrupt them, (c) positive illusions can be bolstered through multiple 

mechanisms, and (d) coping and psychological adjustment are associated with positive 

illusions and the efforts to increase these (Taylor & Armor, 1996). 

Certain coping strategies, such as avoidant coping, wishful thinking, or denial, 

may be viewed as synonymous with positive illusions. Unlike these coping strategies, 

positive illusions are proposed to incorporate negative and threatening information and 

represent the beliefs of individuals about themselves and their futures instead of 

preferences for a change in external circumstances (Taylor & Armor, 1996). There are 

differences in how positive illusions and coping strategies are thought to function. 
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Having positive illusions may influence how individuals appraise the situations and 

stressors they encounter (in such a way that there is a prediction that their efforts will be 

successful) which, in turn, increases the likelihood of using active coping strategies 

(Taylor & Armor, 1996). This assertion is supported by a meta-analysis of research in 

which one form of positive illusions, dispositional optimism, was positively associated 

with approach-based and problem-focused coping and negatively associated with 

avoidance-based and emotion-focused coping (Nes & Segerstrom, 2006). Regarding the 

association between positive illusions and adjustment, there is a body of evidence to 

support the notion that holding positive illusions has an association with better 

adjustment, as defined in various ways (Taylor & Armor, 1996).  

The original conceptualization of the theory of cognitive adaptation has been 

applied to the study of adjustment to a variety of threatening events or health conditions, 

as well as other illness-related outcomes. The theory originates from the study of the 

adjustment process of individuals with breast cancer (Taylor, 1983; Taylor, Lichtman, & 

Wood, 1984) and has been applied to this population several times since (e.g., Tomich & 

Helgeson, 2006). The theory has also been applied to the study of adjustment to coronary 

artery disease (Helgeson, 2003), venous thromboembolic disease (Moore et al., 2006), 

and other types of cancer (including breast, prostate, and head and neck cancers; 

Stiegelis et al., 2003). The individual components of Taylor’s theory, optimism (e.g., 

Taylor et al., 1992), meaning (e.g., Bower, Kemeny, Taylor, & Fahey, 1998), control 

(e.g., Affleck, Tennen, Pfeiffer, & Fifield, 1987) and self-enhancement or esteem (e.g., 

Wood, Taylor, & Lichtman, 1985), have also been empirically examined to varying 
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degrees in different health populations. 

The theory of cognitive adaptation is commonly applied in part. For example, 

Helgeson (1999) found that an index of cognitive adaptation (i.e., the combination of 

dispositional and situational measures of control, optimism, and self-esteem) predicted 

adjustment (i.e., life satisfaction, well-being, and HRQOL as assessed by the mental and 

physical components) over a 6-month period in individuals treated for coronary artery 

disease. The cognitive adaptation index was also associated with lower hostility, anxiety, 

depression, and somatisation and greater perceived availability of social support 

(Helgeson & Fritz, 1999). At a four-year follow-up, Helgeson (2003) found the cognitive 

adaptation index continued to predict positive changes in some aspects of adjustment 

(i.e., HRQOL aspects of vitality, mental health, and health perception), although not life 

satisfaction. As a combined index, the components of cognitive adaptation contribute to 

the prediction of improved adjustment in various aspects of HRQOL over time, as well 

as being associated with measures of psychological distress in individuals with coronary 

artery disease. However, the meaning component was not assessed and the contributions 

of the individual components were also not ascertained.  

With a sample of individuals with mixed diagnoses of cancer, Stiegelis et al. 

(2003) conducted a short-term longitudinal study of three of the components of cognitive 

adaptation theory, specifically optimism, mastery, and self-esteem, to examine 

adjustment (i.e., anxiety and depression symptoms) before, during, and after 

radiotherapy treatment. Higher levels of perceived control predicted reduced depressive 

and anxiety symptoms at follow-up, and higher perceived optimism also predicted 
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reduced anxiety at follow-up. In this sample, the components of the theory were not 

equally associated with measures of psychopathological symptoms and changes over 

time. It may be important to examine the components as separate constructs to determine 

their individual contributions to adjustment. 

Perceived control has not demonstrated a consistently positive relationship with 

better adjustment. The type of control a person perceives they have may be important to 

the relationship between control and adjustment. For example, for individuals with 

severe rheumatoid arthritis, perceived personal control over daily symptoms was 

associated with positive mood, whereas perceived control over disease course was 

associated with negative mood, and perceived control over treatment processes was 

associated with reduced global adjustment (Affleck et al., 1987). Control over daily 

symptoms may not always be associated with better adjustment indicators. Tomich and 

Helgeson (2006) examined the theory of cognitive adaptation with a small sub-sample of 

women with breast cancer whose cancer recurred within five years and a matched group 

of women with non-recurrent disease. Women with greater perceived situational control 

(particularly over the day-to-day symptoms) at baseline who experienced cancer 

recurrence within 5 years demonstrated lower physical HRQOL, mental functioning, and 

benefit finding than did women whose cancer did not recur. Unlike the measurement of 

self-esteem and optimism in this study, dispositional levels of perceived control were not 

assessed.  

Together, the studies above suggest that disease severity may have an impact 

upon the value of perceived control as a predictor of adjustment when control over the 
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disease and its symptoms are being assessed. For diseases for which there is a limited 

ability to control the situation or outcome, perceived control may be best focused on 

areas of an individual’s life over which there is more control (Tomich & Helgeson, 

2006). Given the nature of symptoms and disease course, MS may be best 

conceptualized as a disease with limited options for control. 

As noted by Moore and colleagues (2006), researchers have frequently studied 

the theory of cognitive adaptation only in part and have tended to exclude the construct 

of meaning from their research designs. Moore et al. attempted to apply the theory of 

cognitive adaptation in its entirety to the study of adjustment (i.e., anxiety and depression 

symptoms, thrombosis worries, and HRQOL) to venous thromboembolic disease using 

both situational and dispositional measures. Using hierarchical multiple regression 

analyses, Moore and colleagues found that dispositional optimism explained a significant 

amount of variance in anxiety, depression, thrombosis worries, and HRQOL mental 

functioning. Self-esteem predicted only anxiety, and internal health locus of control did 

not predict any of the adjustment measures. When situational variables were introduced, 

an additional statistically significant amount of variance was accounted for in the 

adjustment variables. In this case, situational optimism was not a statistically significant 

predictor. Instead, meaning contributed to the prediction of anxiety, secondary control 

contributed to the prediction of anxiety, depression, and mental functioning, and 

situational self-esteem contributed to the prediction of anxiety, thrombosis worries, and 

mental functioning. When only dispositional components of the theory of cognitive 

adaptation are examined, optimism may be the most important predictor of measures of 
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adjustment; whereas introducing situation-specific measures of the cognitive themes 

contributes to the understanding of adjustment over and above dispositional variables. 

The components of cognitive adaptation theory (i.e., optimism, finding meaning, 

a sense of control or mastery, and self-esteem) have also been described as psychological 

resources (Taylor, Kemeny, Reed, Bower, & Gruenewald, 2000) or coping resources 

(Taylor & Stanton, 2007) rather than cognitive tasks. These coping resources, along with 

others such as social support, are proposed to be relatively stable individual differences 

that function both as antecedents to approach and avoidance coping processes and as 

factors that influence psychological and physical health directly (Taylor & Stanton, 

2007). In other words, the components of the theory of cognitive adaptation may 

function in the same way that previously described stable characteristics are 

hypothesized to have their influence. The question arises as to how these coping 

resources are different from stable characteristics. With the exception of finding 

meaning, dispositional levels of optimism, self-esteem, and psychological control appear 

to be in the same category as stable characteristics. Furthermore, these characteristics are 

frequently assessed with the same measures (e.g., LOT to measure optimism as a stable 

characteristic and coping resource). 

One of the more recent studies to use the theory of cognitive adaptation 

incorporated the conceptualization of the theory’s components (i.e., optimism, control, 

meaning, and self-esteem) as psychological resources (Pinquart & Fröhlich, 2009). 

Pinquart and Fröhlich studied the psychological resources of optimism, internal health 

locus of control, self-esteem, and purpose in life, in conjunction with the social resource 
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of perceived social support in cancer patients at two times over nine months. When 

cancer therapy was commencing, female sex, greater self-esteem and higher perceived 

social support were found to be independently predictive of higher positive and lower 

negative affect (i.e., subjective well-being). At the approximate end of cancer therapy, 

nine months later, subjective well-being was predicted by greater purpose in life and 

social support at time one, when concurrent measures were not entered into the 

regression equation, and by concurrent levels of optimism, self-esteem, and purpose in 

life (after controlling for the effects of other variables at time one). In this sample, health 

locus of control did not have an effect on the outcome of positive and negative affect. 

Self-esteem and optimism were not related to changes in affect, but did demonstrate 

concurrent relationships with greater positive and lower negative affect. 

This model of cognitive adaptation has not been applied in whole to the study of 

adjustment to MS; although, components of the model have been studied in part. 

Underlying optimistic beliefs, which are consistent with the positive illusions proposed 

by Taylor (1983), have been examined for the ability to predict various outcomes for 

individuals with MS, including coping, anxiety, depression, and physical functioning 

(Fournier et al., 2002a). Benefit finding, one way in which individuals search for 

meaning, has been studied in relation to both negative outcome variables, including 

depression, anxiety, distress and negative affect, and positive outcome variables, such as 

positive affect and life satisfaction (Mohr et al., 1999; Pakenham, 2005; Pakenham & 

Cox, 2009). With regard to the second task proposed by Taylor (1983), attempting to 

regain mastery, this perception of being in control has been studied in relation to 
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functional disability in individuals with MS (e.g., Krokavcova et al., 2008). Finally, with 

respect to the third cognitive task proposed by Taylor (1983), self-esteem has been 

investigated alongside other adjustment conceptualizations (e.g., affect, QOL) in people 

with MS (e.g., McCabe & Di Battista, 2004). 

In summary, tests of the cognitive adaptation model have demonstrated the 

model’s ability to predict various emotional adjustment outcomes. One reason the theory 

of cognitive adaptation would be a valuable model to test in MS is that it has been found 

to be useful to study not only negative adjustment outcomes, such as depression and 

anxiety, but also to study positive outcomes, such as QOL and positive affect (e.g., 

Helgeson, 2003; Moore et al., 2006; Pinquart & Fröhlich, 2009). The model’s 

components are also positive-focused and may be aspects that people with MS would be 

interested in enhancing from a therapeutic perspective. In other words, increasing self-

esteem, finding meaning, and gaining a sense of control over one’s life are all areas for 

which interventions may be targeted in order to improve emotional adjustment in 

individuals with MS. Further research on the application of this theory is warranted in 

the study of adjustment to MS. 

1.4. Research Purpose and Hypotheses 

MS is a disease associated with a number of factors that have the potential to 

negatively influence peoples’ physical, cognitive, emotional, and social lives. Even with 

rates of depression and anxiety being elevated in this population (Janssens, van Doorn, 

de Boer, van der Meché, et al., 2003), and despite the multitude of factors that can and 

do affect people with MS, many people with MS adjust well (Brooks & Matson, 1982). 
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Each person is affected by the consequences of MS in a different way depending on their 

individual characteristics, thoughts, and behaviours. Researchers and clinical 

psychologists alike are working towards learning more about risk factors for, as well as 

the factors that protect people with MS from, negative psychological sequelae. This 

knowledge will assist in the development and implementation of more effective 

interventions. The purpose of the present study is to examine and compare common 

models of adjustment to MS using multiple dimensions of emotional adjustment (i.e., 

anxiety and depression symptoms, positive and negative affect, and QOL).  

The two psychological models of adjustment to be examined in the current study 

are Lazarus and Folkman’s (1984) stress and coping model, and Taylor’s (1983) theory 

of cognitive adaptation. As reviewed in the previous sections, there is considerable 

overlap between these models. The stress and coping and cognitive adaptation models 

represent two viewpoints on adjustment; that is, the stress and coping model stems from 

the traditional clinical psychology viewpoint of reducing distress, whereas the model of 

cognitive adaptation focuses on the positive cognitive tasks that people engage in to 

facilitate their emotional adjustment to a threatening event. These models have not been 

directly compared in the literature. In order to advance our understanding of adjustment, 

model comparisons need to be made. These two models are also ideal to test for their 

ability to be integrated, which will help to provide a comprehensive account of the 

factors associated with the risk of, and prevention of, adverse adjustment outcomes and 

factors associated with the promotion of, or deficiency of, positive adjustment outcomes. 

As indicated previously, Folkman (1997) has encouraged revision of the stress and 
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coping model to include positive psychological states. The relatively stable cognitive 

adaptation components are associated with positive psychological states, and have been 

referred to as coping resources that affect coping processes (Taylor & Stanton, 2007). 

Inclusion of these components in the stress and coping model helps to further explicate 

possible factors contributing to adjustment outcomes. The evaluation of the integration 

of these two models may also reduce the reliance on two separate models of emotional 

adjustment when a more comprehensive model may account for both sets of processes 

contributing to adjustment outcomes. 

The current study was conducted in three stages. First, using structural equation 

modelling (SEM), both the stress and coping model and the model of the theory of 

cognitive adaptation were examined for their independent fit to the data for the 

prediction of multiple indices of emotional adjustment. Second, the fit indices (discussed 

in the analyses below) for each model were compared to determine whether one model 

better predicted adjustment outcomes. Third, optimism and the components of the theory 

of cognitive adaptation were to be integrated, if statistically feasible, with the stress and 

coping model such that these psychological resources were hypothesized to improve the 

prediction of coping strategy usage, which would in turn have an effect on adjustment 

outcomes. 

Prior to testing the stress and coping model, exploratory factor analyses (EFAs) 

and confirmatory factor analyses (CFAs) were used to determine the best structure for 

the classification of coping in the current study. EFA helps to reduce the number of 

measured variables, verify the uni-dimensionality or multi-dimensionality of scales, and 
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to assist with the creation of item parcels. CFA was used to compare classifications of 

coping and refine the measurement model for the coping variables. The coping measures 

were factor analyzed independently to examine coping factors and then three models of 

coping were examined. The first model consists of three factors to represent emotion-

focused coping, problem-focused coping and avoidant coping (Cook & Heppner, 1997). 

The second model adds an MS-specific coping latent variable. The third model consists 

of five of the families of coping recommended by Skinner et al. (2003). 

Stage I.  Using the stress and coping model, primary and secondary appraisal 

latent variables (Primary Appraisals measured by Stressfulness, Harm/Loss, and Threat; 

Secondary Appraisals measured by Control and Challenge) were hypothesized to predict 

the use of the latent mediating variables of coping. Coping was tested through the use of 

various groupings of the subscales in three categorizations, including: (a) problem-

focused, emotion-focused, and avoidance coping; (b) adding an MS-specific coping 

variable to the three coping categories; and (c) testing five families of coping based on 

categories indicated by Skinner and colleagues (2003). The coping strategies, in turn, 

were hypothesized to predict the latent outcome variables of Positive Adjustment (with 

measured variables of positive affect, life-satisfaction and HRQOL aspects) and 

Negative Adjustment (with measured variables of negative affect, anxiety symptoms and 

depression symptoms). 

• Hypothesis 1 states that Primary Appraisals (Stress, Harm/Loss, and Threat) 

would predict the greater use of coping strategies characterized as avoidance-

based (i.e., avoidance, self-distraction, denial, substance use, behavioural 
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disengagement, and self-blame) which would then be negatively associated 

with Positive Adjustment outcomes (i.e., positive affect, life satisfaction and 

HRQOL ratings) and positively associated with Negative Adjustment 

outcomes (i.e., negative affect, depression and anxiety symptoms). 

Secondary Appraisals (i.e., Control and Challenge) would predict the greater 

use of coping strategies characterized as both problem-focused and social 

and emotion-focused (i.e., problem-solving, acceptance, emotional release, 

physical assistance, personal health control, positive reframing, using 

emotional and instrumental support, emotional processing, and emotional 

expression) and lesser use of avoidance-based coping strategies (i.e., 

avoidance, energy conservation, self-distraction, denial, substance use, 

behavioural disengagement, and self-blame) which would then be positively 

associated with Positive Adjustment outcomes (i.e., positive affect, life 

satisfaction and HRQOL ratings) and negatively associated with Negative 

Adjustment outcomes (i.e., negative affect and depression and anxiety 

symptoms). See Figure 1 for the structural model of latent variables. 

For the model of the theory of cognitive adaptation, the influence of the latent 

variable Optimism (measured by parcelled items on the LOT-R) on the latent Positive 

Adjustment variable (i.e., measured by positive affect, life satisfaction and HRQOL 

aspects) and latent Negative Adjustment variable (measured by negative affect, anxiety 

symptoms, and depression symptoms) would be tested as both a direct predictor (i.e., a 

stable characteristic) and as a variable mediated by the three cognitive variables  
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Figure 1. Hypothesis 1: Structural model for the Stress and Coping Model. 
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identified in the theory (i.e., latent mediating variables of Mastery, Self-Esteem, and 

Benefit Finding). According to the theory of cognitive adaptation, the three tasks of 

adjustment are proposed to be based on the ability to hold positive illusions (i.e., 

Optimism; Taylor, 1983). Therefore, Optimism would be presented first in the model, 

followed by the cognitive variables (i.e., mediating variables of perceived Mastery, Self-

Esteem, and Benefit Finding) to predict the adjustment outcomes. 

• Hypothesis 2 states that Optimism would have direct effects on both the 

Positive and Negative Adjustment measures. Specifically, higher scores on 

the measures of Optimism would be associated with reduced Negative 

Adjustment (i.e., anxiety and depression symptoms and negative affect) and 

greater Positive Adjustment (i.e., positive affect, life satisfaction and 

HRQOL aspects). 

• Hypothesis 3 states that the addition of the cognitive variables (namely 

perceived Mastery, Self-Esteem, and Benefit Finding) would improve the 

prediction of the Positive and Negative Adjustment variables and would 

mediate the relationship between Optimism and the Positive and Negative 

Adjustment outcomes (see Figure 2 for the structural model of latent 

variables). 

Stage II. The fit indices (described in the Results section) for the prediction of the 

adjustment variables were compared between the stress and coping model, and the model 

of the theory of cognitive adaptation.  
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Figure 2. Structural model for the Theory of Cognitive Adaptation. 
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• Hypothesis 4 states that, given the strength of research on stress and coping 

models in the prediction of adjustment to MS, the stress and coping model 

would be more successful (as identified by fit indices described in the 

analysis section) in predicting both the Positive and Negative Adjustment 

outcomes than the model of the theory of cognitive adaptation. 

Stage III.  Dispositional optimism, a personality characteristic that has been 

found to have both direct and indirect effects on adjustment, was added to the stress and 

coping model to determine whether this stable characteristic improves the prediction of 

adjustment to MS. 

• Hypothesis 5 states that the addition of the latent variable of dispositional 

Optimism to the stress and coping model would increase the predictive value 

of the model with regard to the latent adjustment variables. That is, in 

conjunction with the latent cognitive Secondary Appraisals variable and in 

contrast to the latent Primary Appraisals variable, dispositional Optimism 

would predict the greater use of problem-focused and social and emotion-

focused coping strategies (i.e., proposed measured variables of problem-

solving, acceptance, emotional release, physical assistance, personal health 

control, positive reframing, using emotional and instrumental support, 

emotional processing, and emotional expression) which would be then 

associated with greater Positive Adjustment outcomes (i.e., higher positive 

affect, greater life satisfaction and QOL) as well a lesser Negative 
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Adjustment outcomes (i.e., reduced anxiety and depression symptoms and 

lower negative affect; see Figure 3 for the structural model). 

Assuming support for Hypotheses 1 and 3, the components of the theory of 

cognitive adaptation (i.e., Self-Esteem, Mastery, and Benefit Finding) would be added to 

the stress and coping model as individual difference variables that work at the same level 

as the cognitive appraisals (i.e., Primary Appraisals: Stressfulness, Harm/Loss, Threat, 

and Secondary Appraisals: Control and Challenge). Integrating dispositional optimism, 

self-esteem, perception of personal control, and benefit finding with a model of 

adjustment is important given that these variables have all demonstrated relationships 

with adjustment variables for individuals with MS. Furthermore, given their cognitive 

nature, these variables are amenable to intervention and could serve as protective factors 

for adjustment. 

• Hypothesis 6 states that the integration of the cognitive tasks (latent variables 

of Optimism, Self-Esteem, Benefit Finding, and Mastery) into the stress and 

coping model would improve the prediction of Positive Adjustment 

outcomes (i.e., positive affect, life satisfaction and QOL) in particular, as 

well as demonstrate negative associations with Negative Adjustment 

outcomes (i.e., negative affect, and anxiety and depression symptoms), 

demonstrated through the effects on coping strategy choice (see Figure 4 for 

the structural model).  
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Figure 3. Structural model to test optimism with the Stress and Coping Model 
(Hypothesis 5). 
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Figure 4. Structural model to test the integration of the Stress and Coping Model and 
Cognitive Adaptation Model. (Hypothesis 6) 
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2. METHODS 

2.1. Participants 

Participants were a self-selected sample of people who self-reported a confirmed 

diagnosis of MS and were 18 years of age or older. The correspondence between self-

reported diagnosis of MS and medically recorded or physician-reported diagnosis is high 

(Marrie, Cutter, Tyry, Campagnolo, & Vollmer, 2007). While the majority (90.0%) of 

the final sample of participants completed the survey online, mailed materials were 

available to individuals for whom Internet access was either not possible or not preferred 

(10.0%) in order to obtain a sample from across different socioeconomic statuses and 

physical abilities. Given that the prevalence of the different courses of MS (i.e., RRMS, 

PPMS, SPMS, PRMS, benign and malignant MS) is not evenly distributed (Noseworthy 

et al., 2000) and the incidence of MS also differs dramatically between men and women 

(Beck et al., 2005), there was no attempt to obtain equal representation of people among 

these demographic categories. In order to test models of adjustment to MS, the goal was 

to obtain responses from approximately 400 people. This sample size estimate was based 

on the minimum recommendation of 200 participants for sufficient power when using 

SEM (Hoe, 2008) with larger sample sizes recommended for more complex models. 

Additional details on participants in this study are included in the Results section. 

2.2. Procedure 

Ethical approval was received from the Research Ethics Boards (REB) for the 

University of Regina and the University of Saskatchewan (see Appendix A). Participants 

were recruited with the cooperation of various organizations, such as several chapters of 
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the MS Society of Canada and participating MS clinics in certain cities in Canada, as 

well as through online advertisements on MS-related websites and through targeted 

advertisements on the social networking website Facebook. Potential participants viewed 

a poster, newsletter insert or online advertisement about the study that provided a brief 

description of the study, the e-mail and telephone number for the researcher, and a link 

to the password-protected online survey using the survey software website 

www.SurveyMonkey.com. Participants read an information page and consent page and 

then provided consent to participate in the study (see Appendix B). 

The survey was comprised of questions ascertaining background information, 

information on disease status and dispositional variables (i.e., optimism), as well as 

cognitive appraisals, coping strategies, cognitive adaptation variables (i.e., Self-Esteem, 

Benefit Finding, and Mastery), and emotional adjustment outcomes using the measures 

described below. The survey took participants approximately 1 hour to complete. As an 

incentive to participate, $1 for each completed survey was donated to the MS Society of 

Canada. In addition, participants who completed the survey in a given month were 

entered in a monthly draw to win a $20 gift certificate to Chapters bookstore.  

2.3. Measures 

2.3.1. Demographic Questions 

Background information was collected on participants’ age, sex, marital status 

(i.e., single never married, dating, common law, married, separated, divorced, widowed), 

living arrangements (i.e., live alone, with spouse/partner, with family members or 

friends, in a retirement home, in a long-term care centre, or other), educational 
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achievement (i.e., less than high school, high school or GED, college certificate or some 

university, university undergraduate degree, university graduate degree), primary 

vocational status (i.e., employed full-time, employed part-time, unemployed due to MS, 

unemployed due to other health condition, unemployed and looking for work, student, 

homemaker, retired), monthly income ($0 - $499, $500 - $999, $1000 - $1499, $1500 - 

$1999, $2000 - $2499, $2500 - $2999, $3000 - $3499, $3500 or more), ethnicity (i.e., 

Caucasian or European origins, Aboriginal origins, Asian origins, Middle Eastern 

origins, Black origins, Hispanic origins, or other), and province or territory of residence. 

In addition, information specific to MS was collected, including type of MS (i.e., RRMS, 

SPMS, PPMS, PRMS, Benign MS, Malignant MS, type unknown), duration of time 

since symptoms first appeared, duration of time since confirmed diagnosis, duration of 

time since the participant last noticed a significant change in any of their abilities due to 

MS, number of attacks or relapses in the past 6 months, and current disease-related 

pharmacological treatments. Furthermore, information on the concurrent presence of 

other health conditions was collected as an index of medical comorbidity. As well, 

information was requested on whether participants were receiving psychotherapy or 

counselling or using psychotropic medication at the time of the survey (see Appendix C). 

MS Impact Scale-29 (MSIS-29). The MSIS-29 (Hobart, Lamping, Fitzpatrick, 

Riazi, & Thompson, 2001) is a 29-item HRQOL measure used to assess the physical (20 

items) and psychological (9 items) impact of MS (see Appendix D). Participants are 

instructed to provide “views about the impact of MS on your day-to-day life during the 

past two weeks”. Items are rated on a scale of 1 (not at all) to 5 (extremely). Scores are 
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summed on each factor and then transformed to a 0 to 100 scale, with higher scores 

indicative of worse health. The MSIS-29 has demonstrated very good internal 

consistency reliability (e.g., Cronbach's alpha = .96 for the physical scale and alpha = .91 

for the psychological scale) and convergent validity with other measures of health status 

(e.g., SF-36) as assessed by the scale’s author (Hobart et al., 2001) and in a collection of 

subsequent samples (Riazi, Hobart, Lamping, Fitzpatrick, & Thompson, 2002). Only the 

physical scale was used so as to not confound the relationship between the psychological 

scale and other measures of psychological functioning (i.e., depression and anxiety). The 

MSIS physical scale has demonstrated good correlations with other measures of physical 

disability in MS (Hoogervorst, Zwemmer, Jelles, Polman, & Uitdehaag, 2004), and was 

used in this study as an indication of the impact of the disease on everyday life. In the 

current sample, Cronbach’s alpha for the physical scale was .96. 

Survey of Recent Life Experiences (SRLE) - Short Form.  The short form of the 

SRLE (Kohn & Macdonald, 1992; see Appendix E) is a 41-item measure used to assess 

life experiences without being contaminated by items that tap into physical or mental 

distress. Items are responded to on a four-point scale ranging from 1 (not at all part of 

my life) to 4 (very much part of my life). Ratings are summed for a total score and range 

from 41 to 164, with higher scores being indicative of greater exposure to hassles in the 

past month. The short form of the SRLE demonstrated high internal consistency 

reliability coefficients (α = .90) in both the initial and cross-replication adult samples. 

With regard to validity, the short form of the SRLE demonstrated moderate positive 

correlations with a measure of perceived stress. The SRLE was used to assess life 



Adjustment and MS 67 

 

experiences as a measure of stress and hassles. Cronbach’s alpha was .93 in the current 

sample. 

2.3.2. Exogenous Variable Measures 

Life Orientation Test - Revised (LOT-R).  The LOT-R (Scheier et al., 1994) is a 

six-item self-report measure (with an additional four filler items) used to assess 

dispositional optimism; that is, generalized expectancies for positive versus negative 

outcomes (see Appendix F). Examples of items include “I’m always optimistic about my 

future” and “In uncertain times, I usually expect the best”. Respondents rate their 

agreement with items on a five-point Likert scale with endpoints ranging from 0 

(strongly disagree) to 4 (strongly agree). Three items are reverse scored and, excluding 

four filler items, item scores are summed with totals ranging from 0 to 24 with higher 

scores indicating greater optimism. The authors of the LOT-R reported that the scale 

demonstrates good convergent validity with the original LOT, moderate correlations 

with Mastery and self-esteem, and good discriminant validity demonstrated by moderate 

correlations with anxiety and neuroticism (Scheier et al., 1994). The LOT-R has been 

previously used with individuals with MS (e.g., R. F. Brown et al., 2009; Fournier et al., 

2002a) and has demonstrated adequate internal consistency in this population (α = 0.82 

to 0.87; Fournier et al., 2002a).  

Scheier and colleagues (1994) found a one-factor structure for the LOT-R, but 

noted that a two-factor structure consisting of optimism and pessimism (for negatively 

worded items) may also be viable. A two-factor structure was found in two German 

studies (Glaesmer et al., 2012; Herzberg, Glaesmer, & Hoyer, 2006), whereas a three-
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factor structure, consisting of outcome expectancies, efficacy expectancies and 

unrealistic thinking, was found in a Dutch sample of people with MS (Fournier, de 

Ridder, & Bensing, 2002b). Internal consistency reliability (Cronbach’s alpha) of the 

LOT-R was α = .84 with the current sample. After factor analytic investigation (see 

Results section and Appendix Q), three two-item parcels were formed to represent 

measured variables. Item parcels are like a mini-scale in that they are a total score 

calculated from homogenous items (Kline, 2005). Parcels provide an advantage over 

using individual items by reducing the overall number of measured variables, which also 

decreases the number of parameters that require estimation in the model, and parcels 

have higher reliability than single items (Coffman & MacCallum, 2005). 

Cognitive Appraisal of Health Scale (CAHS). The CAHS (Ahmad, 2005; see 

Appendix G) is a 13-item modification of the original 28-item CAHS (Kessler, 1998, as 

cited in Ahmad, 2005) used to assess an individual’s health status appraisal. The 

modified version has three factors: Harm/Loss (5 items), Threat (5 items), and Challenge 

(3 items). The Harm/Loss scale refers to perceived damage that has already occurred, the 

Threat scale refers to perceived future harm or loss, and the Challenge scale refers to 

perceptions that the stressful experience can be overcome. Item examples include: “This 

health problem has damaged my life” (Harm/Loss scale), “I worry about what will 

happen to me” (Threat scale), and “I can control what will happen to me” (Challenge 

factor). Participants rate their agreement with each item on a scale of 1 (strongly 

disagree) to 5 (strongly agree), and items on each subscale are summed after reverse 

scoring two items from the Threat subscale. Higher scores were indicative of greater 
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perception of Harm/Loss and Threat for the Primary Appraisals variable. Higher scores 

on the Challenge scale were indicative of the greater perception of being able to 

overcome the stressful experience, and was used as a measured variable for Secondary 

Appraisals.  

The CAHS demonstrated acceptable internal consistency on each of the scales 

(Ahmad, 2005), and similar coefficients were found with a sample of people with MS 

(alphas between .73 and .81) (Chalk, 2007). The author of the scale reported that CFA 

provided construct validity by assigning theoretically-grouped items to their three 

respective factors (Ahmad, 2005), and the three-factor structure was also confirmed by 

Ahmad (2010) in a different patient population. The Harm/Loss and Threat subscales 

served as measured variables of Primary Appraisals and the Challenge subscale serves as 

a measured variable of Secondary Appraisals in the structural equation analyses. In the 

current study, the Cronbach’s alphas were as follows: Harm/Loss subscale (α = .82), 

Threat subscale (α = .76), Challenge subscale (α = .68). 

Appraisals.  Lazarus and Folkman’s (1984) description of the stress and coping 

process includes the appraisal of the harmfulness or threat associated with a situation 

(primary appraisal), as well as an appraisal of the degree to which the person perceives 

that the event can be controlled or changed (secondary appraisal). Since Harm/Loss, 

Threat and Challenge appraisals were assessed with the CAHS, an assessment of 

perceived control was requested using one item. Specifically, a secondary appraisal was 

requested regarding the degree of controllability with the question “How much do you 

feel you can control the outcome of this event?”. Ratings on this question were made on 
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a 7-point scale with descriptors ranging from not at all (1) to extremely (7). This question 

and rating scale has been used in other research (Park, Armeli, & Tennen, 2004). 

2.3.3. Mediating Variable Measures 

Coping with MS Scale (CMSS).  The CMSS (Pakenham, 2001) is a 29-item 

measure consisting of seven subscales to assess coping strategies specific to MS (see 

Appendix H). The CMSS was factor analyzed by the scale’s author using a combination 

of principal components analysis and principal axis factor analysis to determine the 

seven subscales, as well as a second order principal axis factor analysis that determined 

four higher order coping dimensions. The seven subscales include: problem-solving (5 

items; e.g., “I focus on the here and now”), acceptance (5 items; e.g., “I accept the fact 

that it happened”), avoidance (4 items; e.g., “I keep pushing myself to get things done”), 

energy conservation (3 items; e.g., “I have a rest”), emotional release (3 items; e.g., “I let 

my feelings out”), physical assistance (5 items; e.g., “I ask for physical assistance”), and 

personal health control (4 items; e.g., “I seek alternative therapies such as…”). In 

addition to several of the core categories of coping (e.g., problem-solving, avoidance), 

the MS-specific measure also assesses coping strategies specific to MS, such as energy 

conservation and support seeking for physical assistance. The higher order factors found 

by the scale’s author included: (a) problem solving and energy conservation, (b) physical 

assistance, (c) emotional release and avoidance (negative loading), and (d) acceptance 

and personal health control. 

The CMSS consists of three parts. Respondents describe their main MS-related 

problem experienced in the last month, then rate on a seven-point scale how stressful the 



Adjustment and MS 71 

 

problem has been in the last month (1, not at all stressful, to 7, extremely stressful) in 

order to obtain an appraisal of the level of stress, and then respondents indicate on a five-

point scale how often they have tried each of the coping strategies in dealing with the 

MS-related problem (0 = does not apply/never, 1 = rarely, 2 = sometimes, 3 = often, 4 = 

very often). Three items were reverse scored and mean scores were calculated for each 

subscale. Pakenham (2001) reported good internal consistency coefficients for the 

problem-solving and physical assistance scales (alphas above .70), and acceptable 

coefficients for the remaining scales (alphas range between .56 and .61), in his sample. 

Similar coefficients have been found in subsequent research (Chalk, 2007). Construct 

validity was demonstrated with moderate correlations in predicted directions with 

subscales from another measure of coping and criterion validity was demonstrated with 

relationships with adjustment outcomes (Pakenham, 2001).  

The rating of stressfulness was added to the measurement model for Primary 

Appraisals. The following five coping subscales were proposed to serve as measured 

variables of the approach-based coping latent variable: problem-solving, acceptance, 

emotional release, personal health control, and physical assistance. The following coping 

subscales were proposed to serve as measured variables for the avoidance-based coping 

latent variable: avoidance and energy conservation. Cronbach’s alphas for the subscales 

in the current study were as follows: problem-solving (α = .75), physical assistance (α = 

.63), emotional release (α = .54), avoidance (α = .51), personal health control (α = .59), 

acceptance (α = .61), energy conservation (α = .64). Scales used in the measurement and 

structural models were refined through factor analyses (see the Results section and 
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Appendix Q). 

Brief COPE.  In addition to the MS-specific measure of coping, a generic 

measure of coping was administered to assess a broader range of coping strategies. The 

Brief COPE (Carver, 1997; see Appendix I) consists of 14 two-item subscales, including 

active coping (α = .68), planning (α = .73), positive reframing (α = .64), acceptance (α = 

.57), humour (α = .73), religion (α = .82), using emotional support (α = .71), using 

instrumental support (α = .64), self-distraction (α = .71), denial (α = .54), venting (α = 

.50), substance use (α = .90), behavioural disengagement (α = .65), and self-blame (α = 

.69). According to the authors, respondents are instructed to rate each item on a scale of 

0 (I haven’t been doing this at all) to 3 (I’ve been doing this a lot). In the present study, 

this rating scale was modified slightly to follow the same format as the MS-specific 

instrument. Respondents were asked to rate each item for the frequency they have used it 

in the past month on a scale of 0 (does not apply/never) to 4 (very often) and mean scores 

for each subscale were calculated. There was an error in the administration of the Brief 

Cope and the items were administered in the sequence of their subscales rather than in a 

mixed order. This error may have affected the results due to higher agreement between 

items from the original subscales. 

Carver (1997) found nine factors in his analysis of the Brief COPE, which 

consisted of: (a) substance use, (b) religion, (c) humor, (d) behavioural disengagement, 

(e) use of emotional support and use of instrumental support, (f) active coping, planning, 

and positive reframing, (g) venting and self-distraction, (h) denial and self-blame, and (i) 

acceptance (with a split loading on the active coping factor). A study of people with MS 
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in a war zone (Somer et al., 2010) also found a nine-factor structure for the Brief COPE 

using principal components analysis, which were labelled: (a) seeking social support,  

(b) positive reframing, (c) active distraction, (d) turning to religion, (e) denial of distress, 

(f) direct coping and planning, (g) self-blame and substance use, (h) acceptance, and  

(i) behavioural disengagement and venting of emotions.  

Supplementary items used to assess emotional approach coping were also 

administered, including two four-item factor analytically derived subscales of emotional 

processing (α = .91) and emotional expression (α = .91; Stanton, Kirk, Cameron, & 

Danoff-Burg, 2000). Examples of items include “I take time to figure out what I'm really 

feeling” (emotional processing) and “I feel free to express my emotions” (emotional 

expression). Both subscales have been found to be more highly correlated with 

approach-based coping strategies, such as problem-solving, than with avoidance-based 

coping strategies. 

In order to avoid redundancy, the subscales for which there was perceived 

overlap in content with scales on the MS-specific coping measure were excluded. Five 

subscales were proposed to be used in the present study to measure the latent variable of 

approach-oriented coping (both problem-focused and emotion-focused), including 

positive reframing, using emotional support, using instrumental support, and the two 

emotional approach coping subscales (i.e., emotional processing and emotional 

expression). The following five subscales were proposed to be used as measured 

variables for the latent variable of avoidant coping, including self-distraction, denial, 

substance use, behavioural disengagement, and self-blame. Cronbach’s alpha was 
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calculated with the current sample for the original scales and the coefficients were as 

follows: positive reframing (α = .86), using emotional support (α = .89), using 

instrumental support (α = .89), self-distraction (α = .58), denial (α = .87), substance use 

(α = .96), behavioural disengagement (α = .89), self-blame (α = .84), active coping (α = 

.85), planning (α = .93), humour (α = .91), religion (α = .91), venting (α = .83), 

emotional processing (α = .89) and emotional expression (α = .95). Factor analysis was 

conducted to assist in the determination of the scales to be used in the measurement and 

structural models (see the Results section and Appendix Q). 

Pearlin-Schooler Mastery Scale (PSMS).  In this study, perceived control is 

operationalized as a global sense of personal control that is measured by the PSMS 

(Pearlin & Schooler, 1978; see Appendix J), rather than control specific to health, as 

would be assessed with a health-related locus of control scale. The PSMS consists of 

seven items that are rated on a five-point scale with endpoints ranging from 1 (strongly 

agree) to 5 (strongly disagree). The last two items are reverse scored. Higher scores are 

reflective of a stronger sense of mastery. Scores range between 7 and 35. Examples of 

items on the PSMS include “I have little control over the things that happen to me” and 

“What happens to me in the future mostly depends on me”. The PSMS has been used 

with individuals with MS previously and was found to have acceptable internal 

consistency (α = 0.75; Krokavcova et al., 2008). In the current study, Cronbach’s alpha 

was α = 0.84.  

The PSMS demonstrated convergent validity with a measure of self-efficacy in 

individuals with MS (Airlie, Baker, Smith, & Young, 2001). While originally created as 
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a one-factor scale (Pearlin & Schooler, 1978), other researchers have found the PSMS to 

contain two factors: fatalism and control (Younger, Finan, Zautra, Davis, & Reich, 

2008). Based on results of the EFA (as described in the Results section and Appendix 

Q), the items were parcelled into three measured variables (two parcels of two items and 

one parcel of three items) for the latent variable of Mastery. 

Benefit Finding Scale (BFS).  The 19-item BFS (Mohr et al., 1999) was used as a 

measure of benefit finding in MS (see Appendix K). Examples of items include “I 

express more feelings since I have had MS” and “I keep in better touch with my family 

since having MS”. Items are rated on a scale from 1 (strongly disagree) to 5 (strongly 

agree). As recommended by Pakenham’s (2005) factor analysis, two subscales can be 

scored, Personal Growth (14 items) and Family Relations Growth (5 items), by 

calculating mean scores to accommodate the unequal number of items on each subscale. 

The BFS demonstrated high internal consistency coefficients (Pakenham, 2005) and 

moderate correlations with positive reappraisal coping and seeking social support (Mohr 

et al., 1999). In the current study, Cronbach’s alphas were .87 for the Personal Growth 

subscale and .77 for the Family Relations Growth subscale. The two subscales were 

proposed to serve as measured variables for the Benefit Finding latent variable. Although 

a minimum of three measured variables is generally standard for a latent variable, the 

two-indicator rule states that when there are two or more latent variables in the 

measurement model, two or more measured variables for each latent variable will allow 

the model to be identified (i.e., it is possible to derive a unique estimate for each 

parameter; Kline, 2005).  
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Rosenberg’s Self-Esteem Scale (RSE).  The RSE (Rosenberg, 1965, as cited in 

Robins, Hendin, & Trzesniewski, 2001) is a 10-item measure used to assess global self-

esteem (see Appendix L). Items are rated on a scale of 1 (Strongly Agree) to 4 (Strongly 

Disagree). Five items are reverse scored and then responses are summed for a total 

score, such that higher scores are indicative of greater self-esteem. Item examples 

include “I feel that I'm a person of worth, at least on an equal plane with others” and “All 

in all, I am inclined to feel that I am a failure”. The RSE has demonstrated between 

acceptable to high internal consistency coefficients across multiple studies and a one-

factor solution was determined to be the best fit to the data (Gray-Little, Williams, & 

Hancock, 1997); two-factor structures have also been identified (e.g., Greenberger, 

Chen, Dmitrieva, & Farruggia, 2003). The RSE has been used with individuals with MS 

previously (e.g., Airlie et al., 2001; Jopson & Moss-Morris, 2003), although internal 

consistency coefficients were not reported. Cronbach’s alpha was α = .90 in the current 

study. After factor analysis (see Results and Appendix Q), three parcels were created for 

the measurement model of Self-Esteem by randomly selecting three items for two 

parcels and four items for one parcel. 

2.3.4. Endogenous Outcome Variable Measures 

The Negative Adjustment outcome variables assessed include symptoms of 

depression and anxiety and negative affect. The Positive Adjustment outcome variables 

include positive affect and QOL (HRQOL and life satisfaction). 

Hospital Anxiety and Depression Scale (HADS).  The HADS (Zigmond & Snaith, 

1983) is a 14-item self-report instrument designed to assess anxiety (7 items) and 
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depression (7 items) in populations with medical illnesses (see Appendix M). Items were 

created to minimize content related to illness and are rated for agreement on a scale of 0 

to 3, with higher scores indicating greater agreement. Scores are summed for a total 

score on each scale ranging between 0 and 21, with a recommended cut-off score of 8 or 

greater to indicate probable cases of depression or anxiety (Bjelland, Dahl, Haug, & 

Neckelmann, 2002; Honarmand & Feinstein, 2009). Examples of items include “I still 

enjoy the things I used to enjoy” (depression scale) and “I feel tense or ‘wound up’” 

(anxiety scale). The HADS has been used extensively with individuals with varying 

chronic illnesses, including people with MS (e.g., Feinstein et al., 1999; Kehler & 

Hadjistavropoulos, 2009; Lester, Stepleman, & Hughes, 2007; Zorzon et al., 2001). A 

recent review found the HADS demonstrates good to very good concurrent validity with 

other measures of depression, such as the Beck Depression Inventory (BDI), and anxiety, 

such as Spielberger’s State-Trait Anxiety Inventory (STAI; Bjelland et al., 2002). Factor 

structure of the HADs has varied somewhat, with the number of factors ranging from 

two to four, although the two-factor structure is replicated in most studies (Bjelland et 

al., 2002). The anxiety and depression subscales each served as a measured variable of 

Negative Adjustment in the structural equation analysis. In the current study, Cronbach’s 

alpha was .85 for the Anxiety subscale and .80 for the Depression subscale. 

International Positive and Negative Affect Schedule - Short Form (I-PANAS-SF).  

The I-PANAS-SF (Thompson, 2007; see Appendix N) is a 10-item recent modification 

to the original PANAS (Watson, Clark, & Tellegen, 1988). The I-PANAS-SF was 

administered with the standard instructions, “Thinking about yourself and how you 
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normally feel, to what extent do you generally feel:” Examples of items representing 

negative affect include “upset” and “nervous” and items representing positive affect 

include “alert” and “inspired”. Items were rated on a scale of 1 (never) to 5 (always). 

Items from each subscale are summed and scores range from 5 to 25. The positive affect 

and negative affect subscales correlate, respectively, with the full PANAS positive affect 

subscale at r = .65 and the negative affect subscale at r = .59 (p < .01; scores on each 

PANAS subscale range from 10 to 50; Thompson, 2007). The scale author found the I-

PANAS-SF had good internal consistency as well as good convergent validity (i.e., 

moderate positive correlations for positive affect and moderate negative correlations with 

negative affect) with a measure of subjective well-being. Principal components analysis 

was used to determine the two-factor structure, which was then confirmed across 

different samples (Thompson, 2007). The positive affect and negative affect subscales 

each served as measured variables for Positive Adjustment and Negative Adjustment, 

respectively, in the structural equation analysis. Cronbach’s alphas in the current study 

were α = .80 for negative affect and α = .81 for positive affect. 

WHOQOL-BREF. The WHOQOL-BREF (Skevington, Lofty, & O'Connell, 

2004; WHOQOL Group, 1998) is a 26-item short version of the WHOQOL-100 and is 

used to assess QOL (see Appendix O). Four domains are assessed on the WHOQOL-

BREF, including physical (7 items), psychological (6 items), social (3 items), and 

environment (8 items), and these four domains are supported by factor analysis 

(Skevington et al., 2004). Items were responded to on a 5-point Likert scale with 

endpoints differing for groups of questions (e.g., Very Dissatisfied to Very Satisfied, Not 
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at All to Completely). Items 1 and 2 are not included in the scale scoring. Scores were 

transformed according to the manual to fit a scale of 0 to 100. Examples of items include 

“How would you rate your quality of life?” and “How satisfied are you with the support 

you get from your friends?”  

According to the scale authors, the WHOQOL-BREF demonstrated good internal 

consistency alpha coefficients for the physical health, psychological, and environment 

scales, but lower values for the social relationships scale, which was not unexpected due 

to the low number of items on the scale. Discriminant validity was demonstrated by the 

ability of the scale to differentiate between respondents who were sick versus well. The 

WHOQOL-BREF has been used previously with individuals with MS and similar 

coefficient alpha values were found (Phillips et al., 2009; Wynia, Middel, van Dijk, De 

Keyser, & Reijneveld, 2008). Psychological subscale Item 26 was excluded because the 

item content overlaps significantly with questions on psychopathology (i.e., “How often 

do you have negative feelings such as blue mood, despair, anxiety, depression?”), and 

scale scoring was refined based on the authors’ direction for addressing missing values. 

The four subscales were planned to be included as measured variables for the latent 

variable of Positive Adjustment in the structural equation analysis, and were refined 

through factor analysis (see Results section and Appendix Q). In the current study, 

Cronbach’s alphas were calculated for each subscale: physical health (α = .80), 

psychological (α = .83), social relationships (α = .74), and environmental (α = .81). 

Satisfaction with Life Scale (SWLS).  The SWLS (Diener, Emmons, Larsen, & 

Griffin, 1985) is a five-item measure used to assess the life satisfaction component of 
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well-being (see Appendix P). Diener and colleagues found a one-factor structure for the 

five items. The SWLS is rated on a seven-point scale with anchors of 1 (strongly 

disagree) to 7 (strongly agree). An example of an item is “If I could live my life over, I 

would change almost nothing”. A total score was calculated by summing the individual 

ratings; total scores range from 5 to 35. Extrapolating from Pavot and Diener (2008), the 

following descriptive categories exist for scale scores: extremely dissatisfied (5-9), 

moderately dissatisfied (10-14), slightly dissatisfied (15-19), neutral (20), slightly 

satisfied (21-25), moderately satisfied (26-30), and extremely satisfied (31-35). The 

SWLS has been shown to be a reliable and valid measure and has been used previously 

with MS populations (Chalk, 2007). The SWLS served as a measured variable of 

Positive Adjustment in the structural equation analysis. In the present study, Cronbach’s 

alpha was .92. 

3. ANALYSES AND RESULTS 

Data collection was completed between April 2010 and March 2011. Statistical 

analyses were performed using IBM PASW 18.0 (also known as SPSS; IBM, 2009) and 

AMOS 18 (Arbuckle, 2009). 

3.1. Sample Size 

A total of 730 people indicated consent to participate in the research and began 

completion of the survey, either via the internet (n = 683) or paper-based survey (n = 47). 

Nine (1.23%) cases were removed due to the absence of a self-reported confirmed 

diagnosis of MS, which was a criterion for inclusion. Thirty-three (4.52%) cases were 

duplicates (as assessed by a combination of internet protocol (IP) address, birth date, sex, 
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province of residence, and reported year of diagnosis with MS) and either the first access 

of the survey (if the survey was fully completed both times; n = 8) or the most complete 

access of the survey (if the first access was started but not fully completed; n = 25) was 

retained. Two-hundred forty-five (33.56%) cases were deleted from the dataset due to 

substantial missing data (i.e., failure to complete at least one item on each of the 

questionnaires included in the study); the majority of these (n = 192; 26.30%) did not 

complete more than half of the study questionnaires. An additional 12 participants 

(1.64%) were removed due to more than 20% of missing data on three or more subscales 

throughout the database. Although there is no way to determine the exact reasons for 

some participants’ failure to complete the survey, incomplete participation may be due to 

competing time demands, computer problems, or lack of interest. After removal of the 

above cases, data were retained for 431 participants (59.04%; n = 388 completed via the 

internet and n = 43 completed mailed surveys) and the remaining analyses are based on 

this sample. A comparison between participants who completed (n = 431) and did not 

complete (n = 257) the survey is made in a section to follow. 

3.2. Preliminary Analyses 

The data were subjected to a preliminary analysis process that included attention 

to missing data, outliers, normality, and internal consistency reliability. Missing values 

were analyzed using the SPSS 20.0 Missing Values Analysis module. In a summary of 

missing values, it was determined that almost two-thirds (61.7%) of the participants had 

complete data on all of the scales or subscales to be used in the planned models. Thirty-

seven of the 41 (90.2%) scales or subscales to be included in the models had at least one 
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participant with missing data, each with 5.1% or fewer scores missing.  

Little’s MCAR Test was used for each scale or subscale to determine if the 

missing values were missing completely at random. Little’s MCAR Test works like a 

global t-test approach to compare means across different patterns of missing data (R. J. 

A. Little, 1988). Six of the 41 scales or subscales (LOT-R, CAHS Harm/Loss, CAHS 

Threat, BFS Personal Growth scale, HADS Depression, WHOQOL Psychological 

domain) demonstrated a statistically significant p-value at the 0.05 level, and the missing 

values on those scales were not determined to be missing completely at random. The 

Analyze Patterns feature was used to assess whether there were any identifiable patterns 

of missing data amongst the scales that did not pass Little’s MCAR Test, and amongst 

those scales and the other variables used in the planned models. Amongst the scales that 

did not pass Little’s MCAR Test, the ten most frequently occurring patterns (accounting 

for 100.0% of the missing data) indicated that data were either not missing (85.5%), 

were missing on only one scale (13.6%), leaving only 0.9% of data missing from two 

scales, which occurred in three different patterns. Amongst all of the scales used in the 

planned models, the ten most frequently occurring patterns (accounting for 100.0% of 

the missing data) also indicated that the data were either not missing (81.6%) or were 

missing on only one scale (18.8%).  

The lack of any clearly identifiable pattern of missing data amongst variables 

lends support to the assumption that the missing data are missing at random, which is 

needed to replace missing values. An expectation maximization (EM) procedure was 

selected to replace missing values. EM imputes a maximum likelihood value for missing 
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data that involves two steps: an estimation step (i.e., a series of regressions is used to 

impute a predicted value for a missing value) and a maximization step (i.e., the data set 

with imputed values undergoes maximum likelihood estimation; Kline, 2005). 

Predictor and outcome variables were examined for univariate outliers using the 

recommendation of standardized scores in excess of ±3.29 (p < .001, two-tailed test), and 

outliers were replaced with a score that was one unit different (larger or smaller) than the 

next most extreme score (Tabachnick & Fidell, 2007). Univariate outliers were changed 

on the following measures: SRLE (1 outlier), CAHS Harm/Loss, Threat and Challenge 

subscales (1 outlier on each subscale), CMSS Energy Conservation subscale (2 outliers), 

COPE Denial subscale (8 outliers), COPE Substance Use subscale (8 outliers), COPE 

Behavioural Disengagement subscale (5 outliers), BFS Personal Growth subscale (1 

outlier), and I-PANAS-SF Negative Affect subscale (1 outlier). Multivariate outliers 

were assessed during testing of the models and results are reported at that time. 

Normality of the study variables was then examined using skewness and kurtosis 

statistics. The following rule of thumb was used: skewness values greater than 3 and 

kurtosis values greater than 10 were indicative of non-normality (Kline, 2005). All 

variables fell within this range, with a maximum skewness statistic of 1.9 and a 

maximum kurtosis statistic of 2.7 (both of which were found on the COPE Substance 

Use subscale), indicating that the data did not require transformation. Cronbach’s alpha 

was calculated to assess the internal consistency reliability of the scales and subscales. 

See Table 1 for Cronbach’s alpha and descriptive statistics on the scales and subscales.



Adjustment and MS 84 

 

Table 1 

Descriptive Statistics for Study Measures 

Scale Minimum 

Score 

Maximum 

Score 

Mean Standard 

Deviation 

Cronbach’s 

Alpha 

MSIS Physical Subscale 0.00 100.00 42.05 25.60 .96 

SRLE 41.00 130.00 69.59 18.55 .93 

LOT-R 0.00 24.00 13.34 4.94 .84 

Stress 1.00 7.00 5.06 1.64 - 

Control 1.00 7.00 2.91 1.53 - 

CAHS Harm/Loss 2.00 25.00 17.58 4.96 .82 

CAHS Threat 4.00 25.00 18.35 4.27 .76 

CAHS Challenge 0.00 15.00 8.46 2.76 .68 

CMSS Problem-Solving 0.40 4.00 2.60 0.67 .75 

CMSS Physical 

Assistance 

0.00 3.80 1.24 0.78 .63 

CMSS Emotional 

Release 

0.00 4.00 1.82 0.73 .54 

CMSS Avoidance .00 4.00 2.27 0.69 .51 

CMSS Personal Health 

Control 

0.00 3.75 1.38 0.89 .59 

CMSS Acceptance 0.40 4.00 2.31 0.74 .61 
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CMSS Energy 

Conservation 

0.57 4.00 2.64 0.75 .64 

COPE Positive 

Reframing 

0.00 4.00 2.15 1.10 .86 

COPE Using Emotional 

Support 

0.00 4.00 2.04 1.16 .89 

COPE Using 

Instrumental Support 

0.00 4.00 1.68 1.13 .89 

COPE Self-Distraction 0.00 4.00 2.05 0.96 .58 

COPE Denial 0.00 3.50 0.66 0.92 .87 

COPE Substance Use 0.00 3.60 .49 .92 .96 

COPE Behavioural 

Disengagement 

0.00 3.60 .78 .90 .89 

COPE Self-Blame 0.00 4.00 1.29 1.15 .84 

COPE Active Coping 0.00 4.00 2.82 1.03 .85 

COPE Planning 0.00 4.00 2.35 1.08 .93 

COPE Humour 0.00 4.00 2.02 1.18 .91 

COPE Religion 0.00 4.00 1.31 1.35 .91 

COPE Venting 0.00 4.00 1.29 1.00 .83 

Emotional Processing 

Coping 

0.00 4.00 2.06 .88 .89 
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Emotional Expression 

Coping 

0.00 4.00 1.89 1.00 .95 

PSMS 7.00 35.00 22.48 5.63 .84 

BFS - Personal Growth 1.33 5.00 3.22 .61 .87 

BFS - Family-Related 

Growth 

1.00 5.00 3.21 .77 .77 

RSE 13.00 40.00 27.84 5.93 .90 

HADS - Anxiety 0.00 21.00 8.78 4.31 .85 

HADS - Depression 0.00 18.00 6.35 3.72 .80 

I-PANAS-SF Negative 

Affect 

5.00 23.00 11.60 3.92 .80 

I-PANAS-SF Positive 

Affect 

5.00 25.00 15.60 3.68 .81 

WHOQOL Physical 

Health 

0.00 100.00 52.74 20.27 .80 

WHOQOL 

Psychological 

6.00 100.00 56.74 20.05 .83 

WHOQOL Social 

Relationships 

0.00 100.00 54.99 24.39 .74 

WHOQOL Environment 13.00 100.00 66.38 17.24 .81 

SWLS 5.00 35.00 19.48 8.30 .92 
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Note. MSIS = Multiple Sclerosis Impact Scale; SRLE = Survey of Recent Life 
Experiences; LOT-R = Life Orientation Test-Revised; CAHS = Cognitive Appraisal of 
Health Scale; CMSS = Coping with Multiple Sclerosis Scale; COPE = Brief COPE; 
PSMS = Pearlin-Schooler Mastery Scale; BFS = Benefit Finding Scale; RSE = 
Rosenberg Self-Esteem Scale; HADS = Hospital Anxiety and Depression Scale; I-
PANAS-SF = International Positive and Negative Affect Schedule-Short Form; 
WHOQOL = World Health Organization Quality of Life-BREF; SWLS = Satisfaction 
with Life Scale 
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3.3. Demographics and Descriptive Statistics 

3.3.1. Demographics 

Participants ranged in age from 20 to 75, with a mean age of 44 years (M = 

43.91; SD = 10.85). The majority of participants were Caucasian (n = 414; 96.1%), 

female (n = 347; 80.5%), in married or common law relationships (n = 293; 68.0%), and 

lived with their spouse or partner, either alone (n = 167; 38.7%) or with additional family 

members (n = 138; 32.0%). Over half of the participants had a college or technical 

certificate or some university (n = 217; 50.3%), with almost a quarter of participants 

having at least one university degree (n = 96; 22.3%). While a large number of 

participants were working (part-time or full-time; n = 165; 38.3%), an equal proportion 

reported being ‘unemployed due to MS’ (n = 164; 38.1%). Of the 332 (77.1%) people 

who opted to report their monthly income, most reported an income of $2000 per month 

or greater (n = 237; 71.4%). Over a quarter of participants were from Ontario (n = 119; 

27.6%), 42% of participants were from the prairie provinces (i.e., Alberta, n = 86; 

Saskatchewan n = 79; and Manitoba n = 16), and approximately 10% of participants 

were from either BC (n = 55; 12.8%) or the Atlantic provinces (10.4% from all of New 

Brunswick, n = 17; Nova Scotia, n = 25, and Prince Edward Island, n = 3). See Table 2 

for the frequency counts for ethnicity, relationship status, living arrangements, education, 

and employment status. 

Participants were asked to report the year in which they were diagnosed with MS, 

as well as approximately what year they started to have symptoms of MS. At the time of 

completion of the survey, the average number of years post-diagnosis of MS was 9.43  
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Table 2 

Frequencies of Demographic Data 

Demographic Item Frequency % 

Ethnic Origin Caucasian/European Origins 414 96.1 

 Aboriginal Origins 6 1.4 

 Asian Origins 3 0.7 

 Middle Eastern Origins 2 0.5 

 Black Origins 1 0.2 

 Hispanic Origins 1 0.2 

Relationship 

Status 

Single, Never Married 50 11.6 

Dating 17 3.9 

 Common Law 46 10.7 

 Married 247 57.3 

 Separated 18 4.2 

 Divorced 40 9.3 

 Widowed 9 2.1 

Current Living 

Situation 

Live Alone 51 11.8 

Life with Spouse/Partner 167 38.7 

 Live with Family Members/Friends 66 15.3 

 Live with Spouse/Partner and Family 

Members 

138 32.0 
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 Live in Retirement Home 1 .2 

 Live in Long-Term Care 4 .9 

 Live with Caregiver 1 .2 

Completed 

Education 

Less Than High School 22 5.1 

High School Diploma/GED 93 21.6 

 College/Technical Certificate/Some 

University 

217 50.3 

 University Undergraduate Degree(s) 69 16.0 

 University Graduate Degree(s) 27 6.3 

Employment 

Status 

Employed Full-Time 116 26.9 

Employed Part-Time 49 11.4 

 Full-Time Homemaker 32 7.4 

 Unemployed, Looking For Work 16 3.7 

 Unemployed Due to MS 164 38.1 

 Unemployed Due to Other Health Condition 14 3.2 

 Student 7 1.6 

 Retired 29 6.7 
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years (SD = 8.39), with a range from less than one year to 47 years, and the average time 

since symptoms started was 15.06 years (SD = 11.29; n = 400), with a range from 1 to 60 

years ago. Most participants reported having RRMS (n = 271; 62.9%), followed by 

SPMS (n = 60; 13.9%), PPMS (n = 33; 7.7%), PRMS (n = 16; 3.7%), or Benign (n = 14; 

3.2%). An additional 8.6% (n = 37) of respondents did not know their type of MS.  

In comparison with a community sample of people with MS who completed a 

mailed survey (n = 703, M = 56.0, SD = 26.6; Hobart et al., 2001; Riazi et al., 2002), 

participants in the current sample (M = 42.0, SD = 25.6) reported lower physical impact 

of MS on the MSIS-29 physical scale, t(1132) = 8.7, p < .001. Three quarters of 

participants were not experiencing a relapse or attack of MS at the time of their 

completion of this study (n = 312; 72.4%). Participants who reported the number of 

relapses or attacks of MS in the past 6 months reported an average of 1.0 (SD = 1.25), 

with a range from 0 to 8. Participants were asked to estimate the number of months since 

they last noticed a significant change in their abilities due to MS. For those who 

responded to this question (n = 386), the average number of months was 14.0 (SD = 

27.0). 

Approximately half of the participants reported that they were currently taking a 

disease-modifying therapy for MS, such as Avonex, Betaseron, Copaxone, or Rebif (n = 

219; 50.8%). Several participants taking disease-modifying therapies reported that they 

continue to experience side effects (n = 86, 36.0%) or experienced side effects in the past 

that have now resolved (n = 56, 23.4%). Participants who were not taking medication 

reported not doing so for a number of reasons, including the drugs not being appropriate 
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for the type of MS (n = 59; 27.8%), choosing to not take the drugs (n = 50; 23.6%), 

stopping previous use of the drugs due to side effects or lack of effect (n = 33; 15.6%), 

not requiring the medication for the degree of disease activity (n = 32; 15.1%), the drugs 

being too expensive (n = 12; 5.7%), plans to start on disease-modifying therapies shortly 

(n = 10; 4.7%), or pursuing other treatment options (n = 9; 4.2%).  

Compared to a Canadian general population sample (n = 136, M = 96.2, SD = 

20.7; Kohn & Macdonald, 1992), participants in the current sample (M = 69.6, SD = 

18.6) reported fewer experiences of recent life hassles, t(565) = 14.2, p < .001. 

Participants were also asked about other health conditions as an index of medical 

comorbidity. Over two-thirds of participants (n = 292; 67.7%) reported the concurrent 

presence of at least one health condition in addition to MS. There was a range from zero 

to eight self-reported health conditions (M = 1.52; SD = 1.51). The most frequently 

reported concurrent health conditions consisted of back pain (n = 168; 39.0%), other pain 

(n = 121; 28.1%), migraines (n = 105; 24.4%), arthritis (n = 61; 14.2%), and asthma (n = 

41; 9.5%).  

For positive adjustment outcomes, participants with MS in the current sample had 

statistically significantly lower levels of positive affect (M = 15.60, SD = 3.68) than did a 

small non-medical Canadian sample (M = 18.76, SD = 2.76, n = 25; Thompson, 2007; 

t(454) = 4.22, p < .001). Only the full PANAS has been used in other studies with people 

with MS, to date, and it is not statistically correct to make a direct comparison given the 

imperfect correlations between the I-PANAS-SF and full PANAS scales. If the I-

PANAS-SF positive affect scores were doubled (M = 31.20, SD = 7.36) to compare to 
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the full PANAS positive affect scale completed by participants recruited through a MS 

patients’ organization for a mailed survey (M = 33.70, SD = 5.70, n = 73; Fournier et al., 

1999), the current sample would be considered to have lower positive affect, t(502) = 

2.76, p < .01.  

With regard to the HRQOL domains assessed by the WHOQOL-BREF, people 

with MS in the current study had statistically significantly lower scores on each of the 

domains than the non-medical Australian population norms (see Hawthorne, Herrman, & 

Murphy, 2006). Compared to another sample of people with MS (see Phillips et al., 

2009), the current sample had statistically significantly better physical domain scores, 

statistically lower social relationships scores, and statistically similar psychological and 

environmental domain scores. Participant satisfaction with life on the SWLS in the 

current study (M = 19.48, SD = 8.30) was similar to other MS samples (e.g., M = 19.41, 

95% CI = 18.56 - 20.26, n = 329; Chalk, 2007). 

The HADS anxiety and depression scales were further evaluated to determine 

what percentage of participants’ scores would be considered as probable cases of having 

clinically significant levels of anxiety or depression. A cut-off score of 8 or greater was 

used to determine cases (Honarmand & Feinstein, 2009). For the anxiety and depression 

subscales, respectively, 59.6% (n = 257) and 37.8% (n = 163) of participants scored at or 

above the cut-off. Approximately one third of participants (n = 147, 34.1%) were below 

cut-off for both anxiety and depression symptoms, another one third of participants (n = 

148, 34.3%) were above cut-off for one of the subscales, and the final third (n = 136, 

31.6%) were above cut-off for both anxiety and depression symptoms.  
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Depression scale scores (M = 6.35, SD = 3.72) in the current study were 

comparable to a Canadian internet-based MS sample (M = 5.97, SD = 3.82, n = 233; 

Kehler & Hadjistavropoulos, 2009; t(662) = 1.24, ns), but were statistically significantly 

higher than a Canadian hospital clinic sample (M = 5.26, SD = 4.05, n = 140; 

Honarmand & Feinstein, 2009; t(569) = 2.95, p < .01). Anxiety scale scores (M = 8.78, 

SD = 4.31) were also statistically significantly higher than both a previous internet-based 

Canadian MS study (M = 8.03, SD = 4.34, n = 232; Kehler & Hadjistavropoulos, 2009; 

t(661) = 2.13, p < .05) and a Canadian hospital clinic sample (M = 6.69, SD = 4.44, n = 

140; Honarmand & Feinstein, 2009; t(569) = 4.95, p < .001). Participants in the current 

sample (M = 11.60, SD = 3.92) had comparable levels of negative affect to a small, non-

medical Canadian sample (M = 12.92, SD = 3.67, n = 25; Thompson, 2007; t(454) = 

1.64, ns). While a direct comparison to a MS sample was not possible due to differences 

in measures used, if the current sample’s level of negative affect was doubled (M = 23.2, 

SD = 8.84), there would not be a statistically significant difference compared to the full 

PANAS negative affect scale completed by a convenience sample of individuals with 

MS in the Netherlands (M = 21.3, SD = 7.3, n = 73; Fournier et al., 1999; t(502) = 1.74, 

ns). 

Almost half of the participants (n = 183; 42.5%) reported they were currently on 

psychotropic medications, such as antidepressants or anti-anxiety medication. This is a 

substantially higher rate of medication use compared with an Alberta population sample 

in which 7.4% of study participants reported current antidepressant use (Esposito et al., 

2007). Over 60% of the present study participants (n = 117, 63.9%) using psychotropic 
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medications were above the probable case cut-off for anxiety and over 45% (n = 85, 

46.4%) were above cut-off for depression, with more than one third of participants 

(38.3%; n = 70) above the probable case cut-off for both anxiety and depression. This is 

more comparable with the Alberta population sample in which 40.5% of participants 

using antidepressant medications were considered to have major depression and 29.6% 

of whom were considered to have an anxiety disorder. Participants in the current study 

were also asked if they were currently receiving psychotherapy or counselling, to which 

less than one quarter replied affirmatively (n = 72; 16.7%). Of the participants receiving 

psychotherapy or counselling, 62.5% (n = 45) were above cut-off for anxiety and 48.6% 

(n = 35) were above cut-off for depression, with twenty-eight of these participants 

(38.9% of those receiving counselling or psychotherapy) scoring above cut-off for both 

anxiety and depression symptoms. Compared to the Alberta population sample, 3.9% of 

participants had received counselling or psychotherapy for at least six sessions during the 

year prior to the study, and only 14.3% of individuals with major depression received 

psychological treatment (Esposito et al., 2007). 

Prior to completing the coping inventories, participants were asked an open-

ended question about the main MS-related problem they experienced in the last month. 

The responses were similar to Pakenham’s (2001, 2006) categories and included physical 

problems (e.g., fatigue, pain, mobility; at least one physical problem was reported by 

78.9% of participants), emotional problems (e.g., depression, anxiety, frustration; 

16.9%), instrumental problems (e.g., activities of daily living, employment; 15.1%), 

relationship problems (e.g., partner, family members, friends; 6.3%), cognitive problems 



Adjustment and MS 96 

 

(e.g., memory, concentration, “brain fog”; 9.5%), medical treatment problems (e.g., 

medication, side effects, medical system; 3.0%), and financial problems (e.g., meeting 

financial needs; 7.0%). Also similar to Pakenham’s studies, many respondents reported 

more than one main problem, either within one of the categories listed above or across 

different categories (M = 2.04, SD = 1.70; Range 0-17; Mode = 1). Thirty participants 

(7.0%) did not report a main MS-related problem for the past month, yet they answered 

the coping questions. It is assumed that they responded to these questions with regard to 

coping with MS in general. 

3.3.2. Comparisons Amongst Individuals with Different Types of MS on 

Demographics 

Comparisons were made between individuals with different types of MS with 

regard to demographic information and scores on study measures. As multiple 

comparisons were made, a statistical significance level of p < .01 was adopted as 

indicative of statistically significant differences and p < .05 was considered to indicate a 

trend toward differences. Participants’ reported types of MS (i.e., RRMS, PPMS, SPMS, 

PRMS, benign, and unknown; see previous section on Demographics for frequencies) 

were collapsed into three groups to compare individuals with RRMS (n = 271) to people 

with progressive forms (i.e., PPMS, PRMS, and SPMS; n = 109) and those with benign 

or unknown types (n = 51) on the demographic measures for the chi-square analyses 

only. 

Chi-square analyses (see Table 3 for frequencies) revealed that there were no 

statistically significant differences between groups on: ethnic origin, χ2(2, N = 427) =  
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Table 3 

Frequencies of Condensed Demographic Data by Collapsed MS Type 

 RRMS 

(n = 271) 

Progressive MS 

(PPMS, PRMS, 

SPMS) 

(n = 109) 

Benign MS or 

Unknown MS 

Type 

(n = 51) 

Sex: 

 Female 

 Male 

 

84.0%, n = 226 

16.0%, n = 43 

 

72.5%, n = 79 

27.5%, n = 30 

 

84.0%, n = 42 

16.0%, n = 8 

Ethnic Origin: 

 Caucasian 

 Other Ethnicity 

 

96.7%, n = 260 

3.3%, n = 9 

 

97.2%, n = 105 

2.8%, n = 3 

 

98.0%, n = 49 

2.0%, n = 1 

Relationship Status:  

 Married or Common Law  

 Other Relationship Status 

 

70.1%, n = 188 

29.9%, n = 80 

 

67.9%, n = 74 

32.1%, n = 35 

 

62.0%, n = 31 

31.4%, n = 19 

Current Living Situation: 

 Alone 

 With Others 

 Long-Term Care or 

Retirement Home 

 

10.8%, n = 29 

88.4%, n = 237 

0.7%, n = 2 

 

14.7%, n = 16 

82.6%, n = 90 

2.8%, n =3 

 

11.8%, n = 6 

86.3%, n = 44 

2.0%, n = 1 
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Employment Status: 

 Employed Part- or Full-Time 

 Other Employment Status 

(i.e., student, retired, 

unemployed, unemployed 

due to MS or another health 

condition, homemakers) 

 

47.0%, n = 126 

53.0%, n = 142 

 

19.4%, n = 21 

80.6%, n = 87 

 

35.3%, n = 18 

64.7%, n = 33 

Average Household Income  

 < $2500 per month  

 ≥ $2500 per month ($30,000 

per year) 

 

39.7%, n = 87 

60.3%, n = 132 

 

51.3%, n = 40 

48.7%, n = 38 

 

40.0%, n = 14 

60.0%, n = 21 

Psychotherapy or Counselling: 

 Currently Receiving 

 Not Currently Receiving 

 

17.3%, n = 47 

82.7%, n = 224 

 

15.6%, n = 17 

84.4%, n = 92 

 

15.7%, n = 8 

84.3%, n = 43 

Psychotropic Medications 

 Currently Receiving 

 Not Currently Receiving 

 

42.4%, n = 115 

57.6%, n = 156 

 

49.5%, n = 53 

50.5%, n = 54 

 

29.4%, n = 15 

70.6%, n = 36 

Disease-Modifying 

Medications: 

 Currently Receiving 

 Not Currently Receiving 

 

 

68.0%, n = 183 

32.0%, n = 86 

 

 

23.1%, n = 25 

76.9%, n = 83 

 

 

21.6%, n = 11 

78.4%, n = 40 
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0.29, ns; relationship status, χ2(2, n = 427) = 28.25, ns; current living situation, χ2(4, N = 

428) = 3.63, ns; average household income, χ2(2, N = 332) = 3.24, ns; whether or not the 

participant was receiving psychotherapy or counselling, χ2(2, N = 431) = 0.21, ns; and 

whether or not participants were currently receiving any psychotropic medications, χ2(2, 

N = 429) = 5.73, ns. Chi-square analyses revealed that there were statistically significant 

differences between people with different types of MS on employment status, χ2(2, N = 

427) = 24.95, p < .001, and current use of disease-modifying medications, χ2(2, N = 428) 

= 82.43, p < .001. As would be expected, more people with a RRMS disease course 

reported current DMT use than the other participants. There was a trend toward 

statistically significant differences in sex, χ2(2, N = 428) = 7.05, p < .05, between people 

with different types of MS with more men tending to report progressive forms of MS 

than women, and more women than men reporting RRMS. 

Analysis of variance (ANOVA) revealed that there were no statistically 

significant differences between participants with the various types of MS on the number 

of other current health conditions reported [Welch’s F(5,58.14) = 0.31, ns; Levene’s test 

of homogeneity of variance was statistically significant, F = 3.10, p < .01] or exposure to 

life hassles in the past month [SRLE; F(5,425) = 1.17, ns]. ANOVA revealed that there 

were statistically significant differences between participants with the various reported 

types of MS and age [Welch’s F(5,59.14) = 10.50, p < .001], the number of years since 

diagnosis [Welch’s F(5,54.83) = 8.34, p < .001], and the physical impact of MS [MSIS; 

F(5,425) = 12195.69, p < .001]. 

Post-hoc comparisons (Games-Howell) on age indicated that participants with 
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RRMS (M = 41.24, SD = 9.94, n = 269) were younger than participants with PPMS (M = 

48.42, SD = 10.18, n = 33) and SPMS (M = 49.39, SD = 9.24, n = 59). Participants with 

RRMS (M = 7.65 years, SD = 6.94, n = 268; Games-Howell post-hoc comparisons) were 

also diagnosed more recently than participants with SPMS (M = 14.31 years, SD = 8.11, 

n = 59). Post-hoc comparisons (Hochberg’s GT2) of differences on the MSIS physical 

scale revealed that participants reporting RRMS (M = 34.33, SD = 22.73, n = 271) 

reported lower physical impact of MS than did participants with PPMS (M = 57.24, SD = 

23.40, n = 33), SPMS (M = 62.35, SD = 21.20, n = 60), PRMS (M = 62.13, SD = 21.94, 

n = 16), or type unknown (M = 49.74, SD = 24.47, n = 37). Individuals with benign MS 

(M = 25.45, SD = 25.54, n = 14) also reported lower physical impact of MS than 

participants with other types of MS, other than individuals with RRMS. 

3.3.3. Comparisons Amongst Individuals with Different Types of MS on Outcome 

Measures 

ANOVA was used to compare participants with different types of MS on the 

study outcome variables. Types of MS were not collapsed for these analyses. Levene’s 

test was not statistically significant for each ANOVA, indicating homogeneity of 

variance across all of the outcome variables. There were no statistically significant 

differences between groups on anxiety [HADS; F(5,425) = 1.59, ns], negative affect [I-

PANAS-SF; F(5,425) = 1.30, ns], positive affect [I-PANAS-SF; F(5,425) = 1.14, ns], 

psychological QOL [WHOQOL-BREF; F(5,425) = 1.38, ns], or environmental QOL 

[WHOQOL-BREF; F(5,425) = 2.06, ns]. There was a trend toward a statistically 

significant difference in social relationships [WHOQOL-BREF; F(5,425) = 2.64, p < 
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.05], with post-hoc comparisons (Hochberg’s GT2) revealing that individuals with 

RRMS (M = 58.07, SD = 24.52, n = 271) have a trend towards reporting greater social 

relationship QOL than do individuals with SPMS (M = 47.42, SD = 23.67, n = 60). 

There were statistically significant differences between groups on the following 

outcome variables: depression [HADS; F(5,425) = 5.87, p < .001], physical health QOL 

[WHOQOL-BREF; F(5,425) = 8.56, p < .001], and satisfaction with life [SWLS; 

F(5,425) = 5.22, p < .001]. Post-hoc comparisons (Hochberg’s GT2) revealed that people 

with RRMS (M = 5.84, SD = 3.59, n = 271) had lower levels of depression symptoms 

than did people with SPMS (M = 7.78, SD = 4.20, n = 60) or PRMS (M = 8.81, SD = 

3.21, n = 16). People with benign MS (M = 4.29, SD = 3.73, n = 14) also had lower 

levels of depression symptoms than did people with SPMS or PRMS. Post-hoc 

comparisons (Hochberg’s GT2) revealed that individuals with RRMS (M = 56.03, SD = 

19.45, n = 271) reported greater physical QOL than did participants with SPMS (M = 

45.83, SD = 19.25, n = 60) or PRMS (M = 35.00, SD = 19.42, n = 16). Participants with 

benign MS (M = 67.43, SD = 19.43, n = 14) also reported greater physical QOL than did 

individuals with PPMS (M = 47.52, SD = 18.25, n = 33), SPMS, PRMS, or unknown 

type (M = 46.57, SD = 20.58, n = 37). Post-hoc comparisons (Hochberg’s GT2) on the 

SWLS revealed that individuals with RRMS (M = 20.77, SD = 8.14, n = 271) reported 

greater satisfaction with life than did individuals with SPMS (M = 16.16, SD = 7.61, n= 

60) or PRMS (M = 14.13, SD = 8.16, n = 16). 

3.3.4. Comparisons Between Participants By Method of Survey Completion 

Ninety percent of the final sample of participants completed the survey materials 
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online and 10% of the sample completed mailed materials. As described previously, only 

comparisons with p < .01 were considered statistically significant, and p < .05 was 

considered a trend. Chi-square analyses revealed no statistically significant differences 

on sex, relationship status, educational attainment, employment status, income, ethnic 

origin, use of disease-modifying therapies, receipt of psychotherapy or counselling, or 

use of psychotropic medications. Statistically significant differences were found for 

living situation (i.e., living alone, living with others, and living in retirement home/long-

term care/with a caregiver), χ2(2, N = 428) = 11.52, p < .01. More participants who 

completed the survey through the mail (7.3%) lived in a retirement home, long-term 

care, or with a caregiver than participants who completed the survey online (0.8%), and 

fewer mailed survey participants (80.5%) lived with a spouse/partner or family and 

friends than online survey participants (87.3%). 

A series of t-tests was conducted to compare the two groups on continuous 

demographic variables and no statistically significant differences were found for the 

number of other health conditions reported, the physical impact of MS (MSIS physical 

subscale), or recent life hassles (SRLE scale). Statistically significant differences were 

found on age, t(425) = 5.38, p < .001, with participants completing the survey online (M 

= 43.04, SD = 10.40, n = 388) being younger than participants who completed the survey 

through the mail (M = 52.45, SD = 11.53, n = 39). There was also a trend toward 

statistically significant differences between groups on the number of years since MS 

diagnosis, t(46.51) = 2.68, p < .05; online M = 8.95, SD = 7.84, n = 382 vs mailed M = 

13.77, SD = 11.49, n = 43. A series of t-tests was also conducted to compare the two 
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groups on the outcome variables, and no statistically significant differences emerged. 

3.3.5. Correlations Between Demographics and Study Variables 

Correlations were used to examine the relationships between demographic 

variables and study variables. A conservative p-value (p < .01) was adopted as the 

minimum level of statistical significance to compensate for the multiple correlations 

calculated. Pearson correlations were calculated between continuous demographic 

variables (i.e., age, time since diagnosis, number of other reported current health 

conditions, physical impact of MS, recent life stress) and study measures (see Table 4). 

The associations between categorical demographic variables (i.e., sex; marital status: 

married/common law or not; employment: currently working or not; taking disease-

modifying therapies; receiving counselling; taking psychotropic medications) and study 

measures was calculated using point-biserial correlations (see Table 5). 

To limit the discussion of the high number of statistically significant correlations, 

only correlations above r = .30 were discussed in this section. There were no statistically 

significant correlations above this cut-off between study variables and age, time since 

diagnosis of MS, sex, relationship status, whether or not a participant was taking disease- 

modifying therapies, and whether or not a participant was receiving counselling or taking 

psychotropic medication. There was a statistically significant correlation between the 

number of other reported health conditions and the WHOQOL-BREF physical health 

domain. There were also statistically significant correlations above r = .30 between the 

MSIS physical scale and Primary Appraisals (i.e., stressfulness of the MS problem rated, 

Harm/Loss and Threat), certain coping strategies (i.e., CMSS physical assistance, Brief   
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Table 4 

Pearson Correlations Between Continuous Demographic Variables and Study Measures 

 Age Years Since 

Diagnosis 

Number of Other 

Health Conditions 

MSIS Physical 

Impact 

SRLE - 

Life Stress 

LOT-R .13** .13** -.11a -.24*** -.38*** 

Stress -.05 -.08 .16** .49*** .48*** 

Control .02 .06 -.10a -.25*** -.12a 

CAHS - Harm/Loss .11a -.06 .16** .55*** .45*** 

CAHS - Threat -.13** -.24*** .05 .32*** .38*** 

CAHS - Challenge -.04 .09 -.10a -.29*** -.15** 

# of MS-related problems -.02 -.06 .20*** .23*** .24*** 

CMSS - Problem Solving .12a .16** -.03 -.06 -.16** 

CMSS - Physical Assistance .19*** .26*** .14** .54*** .09 
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CMSS - Emotional Release -.12 a -.00 .01 -.06 .03 

CMSS - Avoidance .01 .04 .13** -.09 .11a 

CMSS - Personal Health Control .12a .10a .12a .02 .02 

CMSS - Acceptance .02 .14** -.03 -.24*** -.29*** 

CMSS - Energy Conservation .09 -.01 .03 .15** -.02 

COPE - Positive Reframing -.03 .02 -.01 .01 .04 

COPE - Using Emotional Support -.08 -.04 -.07 -.04 -.09 

COPE - Using Instrumental Support -.07 -.08 .03 .13** .15** 

COPE - Self-Distraction -.13** -.10a .11a .13** .22*** 

COPE - Denial -.05 -.07 .13** .17** .30*** 

COPE - Substance Use -.07 -.01 .02 .19*** .26*** 

COPE - Behavioural Disengagement .07 -.03 .22*** .36*** .40*** 

COPE - Self-Blame -.08 -.09 .21*** .34*** .52*** 
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COPE - Active Coping .03 -.01 -.03 .14** .14** 

COPE - Planning .00 -.04 .02 .16** .19*** 

COPE - Humor -.07 .05 .05 .11a -.01 

COPE - Religion .13** .09 .15** .07 .10 a 

COPE - Venting -.08 .00 .13** .20*** .28*** 

Emotional Processing .03 .08 .01 -.07 -.02 

Emotional Expression -.06 .09 -.08 -.10a -.11a 

PSMS -.02 .07 -.19*** -.43*** -.42*** 

BFS - Personal Growth .07 .13a .01 -.15** -.08 

BFS - Family-Related Growth -.04 -.03 -.19*** -.15** -.27*** 

RSE .03 .10 -.19*** -.40*** -.48*** 

HADS - Anxiety -.23*** -.20*** .25*** .29*** .56*** 

HADS - Depression .05 -.04 .22*** .58*** .47*** 
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I-PANAS-SF - Negative Affect -.21*** -.17*** .19*** .26*** .54*** 

I-PANAS-SF - Positive Affect .06 .14** -.17** -.25*** -.28*** 

WHOQOL - Physical -.04 .04 -.35*** -.72*** -.45*** 

WHOQOL - Psychological .09 .10a -.22*** -.41*** -.48*** 

WHOQOL - Social .01 .03 -.21*** -.31*** -.46*** 

WHOQOL - Environmental .04 .03 -.30*** -.38*** -.52*** 

SWLS -.06 -.01 -.15** -.46*** -.49*** 

Note. ap < .05, **p < .01, ***p < .001; MSIS = Multiple Sclerosis Impact Scale; SRLE = Survey of Recent Life Experiences; LOT-R 
= Life Orientation Test - Revised; CAHS = Cognitive Appraisal of Health Scale; CMSS = Coping with Multiple Sclerosis Scale; 
COPE = Brief COPE; PSMS = Pearlin-Schooler Mastery Scale; BFS = Benefit Finding Scale; RSE = Rosenberg Self-Esteem Scale; 
HADS = Hospital Anxiety and Depression Scale; I-PANAS = International Positive and Negative Affect Schedule - Short Form; 
WHOQOL = World Health Organization Quality of Life - BREF; SWLS = Satisfaction with Life Scale 
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Table 5 

Point-Biserial Correlations Between Categorical Demographic Variables and Study Measures 

 Sex  

(Female 

or Male) 

Relationship 

Status 

(Married/ 

common law 

or Not) 

Employment 

Status 

(Currently 

working or 

Not) 

Taking 

Disease-

Modifying 

Therapies 

Receiving 

Counselling or 

Psychotherapy 

Taking 

Psychotropic 

Medications 

LOT-R .04 .01 .10 a .04 -.02 -.01 

Stress .06 -.08 -.16** -.02 .10 a .17*** 

Control -.03 -.01 .03 .07 -.01 -.06 

CAHS - Harm/Loss -.12 a -.05 -.26*** -.04 .11 a .11 a 

CAHS - Threat .02 -.03 -.06 .06 .12 a .08 

CAHS - Challenge .02 -.03 .09 .09 .02 -.10 a 
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CMSS - Problem Solving .12 a -.02 .04 .05 -.01 -.07 

CMSS - Physical Assistance -.07 -.13** -.38*** -.09 .17*** .13** 

CMSS - Emotional Release .17*** .01 .01 .10 a .15** .15** 

CMSS - Avoidance .10 a .03 .10 a -.04 -.03 -.09 

CMSS - Personal Health Control .14** -.07 .01 .08 .22*** .08 

CMSS - Acceptance .11 a .03 .09 .04 -.06 -.12 a 

CMSS - Energy Conservation .06 -.03 -.11 a .04 .07 .06 

COPE - Positive Reframing .07 -.09 .02 .11 a .07 .03 

COPE - Using Emotional Support .01 .04 .00 .15** .10 a .07 

COPE - Using Instrumental 

Support 

.04 -.11 a .01 .10 a .20*** .11 a 

COPE - Self-Distraction .07 -.12 a .08 .06 .09 .01 

COPE - Denial -.06 -.01 -.10 .04 .04 .05 
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COPE - Substance Use -.13** -.09 -.04 -.03 .06 .09 

COPE - Behavioural 

Disengagement 

-.11 a -.05 -.15** -.06 .05 .14** 

COPE - Self-Blame -.03 -.02 -.16** -.05 .10 a .14** 

COPE - Active Coping -.03 -.13** -.06 .04 .07 .05 

COPE - Planning .02 -.13** -.02 .04 .10 a .04 

COPE - Humor .03 -.00 -.06 .02 .01 .04 

COPE - Religion .08 -.10 a -.08 .07 .13** .09 

COPE - Venting .03 -.01 -.13** .03 .08 .11 a 

Emotional Processing .19*** -.10 a -.04 .09 .11 a .11 a 

Emotional Expression .17*** .02 .00 .13** .06 .08 

PSMS .10 a .02 .20*** .07 -.06 -.11 a 

BFS - Personal Growth .09 -.09 .02 .12 a .10 a -.03 
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BFS - Family-Related Growth -.05 .14** .03 .18*** .03 .00 

RSE .08 .00 .25*** .07 -.04 -.14** 

HADS - Anxiety .02 -.06 -.07 .01 .08 .10 a 

HADS - Depression -.11 a -.00 -.29*** -.08 .08 .19*** 

I-PANAS-SF - Negative Affect -.07 -.12 a -.06 -.06 .11 .07 

I-PANAS-SF - Positive Affect .05 -.00 .21*** .01 .04 -.07 

WHOQOL - Physical .08 .09 .37*** .07 -.11 a -.21*** 

WHOQOL - Psychological .06 .06 .25*** .03 -.08 -.15** 

WHOQOL - Social .12 a .17*** .08 .14** -.11 a -.08 

WHOQOL - Environmental .06 .17** .15** .11 a -.10 a -.10 a 

SWLS .17*** .17*** .26*** .10 a -.13** -.14** 

Note. ap < .05, **p < .01, ***p < .001; MSIS = Multiple Sclerosis Impact Scale; SRLE = Survey of Recent Life Experiences; LOT-R 
= Life Orientation Test - Revised; CAHS = Cognitive Appraisal of Health Scale; CMSS = Coping with Multiple Sclerosis Scale; 
COPE = Brief COPE; PSMS = Pearlin-Schooler Mastery Scale; BFS = Benefit Finding Scale; RSE = Rosenberg Self-Esteem Scale; 
HADS = Hospital Anxiety and Depression Scale; I-PANAS = International Positive and Negative Affect Schedule - Short Form; 
WHOQOL = World Health Organization Quality of Life - BREF; SWLS = Satisfaction with Life Scale 
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COPE behavioural disengagement and self-blame scales), and Depression, as well as 

negative correlations with Mastery, Self-Esteem, and several Positive Adjustment 

variables (i.e., WHOQOL-BREF Physical Health domain, Psychological domain, Social 

Relationships, Environment, and Satisfaction with Life). Similarly, there were 

statistically significant correlations between the number of recent life stressors (SRLE) 

and Primary Appraisals (i.e., Stressfulness, Harm/Loss and Threat), coping strategies 

(i.e., Brief COPE denial, behavioural disengagement, self-blame), Negative Adjustment 

outcomes (i.e., Anxiety, Depression, Negative Affect) and negative relationships with 

Optimism, Mastery, Self-Esteem, and the Positive Adjustment outcomes (i.e., all four 

WHOQOL-BREF scales, satisfaction with life). There were also statistically significant 

correlations between employment status and the use of physical assistance coping 

(CMSS; negative relationship) and physical health QOL (WHOQOL-BREF). 

3.3.6. Comparisons Between Participants Who Did and Did Not Complete Survey 

Participants who completed the survey (n = 431) were compared to participants 

who did not complete the full survey (n = 257), and who were not excluded for other 

reasons (e.g., no self-reported confirmed diagnosis of MS or duplicate completion). 

Analyses were conducted with participants who responded to the question(s), resulting in 

a variable sample size for each comparison. For participants who provided data, chi-

square analyses revealed no statistically significant differences on sex, relationship status 

(married/common law versus other), living situation (i.e., living alone, living with others, 

or living in retirement home/long-term care/with a caregiver), educational attainment 

(high school or less versus college or university), employment status (part-time or full-
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time versus other), income (< $2500 per month, ≥ $2500 per month, or declined to 

report), use of disease-modifying therapies, receipt of psychotherapy or counselling, or 

use of psychotropic medications. There was also no statistically significant difference on 

type of MS (RRMS, progressive MS, or other types). Statistically significant differences 

were found for ethnic origin (i.e., Caucasian versus other ethnic origin), χ2(1, N = 677) = 

7.60, p < .01, with a slightly greater proportion of non-and the reasons for their dropouts 

are unknowns (8.8%, n = 22) than completers (3.7%, n = 16) reporting an ethnic origin 

other than Caucasian or European origins. 

A series of t-tests was conducted to compare the two groups on continuous 

demographic and descriptive variables. To compensate for multiple comparisons, a p-

value of p < .01 was used to indicate statistical significance. There was a statistically 

significant difference between groups on age, t(681) = 3.23, p < .001, with non-

completers reporting a slightly younger average age (M = 40.70 years, SD = 9.69, n = 

255) than completers (M = 43.91, SD = 10.85). No statistically significant differences 

were found for the number of years since diagnosis, the physical impact of MS (MSIS 

physical subscale), or the endorsement of recent life hassles (SRLE scale). Scores on the 

measures used in the current study analyses were not compared due to the presence of 

substantial missing data in the non-completer sub-sample. 

3.4. Hypothesis Testing 

The hypotheses in each phase of the current study were examined by SEM of the 

variance-covariance matrix with maximum likelihood estimation using AMOS 18 

(Arbuckle, 2009). As recommended by Anderson and Gerbing (1988), a two-step 
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approach to SEM was taken. First, the measurement models for each latent variable and 

the latent variables correlated together were tested, and then the structural models were 

tested. The measurement model functions as a CFA for each of the latent variables and is 

represented by paths from each latent variable to its corresponding measured or observed 

variables (Keith, 2006). The structural model is the “system of paths and correlations 

among the latent variables” (Keith, 2006, p. 300). The structural model among the latent 

variables was tested to assess the fit of the data to the stress and coping model and the 

model of the theory of cognitive adaptation. 

SEM was selected as the method of analysis over hierarchical multiple 

regression, which has been commonly used to examine stress and coping models (Chalk, 

2007; Pakenham, 1999) and models of the theory of cognitive adaptation (e.g., Moore et 

al., 2006). Multiple regression only permits the prediction of one dependent variable at a 

time and variables can only function as either dependent or independent, not both 

(Streiner, 2005; Tabachnick & Fidell, 2007). Multiple regression analysis also assumes 

that the independent variables are measured with perfect reliability, which is unlikely in 

psychosocial research (Tabachnick & Fidell, 2007). An extension of multiple regression 

that allows more complex relationships between variables, path analysis, permits only 

the analysis of observed or measured variables (Streiner, 2005, 2006), whereas the 

variables that are frequently included in psychological models are latent variables. Latent 

variables are not observed directly. Thus, SEM was ideal for testing the current pre-

specified models in which measured variables, latent variables, and measurement error 

are represented. 
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SEM was used to examine whether the models fit the data in the manner 

hypothesized. Mediation was also tested using bootstrapping by the method 

recommended by Shrout and Bolger (2002). That is, after examining direct paths and 

indirect paths between the predictor, mediator and outcome variables, a ratio of the 

indirect effects over total effects was calculated. Bootstrapping is a procedure in which 

the computer generates multiple random samples from a data set (Kline, 2005). 

3.4.1. Goodness-of-Fit Indices 

As recommended in the literature (e.g., Hoe, 2008), a variety of goodness-of-fit 

indices were used to evaluate the fit of both the measurement models and the structural 

models. The fit indices included in the current study were the chi-square (χ2), 

comparative fit index (CFI), goodness of fit index (GFI), root mean square error of 

approximation (RMSEA), and the standardized root mean square residual (SRMR). The 

following predictive fit indices were also used in order to compare the non-nested 

models: Akaike Information Criterion (AIC), Bayes Information Criterion (BIC), and 

Expected Cross-Validation Index (ECVI). 

The model χ2 is a test statistic used to assess basic fit (or “mis-fit”). That is, χ2 is 

used to assess whether the model and data are consistent with each other, with 

statistically significant values (p < .05) indicative of worse fit. The χ2 is sensitive to 

multivariate non-normality, sample size, the size of correlations between measured 

variables, and high proportions of unique variance for the measured variables (Kline, 

2011). Although the normed chi-square (χ2/df; df = degrees of freedom) was 

recommended in the past, the lack of definitive guidelines for cut-off values and the 
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sensitivity of the normed chi-square to sample size have been suggested as reasons to not 

report this statistic (Kline, 2011). 

The RMSEA was examined because it corrects for model complexity (i.e., the 

number of parameters in a model) and assesses the approximate fit of a model instead of 

assessing whether the model fits the population perfectly. According to Byrne (2010), 

values greater than .10 are considered to represent poor fit, values between .08 to .10 

represent mediocre fit, and values of less than .08 indicate a good fit of the data. Keith 

(2006) suggested that values below .05 indicate a good approximation of the model to 

the data. It is recommended to report the 90% confidence interval for the RMSEA as it 

provides further information on model fit (Kline, 2011). McCallum, Browne, and 

Sugawara (1996; as cited by Byrne, 2010) noted that the RMSEA confidence interval is 

sensitive to sample size and model complexity. 

Less affected by sample size, the CFI and GFI were also examined. The CFI 

compares the specified model (i.e., the model being tested) with a null model (or 

“independence model”) that assumes there are no relationships among variables in order 

to determine the relative improvement in fit of the specified model. The GFI is a type of 

absolute fit index and it is similar to R-squared in multiple regression in that it is used to 

assess the proportion of variance explained by the model. The GFI compares the 

specified model to having no model at all. According to Byrne (2009) and Keith (2006), 

a rule of thumb for the CFI and GFI is that values greater than .90 indicate an adequate 

or marginal fit of the model to the data and values greater than .95 indicate good fit. 

The SRMR is a measure of the “mean absolute correlation residual, the overall 
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difference between the observed and predicted correlations. Values of the SRMR less 

than .10 are generally considered favourable” (Kline, 2005, p. 141). With each of the fit 

indices assessing a different aspect of the specified model, it was anticipated that 

differences would emerge as to the degree to which a model conforms to the 

recommended rules of thumb. Greater weight was given to CFI, RMSEA, and SRMR. 

The difficulty with fit indices is that it is not possible to statistically compare the 

indices found with one model to the indices found with another model. Comparison of 

models is made by examining the relative performance on the fit indices of each model. 

Only if a model is nested within another (e.g., deleting paths from one model would 

create the other model) can a statistical comparison be made; for example, finding the 

probability for the amount of change in the chi-square from one model to the next (Keith, 

2006). In addition to the above indexes of model fit, predictive fit indices were also 

examined to compare the non-nested models (i.e., stress and coping model compared to 

cognitive adaptation model). According to Kline (2005), predictive fit indexes “assess 

model fit in hypothetical replication samples of the same size and randomly drawn from 

the same population” (p. 142). That is, the value generated provides an indication of the 

likelihood of the model replicating with another sample from the population. The 

predictive fit indices are the AIC, the BIC, and the ECVI. The predictive fit indices 

favour more parsimonious models and the rule of thumb is that the model with the 

smaller value on these indexes is more favourable (Keith, 2006; Kline, 2005). 

3.4.2. Preparation of Study Measures for Model Specification 

According to Anderson and Gerbing (1988), the first step in conducting SEM is 
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to evaluate the measurement model; that is, the CFAs for each latent variable and the 

latent variables together. Gerbing and Hamilton (1996) indicate that EFA can serve as a 

helpful precursor to specify the underlying measurement model which can then be 

evaluated with CFA. It is recommended that the factor structure of a measure is cross-

validated with new data rather than the same data. Only the original sample was used in 

the current study, both for convenience and because hypotheses about the factor structure 

of the measures were not being directly tested. In the present study, EFA aided in model 

specification by assisting with the refinement of measured variables at either the subscale 

or parcel level for the scales proposed to be used in the structural models. CFA was then 

conducted on the resultant measurement models. 

3.4.2.1. Exploratory Factor Analyses 

To assist with the measurement model specification, EFA was conducted on each 

of the scales to be included in the planned models. EFA can be used for several reasons, 

such as to develop a measure of a specified construct, to understand the underlying factor 

structure of a measured construct, and to help with data reduction to limit the number of 

measured variables (Field, 2009). In the current study, EFA was used to verify the factor 

structure and uni-dimensionality or multi-dimensionality of the scales used as measured 

variables for the latent variables, and to assist with creating item parcels for use as 

measured variables. Item parcels are “aggregate-level indicator[s] comprised of the sum 

(or average) of two or more items, responses, or behaviors” (T. D. Little, Cunninham, 

Shahar, & Widaman, 2002, p. 152). Parcels have greater reliability than individual items 

and reduce the number of parameters to be tested in a model (T. D. Little et al., 2002). 
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Rather than using all of the items on a uni-dimensional scale as measured variables for a 

latent variable, item parcels were constructed. 

The following procedures were used to conduct the EFAs. The Kaiser-Meyer-

Olkin (KMO) statistic was calculated for each scale to determine sampling adequacy 

(i.e., appropriateness of the data for factor analysis). According to Kaiser (1974), 0.5 is 

the minimum acceptable standard, with preference for greater values. Bartlett’s test for 

sphericity was also examined to evaluate correlations among items, with statistically 

significant values being indicative of sufficiently large inter-item correlations (as 

described in Field, 2009). As recommended in the literature (Costello & Osborne, 2005; 

Crawford et al., 2010; Schmitt, 2011), principal axis factor analysis was selected as the 

extraction method, an oblique rotation (promax) was selected to allow correlation of the 

factors, and parallel analysis was used to determine the initial number of factors to retain. 

Parallel analysis compares eigenvalues calculated from the data set under 

evaluation with averaged eigenvalues from a number of randomly generated parallel 

data sets that consist of a similar sample size and number of variables to the original data 

set (Schmitt, 2011). Parallel analysis is considered to be more accurate than using 

Kaiser’s criterion of eigenvalues greater than 1 and less subjective and ambiguous than 

using the scree plot test (Hayton, Allen, & Scarpello, 2004). It is noted, however, that 

parallel analysis has been found to over-extract factors when there are minor components 

present in the data (Zwick & Velicer, 1986).  

An initial principal axis factor analysis was conducted to obtain the KMO 

statistic, Bartlett’s test of sphericity, Kaiser’s criterion, and to examine points of 
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inflexion on the scree plot. The initial analysis was followed by a parallel analysis using 

principal axis factoring with 100 randomly generated data sets that were permutations of 

the raw data set (O'Connor, 2000). As recommended by Hayton et al. (2004), the 

predicted 95th percentile criterion was used instead of the predicted mean eigenvalues as 

the indicator of the number of factors to be extracted. The results listed here are a 

summary of the EFA results and further details on the factor analyses may be found in 

Appendix Q. 

• A one-factor structure best fit the data for the LOT-R, which was consistent 

with the original factor structure (Scheier et al., 1994), and three parcels of 

two items were created for the Optimism latent variable.  

• The CAHS demonstrated a three-factor structure that was similar to the 

original three factors of Harm/Loss, Threat, and Challenge (Ahmad, 2005), 

with the exception that Item 8 was moved from the Threat scale to the 

Harm/Loss scale. 

• EFA of the CMSS resulted in six subscales being considered for inclusion in 

the present study, with five of these subscales being similar in theme to the 

original subscales (i.e., acceptance, energy conservation, emotional release, 

personal health control, and physical assistance; Pakenham, 2001). One new 

subscale, active coping, was identified. While many of the original subscale 

themes remained, the items that made up these scales differed from the 

original scoring. 
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• For the Brief COPE, nine factors emerged from the EFA. There were some 

similarities in themes to Carver’s (1997) nine factors (i.e., substance use, 

religion, humour, emotional and instrumental support, and acceptance). 

There were also differences in the specific items that comprised the 

remaining factors in the current analysis (e.g., planning and active coping did 

not also include positive reframing items; self-blame and behavioural 

disengagement factored together; denial did not factor with self-blame; 

venting did not factor with self-distraction items).  

• The supplementary emotional expression and emotional processing items 

were also subjected to EFA. Three factors emerged instead of the anticipated 

two factors. The first factor was consistent with the original four-item 

emotional expression scale (Stanton et al., 2000). The remaining two factors 

divided the four items from the emotional processing scale into one factor 

relating to understanding one’s feelings and another factor related to 

acknowledging one’s feelings as important. 

• Although one factor (Pearlin & Schooler, 1978) or two factors (Younger et 

al., 2008) have been found previously, three factors were found in the EFA 

for the PSMS in the current study. The items on each of these factors were 

summed to create three parcels for use as measured variables of Mastery.  

• A two-factor structure was found to best fit the data for the BFS. Aside from 

the removal of one item from each subscale, the two subscales were 
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consistent with the Personal Growth and Family-Related Growth scales 

found in previous research (Pakenham, 2005), and the two scales were used 

as measured variables of Benefit Finding in the structural models. 

• Similar to other research and the original intent of the scale (Gray-Little et 

al., 1997), a one-factor structure best fit the RSE. Three parcels were created 

for measured variables of Self-Esteem. 

• Analysis of the HADS demonstrated that a two-factor structure best fit the 

data and, despite the presence of one cross-loading item, the two original 

scales of Anxiety and Depression (Bjelland et al., 2002; Zigmond & Snaith, 

1983) were used as measured variables of Negative Adjustment in 

subsequent analyses.  

• The I-PANAS-SF demonstrated a two-factor structure that was consistent 

with the original Positive and Negative Affect scales (Thompson, 2007).  

• For the WHOQOL-BREF, factor analysis constraining the number of factors 

to four resulted in scales primarily consistent with the original Physical and 

Environment subscales (Skevington et al., 2004), but considerable overlap 

between the Social and Psychological subscales. It was decided to include 

only the Physical and Environment subscales as measured variables of 

Positive Adjustment in further analyses.  

• EFA of the SWLS indicated one factor, which was consistent with the 

original analysis (Diener et al., 1985). This scale was used as a measured 



Adjustment and MS 123 

 

variable of Positive Adjustment in later analyses. 

3.4.2.2. Categorization of Coping Scales 

In order to categorize the coping strategies to be used in the models, three models 

were tested using CFA (see Appendix R) with the measured variables identified through 

EFA of the individual coping instruments. Item parcels for each factor were created by 

conducting individual EFAs for the items from each of the factors and calculating the 

mean of the items for each parcel. The first categorization of coping tested was three 

factors for problem-focused, emotion-focused, and avoidant coping (Cook & Heppner, 

1997). The model of three factors was ill-fitting to the data: χ2 (72) = 318.34, p < .001; 

Bollen-Stine bootstrap p = .004; CFI = .858; GFI = .908; RMSEA = .089 [90% CI: .079, 

.099]; SRMR = .073; AIC = 384.34; BIC = 386.73; ECVI = .89. The second 

categorization of coping tested a four-factor conceptualization, including problem-

focused, emotion-focused, and avoidant coping latent variables, as well as an MS-

specific coping variable. This model provided a worse fit to the data: χ2 (82) = 365.54, p 

< .001; Bollen-Stine bootstrap p = .004; CFI = .843; GFI = .904; RMSEA = .090 [90% 

CI: .080, .099]; SRMR = .076; AIC = 441.54; BIC = 596.05; ECVI = 1.03. The third 

categorization of coping tested a five-factor conceptualization based on higher-order 

coping families suggested by Skinner and colleagues (2003). The specific higher order 

categories tested included problem-solving, support seeking, escape-avoidance, 

distraction, and emotional regulation. This model also resulted in a worse fit to the data: 

χ2 (93) = 399.18, p < .001; Bollen-Stine bootstrap p = .004; CFI = .839; GFI = .896; 
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RMSEA = .088 [90% CI: .079, .096]; SRMR = .070; AIC = 485.18; BIC = 660.02; 

ECVI = 1.13. 

As none of the three models of coping strategy categorization were acceptable to 

proceed with the structural equation analysis for the stress and coping model, EFA was 

conducted to determine whether an alternative structure for coping would provide a 

better statistical categorization of coping. EFA was conducted using the same procedure 

described in a previous section with all of the coping items together. The EFA of all 

coping items is described in Appendix S. Five-factor, four-factor, and three-factor 

categorizations of coping were found to be viable at the exploratory level. Parcels were 

created for items on each of the factors to be tested as measured variables in the CFAs. 

3.4.2.3. Screening for Outliers and Normality 

With the creation of parcels and revision of some of the scales or subscales to be 

used as measured variables, the data were subjected to a second screening for normality 

and outliers. Univariate outliers (assessed as previously described) were changed on the 

revised scales for the CAHS Harm and Threat subscales (1 outlier on each) and the 

Benefit Finding Scale Personal Growth subscale (1 outlier), and on the following item 

parcels: FAC5_F2P2 (3 outliers), FAC5_F2P3 (1 outlier), FAC4_F3P3 (8 outliers); 

FAC3_F3P1 (1 outlier), FAC3_F3P3 (8 outliers). Skewness and kurtosis were re-

examined. The maximum skewness statistic was 1.95 and a maximum kurtosis statistic 

of 2.90 (both of which were from a parcel for the two items from the COPE Substance 

Use subscale). Mardia’s coefficient was examined for each of the analyses below to 

evaluate multivariate kurtosis, and the results are reported below. Multivariate outliers 
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were examined using Mahalanobis d-squared distance for each of the analyses conducted 

below. 

3.4.2.4. Confirmatory Factor Analyses 

CFAs of the latent variables were conducted in AMOS to prepare for hypothesis 

testing. CFA is used to specify hypothesized relationships between the measured 

variables and the underlying latent construct (Anderson & Gerbing, 1988). The CFA 

models were just-identified (i.e., the number of parameters to be estimated was equal to 

the number of data variances and covariances; latent variables: Negative Adjustment, 

Optimism, Self-Esteem, Primary Appraisals) or under-identified (i.e., the number of 

parameters to be estimated was greater than the number of observed variances and 

covariances; latent variables: Benefit Finding, Secondary Appraisals) for several latent 

variables, rendering fit statistics unavailable for the individual CFAs for these latent 

variables. The remaining CFA models were over-identified (i.e., the number of 

parameters to be estimated was less than the number of data variances and covariances of 

the observed variables), and are presented below. CFAs were conducted for the three 

categorizations of the coping variables to include all of the latent coping variables 

together. Two CFAs were conducted to include both of the adjustment variables together 

and both the Primary and Secondary Appraisals variables together. 

For the Primary and Secondary Appraisals latent variables, the regression path 

parameters for the measured variables of Stress and Challenge were both constrained to 

1. There were a total of 15 data points (i.e., the variances and covariances of the 

observed variables), with 11 parameters to be estimated, leaving 4 degrees of freedom 
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and indicating that the model was over-identified. Mardia’s coefficient (3.82) was below 

the critical ratio (z = 4.75) indicating multivariate normality. Mahalanobis d-squared 

distance indicated the presence of one multivariate outlier, but it was not removed from 

the analyses at this preliminary stage.  

The fit statistics indicated that the model was a good fit for the data: χ2(4) = 

10.923; CFI = .989; GFI = . 990; RMSEA = .063, [90% CI .019, .110]; and SRMR = 

.021. Review of the parameter estimates indicated that each of the measured variables 

tested in the model was a statistically significant indicator of its respective latent 

variable. The two latent variables correlated at r = -.55. Review of the modification 

indices (a univariate form of the Lagrange Multiplier that estimates the amount the chi-

square statistic decreases if a path is changed) revealed one potential change due to an 

error covariance between CAHS Harm/Loss and CAHS Challenge; however, no changes 

were made to the model and it was considered ready for further analysis (see Figure 5). 

For the categorizations of coping, CFAs were conducted for latent variables 

representing factors derived from the three EFAs in Appendix S. Item parcels were 

created from the EFA factors to represent the measured variables. The first CFA 

conducted was for the five-factor categorization of coping, with latent variables for 

emotional regulation, escape-avoidance, problem-focused coping, positive cognitive 

restructuring, and religion. The second CFA conducted was for the four-factor 

categorization, with latent variables of emotional regulation, positive cognitive 

restructuring, escape-avoidance, and religion. The third CFA included three latent 

variables: emotional social and coping, cognitive restructuring and problem-solving, and    
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Figure 5. Standardized estimates for the confirmatory factor analysis for Appraisals.  
CAHS = Cognitive Appraisal of Health Scale. 
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escape-avoidance. These analyses were conducted separately and then compared. 

The CFA for the five-factor categorization included 13 measured variables (91 

data points) with 36 parameters needed to be estimated, resulting in 55 degrees of 

freedom. Mardia’s coefficient (20.67) was above the critical ratio (z = 10.87) indicating 

multivariate non-normality. Previous research has demonstrated that parameter estimates 

for larger sample sizes (i.e., > 100), standard errors of estimates, and several fit indices 

are fairly robust to the effect of non-normality when using a maximum likelihood 

estimation method (Lei & Lomax, 2005). Nevertheless, in order to mitigate the effects of 

non-normality, Byrne (2010) and Nevitt and Hancock (2001) recommend using 

bootstrap resampling and the Bollen-Stine bootstrap χ2 to compare parameter estimates 

from the maximum-likelihood procedure with estimates from the bootstrap samples. 

Mahalanobis d-squared distance revealed no substantial multivariate outliers.  

All of the estimates were statistically significant (p < .001) indicators of their 

respective latent variables, and were comparable to the bootstrap-derived estimates. The 

fit indices were as follows: χ2(55) = 194.85, p < .001; Bollen-Stine p-value p = .004; CFI 

= .951; GFI = . 936; RMSEA = .077, [90% CI .065, .089]; SRMR = .057; AIC = 266.85; 

BIC = 413.23; ECVI = .62. These indicated that the model was an adequate fit to the 

data. Unexpectedly, there was a positive relationship between escape-avoidance and 

problem-focused coping (r = .21). Review of the modification indices revealed that the 

error term from one of the parcels from the escape-avoidance latent variable 

(FAC5_F2P2) also shared covariance with the emotional regulation latent variable. 

Other error covariances were indicates between parcels for emotional regulation 
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(FAC5_F1P2) and problem-focused coping (FAC5_F3P1). However, as none of these 

made substantive sense, the model was retained unchanged (see Figure 6). 

The CFA for the four-factor categorization was tested next and included 12 

measured variables (78 data points) with 30 parameters needed to be estimated, resulting 

in 48 degrees of freedom. Mardia’s coefficient (21.11) was above the critical ratio (z = 

11.96) indicating multivariate non-normality. Mahalanobis d-squared distance revealed 

no substantial multivariate outliers. All of the estimates were statistically significant 

indicators of their respective latent variables (p < .001), and remained statistically 

significant in comparison to the bootstrap-derived estimates (p < .01). The fit indices 

revealed that the model was a sufficient fit to the data and were as follows: χ2(48) = 

140.73, p < .001; Bollen-Stine p-value p = .004; CFI = .960; GFI = . 948; RMSEA = 

.067, [90% CI .054, .080]; SRMR = .049; AIC = 200.73; BIC = 322.72; ECVI = .47. 

Review of the modification indices revealed minor covariances between the error terms 

for each of two parcels from the emotional regulation latent variable (FAC4_F1P2 and 

FAC4_F1P3) and one parcel from the cognitive restructuring latent variable 

(FAC4_F2P3), but the model was retained as is (see Figure 7). 

The CFA for the three-factor categorization of coping was tested next. It included 

nine measured variables (45 data points) with 21 parameters to be estimated, leaving 24 

degrees of freedom. Mardia’s coefficient (10.92) was above the critical ratio (z = 8.06) 

indicating multivariate non-normality. There were no substantial multivariate outliers, as 

assessed by Mahalanobis d-squared distance. All of the estimates were statistically 

significant indicators of their respective latent variables. The model fit indices revealed  
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Figure 6. Standardized estimates for the confirmatory factor analysis for the five-factor 
categorization of coping strategies. 
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Figure 7. Standardized estimates for the confirmatory factor analysis for the four-factor 
categorization of coping strategies. 
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an adequate fit to the data and were as follows: χ2(24) = 125.94, p < .001; Bollen-Stine p-

value p = .004; CFI = .907; GFI = .943; RMSEA = .099, [90% CI .083, .117]; SRMR = 

.056; AIC = 167.94; BIC = 253.33; ECVI = .39. Review of the modification indices 

revealed the highest error covariances were between measured variables on the 

Emotional and Social coping latent variable (FAC3_F1P2) and both the Cognitive 

Restructuring and Problem-Solving latent variable and one of its measured variables 

(FAC3_F2P3). As modifying the model did not make substantive sense, it was retained 

unchanged. See Figure 8 for the standardized estimates. 

Comparison of the three CFAs for the coping categorizations was undertaken to 

determine which categorization would be used in the analyses. According to the rules of 

thumb for the fit indices, the four-factor model demonstrated the best fit across the fit 

indices and the predictive fit indices favoured the more parsimonious three-factor model. 

The five-factor model had the unexpected positive relationship between problem-focused 

coping and escape-avoidance coping; two methods of coping that would be expected to 

have a negative correlation. Both the five-factor and four-factor categorizations of 

coping had a scale for religion, which was comprised of three single items, and one of 

these items was incorporated into the three-factor categorization of coping. As the three-

factor model was most consistent with the coping categories proposed in other research 

(i.e., problem-focused, emotion-focused, and avoidant coping; Cook & Heppner, 1997), 

the measured variables had acceptable factor loadings for their respective latent 

variables, and most of the fit indices were suggestive of an adequate fit to the data, it was 

decided to use the three-factor categorization of coping strategies in the analyses. 
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Figure 8. Standardized estimates for the confirmatory factor analysis for the three-factor 
categorization of coping strategies. 
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A CFA for the Positive Adjustment latent variable was examined next. The 

regression path parameter to the satisfaction with life measured variable was constrained 

to 1. There were a total of 10 data points (5 measured variables), with 8 parameters to be 

estimated, leaving 2 degrees of freedom and representing an over-identified model. 

Mardia’s coefficient (.57) was below the critical ratio (z = .85) indicating multivariate 

normality. Mahalanobis d-squared distance indicated no substantial multivariate outliers.  

The fit statistics for the Positive Adjustment latent variable indicated that there 

was a good fit to the data: χ2(2) = 5.65, ns; CFI = .992; GFI = .993; RMSEA = .065 [90% 

CI: .000, .131]; and SRMR = .020. Review of the parameter estimates (see Figure 9) 

indicated that each measured variable was a statistically significant indicator of the latent 

variable of Positive Adjustment. There were no modifications. The Positive Adjustment 

latent variable was considered ready for further analyses. 

A CFA for the Positive Adjustment and Negative Adjustment latent variables 

together was examined next. The regression path parameters for the satisfaction with life 

and depression measured variables were constrained to 1. There were a total of 28 data 

points (7 measured variables), with 15 parameters to be estimated, leaving 13 degrees of 

freedom and representing an over-identified model. Mardia’s coefficient (3.50) was 

above the critical ratio (z = 3.24) indicating multivariate non-normality. Mahalanobis d-

squared distance indicated no substantial multivariate outliers.  

The fit statistics for the Positive Adjustment and Negative Adjustment latent 

variables together indicated that there was not a good fit to the data: χ2(13) = 194.81, p < 

.001; Bollen-Stine bootstrap p = .004; CFI = .865; GFI = .883; RMSEA = .180 [90% CI:  
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Figure 9. Standardized estimates for the confirmatory factor analysis for Positive 
Adjustment.  
SWLS = Satisfaction with Life Scale; IPANAS = International Positive and Negative 
Affect Schedule - Short Form; WHOQOL = World Health Organization Quality of Life - 
BREF 
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.158, .203]; and SRMR = .068. Review of the parameter estimates indicated that each 

measured variable was a statistically significant indicator of its respective latent variable 

and were comparable to the bootstrap estimates. There was a very high correlation 

between the two latent variables (r = -.91). The modification indices revealed a high 

error covariance between HADS Anxiety and I-PANAS-SF Negative Affect. This error 

covariance is expected given previous research indicating that negative affect may be an 

underlying construct of anxiety and depression, although it was noted that the error 

covariance between depression and negative affect was not similarly elevated, nor was 

the error covariance between depression and positive affect (T. A. Brown et al., 1998; 

Watson, 2005). Based on evidence from previous research, it was decided to correlate 

the error terms for HADS Anxiety and I-PANAS-SF Negative Affect. The final fit 

statistics revealed improvement in the model: χ2(12) = 35.36, p < .001; Bollen-Stine 

bootstrap p = .004; CFI = .983; GFI = .976; RMSEA = .067 [90% CI: .042, .094]; and 

SRMR = .028. The correlation between the two latent variables increased to r = -.94. See 

Figure 10 for the model with standardized estimates. 

Grewal, Cote, and Baumgartner (2004) report that extreme levels of 

multicollinearity between latent variables can affect the accuracy of estimates of path 

coefficients and standard errors. The extremely high correlation observed between the 

two adjustment factors increases the risk of reduced accuracy of parameter estimation. 

To test for multicollinearity among the adjustment measured variables, tolerance levels 

and variance inflation factors (VIF) were examined. According to Kline (2005), VIF 

values greater than 10 and tolerance values less than .10 indicate multicollinearity. The  



Adjustment and MS 137 

 

 
Figure 10. Standardized estimates for the Positive Adjustment and Negative Adjustment 
confirmatory factor analysis. 
HADS = Hospital Anxiety and Depression Scale; IPANAS = International Positive and 
Negative Affect Schedule - Short Form; WHOQOL = World Health Organization 
Quality of Life - BREF 
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highest VIF value and lowest tolerance value amongst the adjustment measured variables 

(between WHOQOL Environment and HADS Depression) were 2.61 and .38, 

respectively. Correlations amongst the variables ranged from r = -.31 (between I-

PANAS-SF Negative and Positive Affect) to r = .73 (between I-PANAS-SF Negative 

Affect and HADS Anxiety; see Table 6). It was noted by Grewal and colleagues (2004) 

that a high degree of multicollinearity may occur between latent variables even when the 

observed variables do not demonstrate high correlations themselves. Rather than 

removing measured variables or creating a composite adjustment variable, it was decided 

to test the two adjustment variables in separate models. 

3.4.3. Hypothesis 1 

The stress and coping model was the first model to be tested. This model 

proposes relationships between primary and secondary appraisals, coping strategies 

(mediating variables), and adjustment outcomes (endogenous variables). It was 

hypothesized that Primary Appraisals would predict the lesser use of coping strategies 

characterized as problem-focused or social and emotion-focused and greater use of 

avoidance-based coping strategies, which would then be negatively associated with 

Positive Adjustment outcomes and positively associated with Negative Adjustment 

outcomes. Secondary Appraisals were hypothesized to predict greater use of coping 

strategies characterized as both problem-focused and social and emotion-focused and 

lesser use of avoidance-based coping strategies, which would then be positively 

associated with Positive Adjustment outcomes and negatively associated with Negative 

Adjustment outcomes. 
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Table 6 

Correlations Amongst Measured Variables for the Positive and Negative Adjustment 

Latent Variables 

 

Measured Variable 1 2 3 4 5 6 

1. WHOQOL Physical 

Health 

---      

2. WHOQOL Environment .52*** ---     

3. Satisfaction With Life 

Scale 

.55*** .58*** ---    

4. IPANAS Positive Affect .44*** .35*** .42*** ---   

5. IPANAS Negative Affect -.35*** -.40*** -.39*** -.31*** ---  

6. HADS - Anxiety -.40*** -.44*** -.42*** -.36*** .73*** --- 

7. HADS - Depression -.66*** -.53*** -.60*** -.55*** .49*** .55*** 

Note. ***p < .001; WHOQOL = World Health Organization Quality of Life - BREF; 
IPANAS = International Positive and Negative Affect Schedule - Short Form; HADS = 
Hospital Anxiety and Depression Scale 
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The specific measured variables tested were revised in the preliminary analysis 

process. The exogenous latent variable of Primary Appraisals was measured by ratings 

of stress (CMSS), Harm/Loss (CAHS), and Threat (CAHS), and the exogenous latent 

variable of Secondary Appraisals was measured by ratings of Control and Challenge 

(CAHS). The latent mediating variables of coping strategies were parcelled and 

categorized into three groups, including (a) Emotional and Social Coping, (b) Cognitive 

Restructuring and Problem-Solving, and (c) Escape-Avoidance coping. The latent 

endogenous variable of Positive Adjustment was measured by Satisfaction With Life 

(SWLS), Positive Affect (I-PANAS-SF), and Physical and Environmental QOL 

(WHOQOL-BREF). The latent endogenous variable of Negative Adjustment was 

measured by Negative Affect (I-PANAS-SF), Anxiety (HADS), and Depression 

(HADS). As indicated previously, due to multicollinearity between the two adjustment 

latent variables, the two outcome variables were tested separately. 

3.4.3.1. Testing the Measurement Models for Hypothesis 1 

3.4.3.1.1. Testing the Hypothesis 1 Measurement Model for Positive 

Adjustment 

The Positive Adjustment outcome variable was examined first. Prior to the testing 

of the measurement model, the data were examined for multivariate outliers and 

multivariate normality (Byrne, 2010). Mahalanobis’ d-squared distance indicated four 

multivariate outliers and the cases were removed from the analysis. Mardia’s coefficient 

of multivariate kurtosis (21.56) was greater than the critical ratio (z = 8.30), indicating 

multivariate non-normality. Bootstrap resampling was used to compare the parameter 
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estimates from the maximum-likelihood procedure with estimates from bootstrap 

samples (Nevitt & Hancock, 2001). 

The measurement model for Positive Adjustment had 171 data points (i.e., the 

variances and covariances of the 18 observed variables), with 51 parameters to be 

estimated, leaving 120 degrees of freedom and an over-identified model. The Bollen-

Stine χ2 was statistically significant (p = .004) and the fit indices revealed poor model fit: 

χ
2 (120) = 491.39, p < .001; CFI = .875; GFI = .890; RMSEA = .085 [90% CI .077, 

.093]; SRMR = .070. The predictive fit indices were as follows: AIC = 593.39, BIC = 

800.29, and ECVI = 1.39. Each of the measured variables was a statistically significant 

(p < .001) indicator of its respective latent variable (see Table 7 and Figure 11). 

Bootstrap resampling was used to examine whether differences existed between the 

parameter estimates from the bootstrap samples and estimates calculated from the 

maximum-likelihood procedure (Nevitt & Hancock, 2001). The differences between the 

bootstrap and maximum-likelihood parameter estimates were predominantly small and 

the estimates remained statistically significant. The bootstrapped standard error for the 

third parcel for the Cognitive Restructuring and Problem-Solving coping latent variable 

was larger than the original estimate.  

Correlations among the latent variables are provided in Table 8. There were 

statistically significant correlations between all of the predictor variables and the 

outcome variable of Positive Adjustment. The strongest correlations between Positive 

Adjustment and the predictor variables were found in its negative associations with 

Primary Appraisals and Escape-Avoidance coping. Cognitive Restructuring and  
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Table 7 

Unstandardized and Standardized Regression Weights for the Stress and Coping Measurement Model for Positive Adjustment 

Outcomes 

 

Latent and Measured 

Variables 

Unstandardized SE CR Standardized Bootstrap 

SE 

Bootstrap 

p Value 

Primary Appraisals       

CMSS Stress 1.00 --- --- .71a --- --- 

CAHS Harm/Loss 4.10 .28 14.77 .81*** .30 .001 

CAHS Threat 2.04 .16 12.81 .69*** .15 .001 

Secondary Appraisals       

CAHS Challenge 1.00 --- --- .85a --- --- 

Control .41 .04 9.45 .62*** .05 .001 

Emotional and Social Coping       

FAC3_F1P3 1.00 --- --- .73a --- --- 
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FAC3_F1P2 .99 .08 12.82 .70*** .10 .002 

FAC3_F1P1 1.37 .10 14.02 .84*** .10 .002 

Cognitive Restructuring and 

Problem-Solving Coping 

      

FAC3_F2P3 1.00 --- --- .67a --- --- 

FAC3_F2P2 1.20 .16 7.69 .45*** .15 .001 

FAC3_F2P1 1.81 .17 10.53 .80*** .30 .001 

Escape-Avoidance Coping       

FAC3_F3P1 1.00 --- --- .72a --- --- 

FAC3_F3P2 1.51 .10 14.49 .85*** .14 .001 

FAC3_F3P3 .81 .09 8.88 .47*** .10 .001 

Positive Adjustment       

SWLS 1.00 --- --- .76a --- --- 
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I-PANAS-SF PA .35 .03 11.47 .60*** .03 .001 

WHOQOL Physical 2.38 .17 14.27 .74*** .19 .001 

WHOQOL Environment 1.87 .14 13.13 .68*** .13 .001 

Note. ***p < .001. aThese values were fixed at one and not tested. CR = the z-score that results when the unstandardized estimate is 
divided by the estimate of its standard error; SE = Standard Error; CAHS = Cognitive Appraisal of Health Scale; CMSS = Coping 
with Multiple Sclerosis Scale; FAC3_F1P3 (and similar) = parcels for the first factor, third parcel; I-PANAS-SF PA = International 
Positive and Negative Affect Schedule - Short Form, Positive Affect scale; SWLS = Satisfaction with Life Scale; WHOQOL = World 
Health Organization Quality of Life - BREF 
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Figure 11. Standardized estimates for the measurement model for the stress and coping model with a Positive Adjustment outcome. 
CAHS = Cognitive Appraisal of Health Scale; SWLS = Satisfaction with Life Scale; IPANAS = International Positive and Negative 
Affect Schedule - Short Form; WHOQOL = World Health Organization Quality of Life - BREF 
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Table 8 

Correlations Among Latent Variables for the Stress and Coping Model for the Positive 

Adjustment Outcomes Measurement Model 

 

Latent Variable 1 2 3 4 5 

1. Primary Appraisals ---     

2. Secondary Appraisals -.55*** ---    

3. Cognitive Restructuring and 

Problem-Solving Coping 

-.02 .49*** ---   

4. Emotional and Social Coping -.19** .35*** .54*** ---  

5. Escape-Avoidance Coping .82*** -.46*** -.17 -.25*** --- 

6. Positive Adjustment -.76*** .47*** .27*** .42*** -.71*** 

Note. **p < .01, ***p < .001 using bootstrap corrected p-values. 
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Problem-Solving coping was not associated in a statistically significant manner with 

either Primary Appraisals or Escape-Avoidance coping, suggesting the independence of 

these variables. 

Review of the modification indices revealed elevated error covariances for 

several measured variables across the factors. None of the suggested modifications made 

substantive sense (e.g., CAHS Threat and the Positive Adjustment latent variable) and no 

modifications were made to the model. It was determined that the stress and coping 

model for Positive Adjustment outcomes could not be tested as a structural model. 

3.4.3.1.2. Testing the Hypothesis 1 Measurement Model for Negative Adjustment 

The measurement model for the stress and coping model with a Negative 

Adjustment outcome variable was tested next. The data were examined for multivariate 

outliers and multivariate normality (Byrne, 2010). Mahalanobis’ d-squared distance 

indicated no multivariate outliers. Mardia’s coefficient of multivariate kurtosis (24.68) 

was greater than the critical ratio (z = 10.01) indicating multivariate non-normality, and 

bootstrap resampling was used in order to compare the parameter estimates from the 

maximum-likelihood procedure with estimates from bootstrap samples (Nevitt & 

Hancock, 2001). 

The measurement model for the Negative Adjustment outcome had 153 data 

points (i.e., variances and covariances for 17 measured variables), with 50 parameters to 

be estimated, leaving 103 degrees of freedom and an over-identified model. The Bollen-

Stine χ2 was statistically significant (p = .004) and the fit indices revealed adequate 

model fit: χ2 (103) = 366.00, p < .001; CFI = .912; GFI = .910; RMSEA = .077 [90% CI 
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.069, .086]; SRMR = .059. The predictive fit indices were: AIC = 466.00, BIC = 669.31, 

and ECVI = 1.08. Each of the measured variables was a statistically significant (p < 

.001) indicator of its respective latent variable. The differences between the bootstrap 

and maximum-likelihood parameter estimates were small (again, except for the third 

parcel for the Cognitive Restructuring and Problem-Solving variable) and the estimates 

remained statistically significant (see Table 9). Correlations amongst the latent variables 

indicated very strong correlations between the Negative Adjustment outcome variable 

and both Escape-Avoidance coping and Primary Appraisals. The extent of the correlation 

between Negative Adjustment and Escape-Avoidance coping was particularly high, and 

to the extent that the variables may be considered redundant. There were statistically 

significant correlations between all of the predictor variables and the Negative 

Adjustment outcome. Aside from the statistically non-significant correlation between 

Primary Appraisals and Cognitive Restructuring and Problem-Solving coping, all of the 

correlations between predictor variables were statistically significant (see Table 10).  

The correlation between Escape-Avoidance coping and Negative Adjustment was 

highly elevated, and could be indicative of a lack of discriminative validity between the 

two constructs. As previously indicated when the Positive and Negative Adjustment 

latent variables were tested together in a CFA, extreme levels of multicollinearity 

between latent variables can affect the accuracy of estimates of path coefficients and 

standard errors, and multicollinearity may occur between latent variables even when it is 

not present amongst the measured variables (Grewal et al., 2004). Despite the highly 

elevated correlation, it was decided to continue with testing the model. Review of the  
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Table 9 

Unstandardized and Standardized Regression Weights for the Stress and Coping Measurement Model for Negative Adjustment 

Outcomes 

 

Latent and Measured Variables Unstandardized SE CR Standardized Bootstrap SE Bootstrap Adjusted 

p-values 

Primary Appraisals       

CMSS Stress 1.00 --- --- .71a --- --- 

CAHS Harm/Loss 4.06 .28 14.66 .81*** .30 .001 

CAHS Threat 2.17 .16 13.51 .73*** .15 .001 

Secondary Appraisals       

CAHS Challenge 1.00 --- --- .82a --- --- 

Control .43 .05 9.17 .64*** .06 .001 

Emotional and Social Coping       

FAC3_F1P3 1.00 --- --- .73a --- --- 
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FAC3_F1P2 1.03 .08 12.84 .71*** .10 .001 

FAC3_F1P1 1.39 .10 13.76 .84*** .11 .001 

Cognitive Restructuring and 

Problem-Solving Coping 

      

FAC3_F2P3 1.00 --- --- .69a --- --- 

FAC3_F2P2 1.23 .15 7.99 .48*** .15 .001 

FAC3_F2P1 1.64 .16 10.32 .74*** .27 .002 

Escape-Avoidance Coping       

FAC3_F3P1 1.00 --- --- .72a --- --- 

FAC3_F3P2 1.46 .10 15.20 .83*** .13 .001 

FAC3_F3P3 .82 .09 9.24 .48*** .10 .001 

Negative Adjustment       

HADS Depression 1.00 --- --- .78a --- --- 
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HADS Anxiety 1.00 .07 14.05 .67*** .07 .001 

I-PANAS-SF Negative Affect .88 .07 13.60 .66*** .07 .001 

Note. *p < .05, **p < .01, ***p < .001. aThese values were fixed at one and not tested. CR = the z-score that results when the 
unstandardized estimate is divided by the estimate of its standard error; SE = Standard Error; CAHS = Cognitive Appraisal of Health 
Scale; CMSS = Coping with Multiple Sclerosis Scale; FAC3_F1P3 (and similar) = parcels for the first factor, third parcel; I-PANAS-
SF = International Positive and Negative Affect Schedule - Short Form; HADS = Hospital Anxiety and Depression Scale 
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Table 10 

Correlations Among Latent Variables for the Stress and Coping Model for the Negative 

Adjustment Outcomes Measurement Model 

 

Latent Variable 1 2 3 4 5 

1. Primary Appraisals ---     

2. Secondary Appraisals -.54*** ---    

3. Cognitive Restructuring and 

Problem-Solving Coping 

-.05 .46*** ---   

4. Emotional and Social Coping -.18** .32*** .55*** ---  

5. Escape-Avoidance Coping .81*** -.47*** -.22* -.26*** --- 

6. Negative Adjustment .84*** -.52*** -.35*** -.40*** .95*** 

Note. **p < .01, ***p < .001 using bootstrap corrected p-values. 
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modification indices revealed elevated error covariances for several measured variables 

across the factors, such as between two parcels for the Emotional and Social coping and 

Cognitive Restructuring and Problem-Solving coping latent variables or between 

measured variables on the Primary Appraisals and Negative Adjustment latent variables. 

No modifications were made and the model was retained unchanged (see Figure 12 for 

the standardized estimates). 

3.4.3.2. Structural Model for Hypothesis 1 

The structural model for Hypothesis 1 for the Negative Adjustment outcome was 

tested after the measurement model. The fit indices revealed that the model provided an 

insufficient fit to the data: χ2 (108) = 428.88, p < .001; Bollen-Stine bootstrap p = .004; 

CFI = .893; GFI = .893; RMSEA = .083 [90% CI .075, .091]; and SRMR = .068. The 

predictive fit indices were as follows: AIC = 518.88, BIC = 701.85, ECVI = 1.21. 

Bootstrap resampling was used to examine whether differences existed between the 

parameter estimates from the bootstrap samples and estimates calculated from the 

maximum-likelihood procedure (Nevitt & Hancock, 2001).  

In this model, most paths were statistically significant (p < .01), aside from the 

path between the Cognitive Restructuring and Problem-Solving coping latent variable 

and the Negative Adjustment latent variable (β = -.08). After comparison to the bootstrap 

p-values, the paths between Secondary Appraisals and Escape-Avoidance coping (β = -

.19) and Primary Appraisals and Emotional and Social coping (β = .34) also became 

statistically non-significant. Removal of the statistically non-significant path between 

Cognitive Restructuring and Problem-Solving coping and Negative Adjustment did not  
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Figure 12. Standardized estimates for the measurement model for the stress and coping model with a Negative Adjustment outcome.  
CAHS = Cognitive Appraisal of Health Scale; IPANAS = International Positive and Negative Affect Schedule - Short Form; HADS = 
Hospital Anxiety and Depression Scale 
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improve the model and the model was retained unchanged. 

Over 98% (98.4%) of the variance in Negative Adjustment was accounted for by 

the predictors in the model (i.e., appraisals and coping variables). It is noted that the 

standardized path between Secondary Appraisals and Cognitive Restructuring and 

Problem-Solving coping was above 1.00 (β = 1.14). While unusual, standardized 

regression weights above 1.00 are not considered illegitimate and increase in likelihood 

with greater multicollinearity (Deegan, 1978). Given that high multicollinearity was 

found between the Escape-Avoidance coping and Negative Adjustment latent variables, 

it was not surprising that this result occurred. See Figure 13 for the standardized 

regression estimates for the structural model. 

The mediation effects of the coping variables on Negative Adjustment were 

examined using bootstrapping and the recommendations of Shrout and Bolger (2002), 

Preacher and Hayes (2008), and Macho and Ledermann (2011). Preacher and Hayes note 

that the simultaneous mediation by multiple variables, multiple mediation, is more than a 

simple mediation procedure applied to multiple mediators at once. Multiple mediation 

procedures allow the testing of the total indirect effect of the exogenous variable on the 

endogenous variable through all of the mediators together, as well as testing of the 

specific indirect effects of the exogenous variable on the endogenous variable through 

each mediator while accounting for the presence of other mediators. The total indirect 

effect is calculated by summing the specific indirect effects, which are the products of 

the unstandardized values for the paths between the exogenous variable and mediator 

(“path a”) and between the mediator and the endogenous variable (“path b”). The total 
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Figure 13. Standardized estimates for the structural model for the stress and coping model with a Negative Adjustment outcome.  
CAHS = Cognitive Appraisal of Health Scale; IPANAS = International Positive and Negative Affect Schedule - Short Form; HADS = 
Hospital Anxiety and Depression Scale 
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effect of the exogenous variable on the endogenous variable is the sum of the direct 

effect (“path c′”) between the exogenous variable and the endogenous outcome variable 

and all of the specific indirect effects. AMOS provides estimates for the total effects, 

direct effects, and total indirect effects, as well as the ability to obtain bootstrap estimates 

for these effects, but it does not provide a way to obtain bootstrap confidence intervals 

for the specific indirect effects. Macho and Ledermann (2011) suggest using a phantom 

model approach in order to obtain estimates of the specific indirect effects and facilitate 

the computation of confidence intervals for these effects using bootstrapping. 

The phantom model approach involves the creation of phantom latent variables 

with constrained parameters. These phantom latent variables are used to test a specific 

effect from the main model as a total effect in the phantom model in order to obtain 

estimates and tests of these effects (Macho & Ledermann, 2011). This modelling can be 

completed using graphics, such as in AMOS, rather than requiring formulas. It is noted 

that only unstandardized effects can be calculated.  

In the current analysis, a series of phantom models were constructed to represent 

the specific indirect effects of the latent appraisals variables on Negative Adjustment 

through each of the coping mediators. The variance of the exogenous variable in the 

phantom model was constrained to 1, and a “dummy” variable was added for which the 

parameter was also constrained to 1. The path coefficients within each of the phantom 

models were constrained to their representative path coefficients within the main model 

to indicate equality of the coefficients (e.g., the path between Primary Appraisals and 

Escape-Avoidance coping was labelled “b1” in both the main model and phantom 
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model). Two thousand bootstrap samples were used to generate the parameter estimates. 

The results for the mediation analyses, including standardized and unstandardized 

estimates, bootstrapped standard errors, and 95% bias-corrected confidence intervals are 

found in Table 11. When the three coping variables were evaluated as mediators in the 

relationship between Primary Appraisals and Negative Adjustment without the inclusion 

of Secondary Appraisals, only Escape-Avoidance coping and Cognitive Restructuring 

and Problem-Solving coping were statistically significant mediators. When Secondary 

Appraisals were added to the coping strategies in the mediation between Primary 

Appraisals and Negative Adjustment, Escape-Avoidance coping became statistically 

non-significant. Both Emotional and Social coping and Cognitive Restructuring and 

Problem-Solving coping were statistically significant mediators when Secondary 

Appraisals were included in the association between Primary Appraisals and Negative 

Adjustment. 

3.4.4. Hypotheses 2 and 3 

The second theoretical model to be tested was the model of the theory of 

cognitive adaptation. This theoretical model tests for both the direct effect of positive 

illusions (i.e., Optimism) on adjustment (Hypothesis 2) and the mediating effect of the 

cognitive themes (i.e., Mastery, Self-Esteem, and Benefit Finding) on the relationship 

between Optimism and adjustment (Hypothesis 3). Hypothesis 2 predicted that higher 

Optimism scores (LOT-R) would be associated with reduced Negative Adjustment 

(HADS Depression, HADS Anxiety, I-PANAS-SF Negative Affect) and greater Positive 

Adjustment (SWLS, I-PANAS-SF Positive Affect, WHOQOL-BREF Physical and  
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Table 11 

Multiple Mediation Estimates Using a Bootstrapping Procedure and Bias-Corrected Confidence Intervals for Negative Adjustment 

Outcomes for the Stress and Coping Model 

 

Paths β 

(standardized 

path coefficient) 

Β 

(unstandardized 

path coefficient) 

SE
a 95% CI for 

effecta 

Direct Effects:      

Primary Appraisals → Secondary Appraisals -.68 -1.03 .16 -1.33 to -.72** 

Primary Appraisals → Escape-Avoidance .70 .32 .06 .16 to .41** 

Primary Appraisals → Cognitive Restructuring & Problem-

Solving 

.73 .24 .14 .03 to .62* 

Primary Appraisals → Social & Emotional Coping .34 .18 .13 -.04 to .45 

Secondary Appraisals → Escape-Avoidance -.19 -.06 .05 -.19 to .01 
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Secondary Appraisals → Cognitive Restructuring & 

Problem-Solving 

1.14 .25 .12 .09 to .55*** 

Secondary Appraisals → Social & Emotional Coping .75 .26 .11 .06 to .47*** 

Escape-Avoidance → Negative Adjustment .93 5.09 .39 4.39 to 5.95*** 

Cognitive Restructuring & Problem-Solving→ Negative 

Adjustment 

-.08 -.61 .48 -1.37 to .60 

Social & Emotional Coping→ Negative Adjustment -.14 -.65 .26 -1.14 to -.11* 

Indirect Effects:     

Primary Appraisals → Escape-Avoidanceb → Negative 

Adjustment 

.70 X .93 = .65 1.61 .30 .82 to 2.08** 

Primary Appraisals → Cognitive Restructuring & Problem-

Solving b → Negative Adjustment 

.73 X -.08 =-.06 -.15 .14 -.73 to -.01* 

Primary Appraisals → Social & Emotional Coping b → .34 X -.14 = -.05 -.11 .10 -.47 to .01 
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Negative Adjustment 

Primary Appraisals → Secondary Appraisalsb→ Escape-

Avoidanceb → Negative Adjustment 

-.68 X -.19  

X .93 = .12 

.30 .25 -.03 to 1.11 

Primary Appraisals → Secondary Appraisalsb→ Cognitive 

Restructuring & Problem-Solvingb → Negative 

Adjustment 

-.68 X 1.14  

X -.08 = .06 

.16 .15 .01 to .75* 

Primary Appraisals → Secondary Appraisalsb→ Social & 

Emotional Copingb → Negative Adjustment 

-.68 X .75  

X -.14 = .07 

.17 .11 .04 to .59** 

Total Indirect Effects .80 1.98 .18 1.65 to 2.36** 

Total Effect .80 1.98 .18 1.65 to 2.36** 

Note. SE = Standard Error; CI = Confidence Interval. Bootstrap samples = 2000. 
a These values are based on the unstandardized path coefficients. 
b The unstandardized values and bootstrap estimates were obtained using the Phantom Model approach (Macho & Ledermann, 2011) 
*** This value is statistically significant (p < .001), ** (p < .01), * (p < .05) because the 95% confidence interval excludes zero. 
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Environmental scales). Hypothesis 3 predicted that the latent cognitive variables 

(Mastery measured by the PSMS; Self-Esteem measured by the RSE; and meaning 

measured by the BFS) would mediate the relationship between Optimism and the latent 

adjustment variables. 

3.4.4.1. Measurement Models for Hypotheses 2 and 3 

3.4.4.1.1. Testing the Hypothesis 2 Measurement Model for Positive 

Adjustment 

The Positive Adjustment outcome variable was tested first. For Hypothesis 2, the 

data were examined for multivariate outliers and normality prior to testing the 

measurement model. Mahalanobis’ d-squared distance revealed no substantial outliers. 

Multivariate normality was evaluated by examining Mardia’s coefficient (3.39), which 

was greater than the critical ratio (z = 3.14) indicating multivariate non-normality. 

Bootstrap resampling and the Bollen-Stine bootstrap χ2 were used to compare parameter 

estimates of the bootstrap samples with estimates from the maximum-likelihood 

procedure (Byrne, 2010; Nevitt & Hancock, 2001). 

The Hypothesis 2 measurement model for Positive Adjustment outcomes had 28 data 

points, with 15 parameters to be estimated, leaving 13 degrees of freedom and an over-

identified model. The Bollen-Stine χ2 was statistically significant (p = .004) and the fit 

indices revealed that the model demonstrated an adequate to good fit to the data: χ2 (13) 

= 51.184, p < .001; CFI = .966; GFI = .969; RMSEA = .083 [90% CI: .060, .107]; 

SRMR = .047. The predictive fit indices were: AIC = 81.18, BIC = 142.18, ECVI = .19. 

The estimates were all statistically significant indicators of their respective latent 
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variables, both before and after accounting for the bootstrap re-sampling values (see 

Table 12 and Figure 14). Review of the modification indices revealed no substantive 

changes, and the model was considered ready for further analysis. The two latent 

variables correlated at r = .63, and this correlation remained statistically significant when 

correcting for non-normality using bootstrapping. 

3.4.4.1.2. Testing the Hypothesis 2 Measurement Model for Negative 

Adjustment 

The Negative Adjustment outcome variable was tested second for Hypothesis 2. 

Mahalanobis’ d-squared distance revealed no substantial outliers. Multivariate normality 

was evaluated by examining Mardia’s coefficient (2.30), which was lower than the 

critical ratio (z = 2.44) indicating multivariate normality. The Hypothesis 2 measurement 

model for Negative Adjustment outcomes had 21 data points, with 14 parameters to be 

estimated, leaving 7 degrees of freedom and an over-identified model. The fit indices 

revealed that the model provided a good fit to the data: χ2 (7) = 14.293, p < .05; CFI = 

.994; GFI = .989; RMSEA = .049 [90% CI: .006, .086]; SRMR = .018. The predictive fit 

indices were: AIC = 42.29, BIC = 99.22, and ECVI = .10. All of the measured variables 

were statistically significant indicators of their respective latent variables (see Table 13 

and Figure 15). The two latent variables correlated at r = -.77. No further changes were 

made and the measurement model was considered ready for testing of the structural 

relationships. 
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Table 12 

Unstandardized and Standardized Regression Weights for the Optimism Measurement Model for Positive Adjustment 

Latent and Measured Variables Unstandardized SE CR Standardized Bootstrap SE Bootstrap p-

values 

Optimism       

LOT-R Parcel 1 1.00a --- --- .82 --- a 

LOT-R Parcel 2 .99*** .06 16.52 .87 .07 .001 

LOT-R Parcel 3 .60*** .05 12.23 .60 .06 .001 

Positive Adjustment       

WHOQOL Physical Health  1.00a --- --- .70 --- a 

WHOQOL Environment  .87*** .07 12.43 .71 .08 .001 

I-PANAS-SF pa .15*** .01 10.18 .57 .01 .001 

SWLS .47*** .04 13.26 .79 .04 .001 

Note. ***p < .001 aThese values were fixed at one and not tested. SE = Standard Error; CR = critical ratio, the z-score that results 
when the unstandardized estimate is divided by the estimate of its standard error; LOT-R = Life Orientation Test; WHOQOL = World 
Health Organization Quality of Life - BREF; I-PANAS-SF pa = International Positive and Negative Affect Schedule - Short Form, 
Positive Affect scale; SWLS = Satisfaction with Life Scale
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Figure 14. Standardized regression estimates for the measurement model for hypothesis 
2: Positive Adjustment outcomes.  
LOT-R = Life Orientation Test - Revised; IPANAS = International Positive and 
Negative Affect Schedule - Short Form; WHOQOL = World Health Organization 
Quality of Life - BREF; SWLS = Satisfaction with Life Scale 
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Table 13 

Unstandardized and Standardized Regression Weights for the Optimism Measurement 

Model for Negative Adjustment 

 

Latent and Measured Variables Unstandardized SE CR Standardized 

Optimism     

LOT-R Parcel 1 1.00a --- --- .83 

LOT-R Parcel 2 .96*** .06 17.44 .86 

LOT-R Parcel 3 .59*** .05 12.34 .60 

Negative Adjustment     

HADS depression 1.00a --- --- .73 

HADS anxiety 1.17*** .10 11.26 .73 

I-PANAS-SF NA 1.02*** .09 10.84 .70 

Note. ***p < .001.  aThese values were fixed at one and not tested.  CR = critical ratio, 
the z-score that results when the unstandardized estimate is divided by the estimate of its 
standard error; SE = Standard Error; LOT-R = Life Orientation Test; HADS = Hospital 
Anxiety and Depression Scale; I-PANAS-SF NA = International Positive and Negative 
Affect Schedule - Short Form, negative affect scale. 
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Figure 15. Standardized regression estimates for the measurement model for hypothesis 
2: Negative Adjustment outcomes.  
LOT-R = Life Orientation Test - Revised; IPANAS = International Positive and 
Negative Affect Schedule - Short Form; HADS = Hospital Anxiety and Depression 
Scale. 
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3.4.4.1.3. Testing the Hypothesis 3 Measurement Model for Positive 

Adjustment 

The measurement model for Hypothesis 3 with a Positive Adjustment outcome 

variable was tested next. Mahalanobis’ d-squared distance indicated no substantial 

outliers. Mardia’s coefficient of multivariate kurtosis (21.55) was greater than the critical 

ratio (z = 9.90) indicating multivariate non-normality and the recommended use of 

bootstrap resampling to examine differences between the parameter estimates from the 

bootstrap samples and estimates calculated from the maximum-likelihood procedure 

(Nevitt & Hancock, 2001). The measurement model had 120 data points, with 40 

parameters to be estimated, leaving 80 degrees of freedom and an over-identified model. 

The Bollen-Stine χ2 was statistically significant (p = .004) and the fit indices 

revealed that the model was an adequate fit to the data on most of the fit indices: χ2 (80) 

= 310.93, p < .001; CFI = .928; GFI = .905; RMSEA = .082 [90% CI .072, .092]; SRMR 

= .049. The predictive fit indices were: AIC = 390.93, BIC = 553.58, and ECVI = .91. 

Each of the measured variables was a statistically significant (p < .001) indicator of its 

respective latent variable (see Table 14 and Figure 16). The differences between the 

bootstrap and maximum-likelihood parameter estimates were small, except for the 

standard error for the Benefit Finding Family-Related Growth scale, and all remained 

statistically significant. Correlations among the latent variables revealed the strongest 

correlations amongst Positive Adjustment, Self-Esteem and Mastery, followed by 

correlations amongst Optimism and Self-Esteem and Mastery, and moderate correlations 

amongst Benefit Finding with Mastery, Positive Adjustment, Optimism, and Self-Esteem  
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Table 14 

Unstandardized and Standardized Regression Weights for the Cognitive Adaptation Measurement Model for Positive Adjustment 

Outcomes 

 

Latent and Measured Variables Unstandardized SE CR Standardized Bootstrap SE Bootstrap 

Adjusted p-values 

Optimism       

LOT-R Parcel 1 1.00 --- --- .82a --- a 

LOT-R Parcel 2 .97 .05 18.04 .85*** .06 .001 

LOT-R Parcel 3 .63 .05 13.04 .63*** .06 .001 

Mastery       

PSMS Parcel 1 1.00 --- --- .74a --- a 

PSMS Parcel 2 .82 .05 15.04 .79*** .06 .001 

PSMS Parcel 3 .53 .05 11.39 .59*** .04 .001 

Benefit Finding       
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Personal Growth 1.00 --- --- .72 a --- a 

Family-Related Growth 1.04 .16 6.35 .55*** .22 .001 

Self-Esteem       

RSE Parcel 1 1.00 --- --- .92 a --- a 

RSE Parcel 2 .56 .02 23.21 .83*** .03 .001 

RSE Parcel 3 .60 .03 22.65 .82*** .03 .001 

Positive Adjustment       

WHOQOLpht  1.00 --- --- .68 a --- a 

WHOQOLent .85 .07 12.35 .68*** .07 .001 

IPANASpa  .17 .02 11.85 .65*** .02 .001 

SWLStot .46 .03 13.67 .77*** .03 .001 

Note. ***p < .001. a These values were fixed at one and not tested.  SE = Standard Error; CR = critical ratio, the z-score that results 
when the unstandardized estimate is divided by the estimate of its standard error; LOT-R = Life Orientation Test; PSMS = Pearlin-
Schooler Mastery Scale; RSE = Rosenberg Self-Esteem scale; WHOQOL = World Health Organization Quality of Life - BREF; pht = 
physical health scale; ent = environment scale; I-PANAS-SF = International Positive and Negative Affect Schedule - Short Form; pa = 
positive affect; SWLStot = Satisfaction with Life Scale
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Figure 16. Standardized regression estimates for the measurement model for Hypothesis 
3: Positive Adjustment outcomes.  
LOT-R = Life Orientation Test - Revised; PSMS = Pearlin-Schooler Mastery Scale; RSE 
= Rosenberg Self-Esteem Scale; IPANAS = International Positive and Negative Affect 
Schedule - Short Form; WHOQOL = World Health Organization Quality of Life - 
BREF; SWLS = Satisfaction with Life Scale 
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(see Table 15). 

The strength of the correlations (i.e., above r = .80) amongst the latent variables 

for Mastery, Self-Esteem, and Positive Adjustment could be indicative of a lack of 

discriminant validity. As indicated previously, extreme multicollinearity between latent 

variables can affect the accuracy of parameter estimates (Grewal et al., 2004). As with 

the positive and Negative Adjustment outcome variables, VIF and tolerance values were 

assessed amongst the current measured variables to test for multicollinearity at the 

indicator level. The greatest VIF (3.58) and lowest tolerance (0.28) values were found 

between parcel one for the RSE and the WHOQOL-BREF Physical Health subscale, and 

were well within the recommended range (Kline, 2005). Correlations among the 

measured variables for Mastery, Self-Esteem, and Positive Adjustment ranged from r = 

.26 (between the third parcel for Mastery and the WHOQOL-BREF environment 

subscale) to r = .77 (between parcels one and two for the RSE; See Table 16). Similar to 

the positive and Negative Adjustment latent variables, high multicollinearity was found 

between latent variables even when the observed variables did not demonstrate high 

multicollinearity (Grewal et al., 2004). 

Grewal and colleagues (2004) found that greater reliability of the observed 

variables, high explained variance in the outcome variable (R2), and larger sample size 

can all reduce the likelihood of Type II error (i.e., finding no effect when there is one) 

when there are high correlations between latent variables, except when correlations are 

extreme (i.e., r = .95). The correlations amongst latent variables in this model are not at 

that extreme level, sample size was sufficient for the model, and reliability of the  
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Table 15 

Correlations Among Latent Variables for the Cognitive Adaptation Model for the 

Positive Adjustment Outcomes Measurement Model 

 

Latent Variable 1 2 3 4 

1. Optimism ---    

2. Mastery .73* ---   

3. Benefit Finding .46** .48** ---  

4. Self-Esteem .73** .81** .49** --- 

5. Positive Adjustment .65* .84** .58* .84** 

Note. *p < .05, **p < .01. All statistically significant correlations remained statistically 
significant after using the bootstrap corrected p-values. 
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Table 16 

Correlations Amongst Measured Variables for Mastery, Self-Esteem, and Positive Adjustment 

 
1.  2.  3.  4.  5.  6.  7.  8.  9.  

1. PSMS Parcel 1 ---         

2. PSMS Parcel 2 .60*** ---        

3. PSMS Parcel 3 .52*** .39*** ---       

4. RSE Parcel 1 .52*** .61*** .45*** ---      

5. RSE Parcel 2 .39*** .53*** .36*** .77*** ---     

6. RSE Parcel 3 .53*** .54*** .50*** .73*** .67*** ---    

7. IPANAS Positive Affect .46*** .44*** .44*** .55*** .51*** .53*** ---   

8. WHOQOL Environment .33*** .49*** .26*** .51*** .47*** .46*** .35*** ---  

9. WHOQOL Physical  .43*** .43*** .31*** .48*** .39*** .53*** .44*** .52*** --- 
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10. SWLS .43*** .54*** .42*** .57*** .50*** .57*** .42*** .58*** .55*** 

Note. ***p < .001; PSMS = Pearlin-Schooler Mastery Scale; RSE = Rosenberg Self-Esteem Scale; IPANAS = International Positive 
and Negative Affect Schedule - Short Form (I-PANAS-SF); WHOQOL = World Health Organization Quality of Life - BREF 
(WHOQOL-BREF); SWLS = Satisfaction with Life Scale 
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measured variables was sufficient. The variance explained in the outcome variable was 

examined in the structural model. As review of the modification indices revealed no 

changes which made substantive sense, it was determined that the model of the theory of 

cognitive adaptation with Positive Adjustment outcomes was ready for further analysis. 

3.4.4.1.4. Testing the Hypothesis 3 Measurement Model for Negative 

Adjustment 

The Negative Adjustment outcome variable was examined next in the 

measurement model for Hypothesis 3. Mahalanobis’ d-squared distance indicated no 

substantial outliers. Mardia’s coefficient of multivariate kurtosis (15.92) was greater than 

the critical ratio (z = 7.81) indicating multivariate non-normality and requiring the use of 

bootstrap resampling to compare the parameter estimates from the maximum-likelihood 

procedure with estimates from bootstrap samples (Nevitt & Hancock, 2001). The 

measurement model had 105 data points, with 39 parameters to be estimated, leaving 66 

degrees of freedom and an over-identified model.  

The Bollen-Stine χ2 was statistically significant (p = .004) and the fit indices 

revealed that the model provided an adequate fit to the data: χ2 (66) = 244.57, p < .001; 

CFI = .946; GFI = .918; RMSEA = .079 [90% CI .069, .090]; SRMR = .045. The 

predictive fit indices were: AIC = 322.57, BIC = 481.14, ECVI = .75. Each of the 

measured variables was a statistically significant (p < .001) indicator of its respective 

latent variable (see Table 17 and Figure 17). Aside from the standard error for the 

Benefit Finding - Family Related Growth subscale, bootstrap resampling revealed that 

the differences between the bootstrapped samples and the maximum-likelihood  
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Table 17 

Unstandardized and Standardized Regression Weights for the Cognitive Adaptation Measurement Model for Negative Adjustment 

Outcomes 

 

Latent and Measured Variables Unstandardized SE CR Standardized Bootstrap SE Bootstrap 

Adjusted p-values 

Optimism       

LOT-R Parcel 1 1.00 --- --- .82a --- a 

LOT-R Parcel 2 .96 .05 18.20 .85*** .05 .001 

LOT-R Parcel 3 .62 .05 13.00 .62*** .06 .001 

Mastery       

PSMS Parcel 1 1.00 --- --- .75a --- a 

PSMS Parcel 2 .81 .05 15.44 .79*** .06 .001 

PSMS Parcel 3 .51 .05 11.20 .57*** .04 .001 

Benefit Finding       
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Personal Growth 1.00 --- --- .78a --- a 

Family-Related Growth .88 .16 5.35 .51*** .22 .001 

Self-Esteem       

RSE Parcel 1 1.00 --- --- .93a --- a 

RSE Parcel 2 .54 .02 23.61 .82*** .02 .001 

RSE Parcel 3 .58 .03 22.58 .80*** .03 .001 

Negative Adjustment       

HADS depression 1.00 --- --- .79a --- a 

HADS anxiety .98 .07 14.51 .67*** .07 .001 

I-PANAS-SF NA .87 .06 13.99 .65*** .07 .001 

Note. All maximum-likelihood regression weights were statistically significant at ***p < .001. *p < .05, **p < .01. aThese values were 
fixed at one and not tested. SE = Standard Error; CR = the z-score that results when the unstandardized estimate is divided by the 
estimate of its standard error; LOT-R = Life Orientation Test; PSMS = Pearlin-Schooler Mastery Scale; RSE = Rosenberg Self-
Esteem scale; HADS = Hospital Anxiety and Depression Scale; I-PANAS-SF = International Positive and Negative Affect Schedule - 
Short Form; NA = negative affect 
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Figure 17. Standardized regression estimates for the measurement model for Hypothesis 
3: Negative Adjustment outcomes. 
LOT-R = Life Orientation Test - Revised; PSMS = Pearlin-Schooler Mastery Scale; RSE 
= Rosenberg Self-Esteem Scale; IPANAS = International Positive and Negative Affect 
Schedule - Short Form; HADS = Hospital Anxiety and Depression Scale 
 



Adjustment and MS 180 

 

parameter estimates were small and remained statistically significant. The Family-

Related Growth subscale was statistically significant, but the standard error was larger in 

the bootstrapped analysis than in the maximum-likelihood analysis.  

Correlations among the latent variables revealed the strongest relationships 

between Negative Adjustment, Self-Esteem and Mastery, followed by correlations 

amongst Optimism and Self-Esteem and Mastery, and moderate correlations amongst 

Benefit Finding with Mastery, Negative Adjustment, Optimism, and Self-Esteem (see 

Table 18). Similar to the procedure with the Positive Adjustment outcome variable, VIF 

and tolerance values were assessed amongst the current measured variables to test for 

multicollinearity at the indicator level. The highest VIF (4.04) and lowest tolerance 

(0.25) values were found between parcel one for the PSMS and parcel one for the RSE, 

and were well within the recommended range (Kline, 2005). Review of the modification 

indices revealed no substantive changes. It was determined that the model of the theory 

of cognitive adaptation with Negative Adjustment outcomes was ready for further 

analysis. 

3.4.4.2. Structural Models for Hypotheses 2 and 3 

3.4.4.2.1. Testing the Hypothesis 2 Structural Models 

The structural models for Hypotheses 2 and 3 for the Positive Adjustment and 

Negative Adjustment outcomes were tested after the measurement models. For the 

Hypothesis 2 model with Positive Adjustment outcomes, the fit indices revealed that the 

model provided a good fit to the data on most of the indices: χ2 (13) = 51.18, p < .001; 

Bollen-Stine bootstrap p = .004; CFI = .966; GFI = .969; RMSEA = .083 [90% CI .060,  
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Table 18 

Correlations Among Latent Variables for the Cognitive Adaptation Model for the 

Negative Adjustment Outcomes Measurement Model 

 

Latent Variable 1 2 3 4 

1. Optimism ---    

2. Mastery .72* ---   

3. Benefit Finding .44** .46** ---  

4. Self-Esteem .73** .80** .47** --- 

5. Negative Adjustment -.76* -.93* -.45** -.94** 

Note. *p < .05, **p < .01. All statistically significant correlations remained statistically 
significant after using the bootstrap corrected p-values. 
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.107]; and SRMR = .047. The predictive fit indices were: AIC = 81.18, BIC = 142.18, 

and ECVI = .19. The fit indices for the Negative Adjustment outcomes were as follows: 

χ
2 (13) = 14.293, p < .05; Bollen-Stine bootstrap p = .064; CFI = .994; GFI = .989; 

RMSEA = .049 [90% CI .006, .086]; and SRMR = .018. The predictive fit indices were: 

AIC = 42.29, BIC = 99.22, and ECVI = .10. As was expected, the independent paths 

between Optimism and the Positive Adjustment outcomes (β = .63) and Optimism and 

the Negative Adjustment outcomes (β = -.77) were statistically significant, even after 

comparison to the bootstrap-adjusted estimates. For the Positive Adjustment outcome, 

40% of the variance was explained by Optimism (see Figure 18). For the Negative 

Adjustment outcome, 59% of the variance was explained by Optimism (see Figure 19). 

3.4.4.2.2. Testing the Hypothesis 3 Structural Model for Positive Adjustment 

For the structural model of the Positive Adjustment outcomes for Hypothesis 3, 

the fit indices revealed that the model was a marginal fit to the data: χ2 (83) = 373.68, p < 

.001; Bollen-Stine bootstrap p = .004; CFI = .910; GFI = .889; RMSEA = .090 [90% CI 

.081, .100]; and SRMR = .057. The predictive fit indices were also noted for comparison 

with the Negative Adjustment model: AIC = 447.68, BIC = 598.13, and ECVI = 1.04. 

Bootstrap resampling was used to examine whether differences existed between the 

parameter estimates from the bootstrap samples and estimates calculated from the 

maximum-likelihood procedure (Nevitt & Hancock, 2001).  

In this model, all paths were statistically significant (p < .05 for the path between 

Optimism and Positive Adjustment; p < .01 for the path between Benefit Finding and 

Positive Adjustment; p < .001 for all remaining paths) and remained statistically  
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Figure 18. Structural model for Hypothesis 2 for Positive Adjustment outcomes.  
Values presented are standardized regression weights. Significance levels were obtained 
from bootstrap re-sampling. **p < .01, ***p < .001. For clarity, values for (e) error terms 
and covariances between latent variables are not presented. LOT-R = Life Orientation 
Test - Revised; IPANAS = International Positive and Negative Affect Schedule - Short 
Form; WHOQOL = World Health Organization Quality of Life - BREF; SWLS = 
Satisfaction with Life Scale 
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Figure 19. Structural model for Hypothesis 2 for Negative Adjustment outcomes.  
Values presented are standardized regression weights. Significance levels were obtained 
from bootstrap re-sampling. **p < .01, ***p < .001. For clarity, values for (e) error terms 
and covariances between latent variables are not presented. LOT-R = Life Orientation 
Test - Revised; IPANAS = International Positive and Negative Affect Schedule - Short 
Form; HADS = Hospital Anxiety and Depression Scale
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significant when compared with the bootstrap values (see Figure 20 for the standardized 

regression weights). Over 80% (81.9%) of the variance in Positive Adjustment was 

accounted for by the predictors in the model (i.e., Optimism, Mastery, Self-Esteem, and 

Benefit Finding). Interestingly, with the addition of the mediating variables to the model, 

the direct path between Optimism and Positive Adjustment became negative (β = -.36). 

In addition to contributing to explained variance in Positive Adjustment, Optimism also 

contributed to explained variance in Self-Esteem (R2 = .67), Mastery (R2 = .69), and 

Benefit Finding (R2 = .28). 

The mediation effects of the cognitive themes (i.e., Mastery, Self-Esteem, and 

Benefit Finding) were examined next using bootstrapping and the recommendations of 

Shrout and Bolger (2002), Preacher and Hayes (2008), and Macho and Ledermann 

(2011). As with the Negative Adjustment outcome and the stress and coping model, the 

multiple mediation procedure using bootstrap resampling and a phantom model approach 

(Macho & Ledermann, 2011) was used. A series of phantom models were constructed to 

represent the specific indirect effects of Optimism on Positive Adjustment through each 

of the mediators. The variance of the exogenous variable in the phantom model was  

constrained to 1, and a “dummy” variable was added for which the parameter was also 

constrained to 1. The path coefficients within each of the phantom models were 

constrained to their representative path coefficients within the main model to indicate 

equality of the coefficients (e.g., the path between Optimism and Mastery was labelled 

“b1” in both the main model and phantom model). 

The results for the mediation analyses, including standardized and unstandardized 
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Figure 20. Structural model for Hypothesis 3 (Theory of Cognitive Adaptation) for Positive Adjustment outcomes.  
All values presented are standardized. LOT-R = Life Orientation Test - Revised; PSMS = Pearlin-Schooler Mastery Scale; RSE = 
Rosenberg Self-Esteem Scale; IPANAS = International Positive and Negative Affect Schedule - Short Form; WHOQOL = World 
Health Organization Quality of Life - BREF; SWLS = Satisfaction with Life Scale
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estimates, bootstrapped standard errors, and 95% bias-corrected confidence intervals are 

found in Table 19. All paths were statistically significant as zero was not included in any 

of the confidence intervals, which indicates that Mastery, Benefit Finding, and Self-

Esteem were all statistically significant mediators between Optimism and Positive 

Adjustment. As previously identified, with the mediators added to the model there was a 

change in the direction and strength of the direct relationship between Optimism and 

Positive Adjustment (from β = .63 to β = -.36), and the total effect of Optimism on 

adjustment increased to β = .75 when including the indirect effects through the 

mediators. The change in magnitude and direction of the path coefficient is indicative of 

a suppression effect or inconsistent mediation (MacKinnon, Krull, & Lockwood, 2000). 

According to Kline (2011), suppression occurs when “either the absolute value of a 

predictor’s beta weight is greater than its bivariate (zero-order) correlation with the 

criterion or the two have different signs” (p. 26). Kline further states that “suppression 

implies that the estimated relation between a predictor and a criterion while controlling 

for the other predictors is a “surprise,” given the bivariate correlations” (p. 26). In the 

current study, the “surprise” was the change in the sign of the relationship between 

Optimism and Positive Adjustment once the mediators were added to the analysis. As all 

of the predictors demonstrated positive correlations amongst themselves and with the 

outcome variable, negative suppression of Optimism occurred when the variables were 

considered together in the model. 

3.4.4.2.3. Testing the Hypothesis 3 Structural Model for Negative Adjustment 

The structural model of the Negative Adjustment outcomes for Hypothesis 3 was 
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Table 19 

Multiple Mediation Estimates Using a Bootstrapping Procedure and Bias-Corrected Confidence Intervals for Positive Adjustment 

Outcomes for the Theory of Cognitive Adaptation Model 

 

Paths β 

(standardized path 

coefficient) 

Β 

(unstandardized 

path coefficient) 

SE
a 95% CI for 

effecta 

Direct Effects:      

Optimism → Mastery .83 1.05 .10 .87 to 1.26*** 

Optimism → Benefit Finding .53 .14 .02 .09 to .18*** 

Optimism → Self-Esteem .82 1.29 .11 1.09 to 1.53*** 

Optimism → Positive Adjustment -.36 -2.49 .46 -5.09 to -.63** 

Mastery → Positive Adjustment .57 3.07 .73 1.93 to 4.88*** 

Benefit Finding → Positive Adjustment .22 5.77 2.53 1.47 to 11.57** 

Self-Esteem → Positive Adjustment .63 2.79 .46 1.92 to 3.76*** 
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Indirect Effects:     

Optimism → Masteryb → Positive Adjustment .83 X .57 = .47 3.24 .82 2.02 to 5.37*** 

Optimism → Benefit Findingb → Positive Adjustment .53 X .22 = .12 .80 .32 .26 to 1.55*** 

Optimism → Self-Esteemb → Positive Adjustment .82 X .63 = .52 3.59 .70 2.39 to 5.17*** 

Total Indirect Effects 1.11 7.63 1.25 5.98 to 10.12*** 

Total Effect .75 5.14 .51 4.10 to 6.14*** 

Note. SE = Standard Error; CI = Confidence Interval. Bootstrap samples = 2000. 
a These values are based on the unstandardized path coefficients. 
b The unstandardized values and bootstrap estimates were obtained using the Phantom Model approach (Macho & Ledermann, 2011) 
*** This value is statistically significant (p < .001) or ** (p < .01) because the 95% confidence interval excludes zero. 
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also tested. The fit indices revealed that the model provided a marginal to adequate fit to 

the data: χ2 (69) = 306.43, p < .001; Bollen-Stine bootstrap p = .004; CFI = .927; GFI = 

.90; RMSEA = .089 [90% CI .079, .100]; and SRMR = .053. The predictive fit indices 

were also noted for comparison with the Positive Adjustment model (AIC = 378.43, BIC 

= 524.81, and ECVI = .88), and these predominantly indicated that the model for 

Negative Adjustment outcomes provided a better fit to the data. As with the Positive 

Adjustment model, bootstrap resampling was used to examine whether differences 

existed between the parameter estimates from the bootstrap samples and estimates 

calculated from the maximum-likelihood procedure (Nevitt & Hancock, 2001). 

In this model, the paths between Negative Adjustment and Benefit Finding (β = 

.03) and Negative Adjustment and Optimism (β = .14) were not statistically significant 

(p > .05). All other paths were statistically significant (p < .001). The statistical 

significance of the paths did not change when compared with the bootstrap-simulated 

values (see Figure 21 for the standardized regression weights). Over 97% (97.3%) of the 

variance in Negative Adjustment was accounted for by the predictors in the model. 

Optimism also contributed to explained variance in Self-Esteem (R2 = .66), Mastery (R2 

= .68), and Benefit Finding (R2 = .25). 

The mediation effects of Mastery, Self-Esteem, and Benefit Finding were 

examined next using bootstrapping and the phantom model approach (Macho & 

Ledermann, 2011; Preacher & Hayes, 2008; Shrout & Bolger, 2002). In the same way 

that the phantom model approach was used with the Positive Adjustment outcome, a 

series of phantom models were constructed to represent the specific indirect effects of  
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Figure 21. Structural model for hypothesis 3 (Theory of Cognitive Adaptation) for Negative Adjustment outcomes. 
All values presented are standardized. LOT-R = Life Orientation Test - Revised; PSMS = Pearlin-Schooler Mastery Scale; RSE = 
Rosenberg Self-Esteem Scale; IPANAS = International Positive and Negative Affect Schedule - Short Form; HADS = Hospital 
Anxiety and Depression Scale 
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Optimism on Negative Adjustment through each of the mediators. The results for 

the mediation analyses, including standardized and unstandardized estimates, 

bootstrapped standard errors, and 95% bias-corrected confidence intervals are found in 

Table 20. For the Negative Adjustment outcome, only Mastery and Self-Esteem were 

statistically significant mediators. Further, full mediation appears to be demonstrated as 

the previously statistically significant direct relationship between Optimism and 

Negative Adjustment (β = -.77) became statistically non-significant (β = .14) when 

mediators were added to the model. As with the Positive Adjustment outcome model, 

there was a change in the direction and strength of the direct relationship between 

Optimism and Negative Adjustment that is indicative of inconsistent mediation. 

3.4.5. Hypothesis 4 

Hypothesis 4 proposed that the Stress and Coping model would be more 

successful in predicting both the Positive and Negative Adjustment outcomes than the 

model of the Theory of Cognitive Adaptation. As a result of insufficient model fit, the 

structural model for Positive Adjustment outcomes using a test of the Stress and Coping 

model was unable to be evaluated. It was determined that, for Positive Adjustment 

outcomes, the Theory of Cognitive Adaptation provided a better fit to the data. Over 

80% (81.9%) of the variance in Positive Adjustment was accounted for by the cognitive 

predictors in the cognitive adaptation model (i.e., Optimism, Mastery, Self-Esteem, and 

Benefit Finding). 

For Negative Adjustment outcomes, both the Stress and Coping model and the 

Cognitive Adaptation model could be tested at the structural level. The Stress and  
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Table 20 

Multiple Mediation Estimates Using a Bootstrapping Procedure and Bias-Corrected Confidence Intervals for Negative Adjustment 

Outcomes for the Theory of Cognitive Adaptation Model 

Paths β 

(standardized path 

coefficient) 

Β 

(unstandardized 

path coefficient) 

SE
a 95% CI for effecta 

Direct Effects:      

Optimism → Mastery .83 1.06 .10 .88 to 1.26*** 

Optimism → Benefit Finding .50 .15 .02 .11 to .19*** 

Optimism → Self-Esteem .82 1.30 .11 1.10 to 1.53*** 

Optimism → Negative Adjustment .14 .23 .23 -.14 to .77 

Mastery → Negative Adjustment -.55 -.75 .17 -1.13 to -.45*** 

Benefit Finding → Negative Adjustment .03 .15 .37 -.72 to .75 
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Self-Esteem → Negative Adjustment -.67 -.73 .09 -.93 to -.56*** 

Indirect Effects:     

Optimism → Masteryb → Negative Adjustment .83 X -.55= -.46 -.79 .20 -1.27 to -.49*** 

Optimism → Benefit Findingb→Negative Adjustment .50 X .03 = .02 .02 .05 -.10 to .11 

Optimism → Self-Esteemb → Negative Adjustment .82 X -.67= -.55 -.94 .15 -1.33 to -.71*** 

Total Indirect Effects -.99 -1.71 .28 -2.40 to -1.30*** 

Total Effect -.85 -1.48 .13 -1.76 to -1.26*** 

Note. SE = Standard Error; CI = Confidence Interval. Bootstrap samples = 2000. 
a These values are based on the unstandardized path coefficients. 
b The unstandardized values and bootstrap estimates were obtained using the Phantom Model approach (Macho & Ledermann, 2011) 
*** This value is statistically significant (p < .001) because the 95% confidence interval excludes zero. 
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Coping model explained 98% of the variance in Negative Adjustment through the coping 

and appraisals variables. However, high multicollinearity between variables resulted in a 

standardized path estimate above 1.00, and other path estimates may also have been 

affected. The Cognitive Adaptation model also demonstrated high multicollinearity 

amongst latent variables. For this model, 97% of the variance in Negative Adjustment 

was accounted for by the latent predictor variables in the Cognitive Adaptation model. 

Examination of the predictive fit indices revealed that there was a more parsimonious fit 

for the Cognitive Adaptation model than the Stress and Coping model.  

3.4.6. Hypotheses 5 and 6 

The hypotheses in stage three of the current study (i.e., Hypotheses 5 and 6) were 

also examined. Dispositional Optimism was added to the stress and coping model at the 

same level as the cognitive appraisals (Hypothesis 5), followed by the addition of the 

cognitive adaptation variables (i.e., Self-Esteem, Mastery, and Benefit Finding; 

Hypothesis 6). Hypothesis 5 predicted that the latent variable of dispositional Optimism 

would function in the same way as the Secondary Appraisals variable and in contrast 

with the Primary Appraisals variable. Specifically, dispositional Optimism (measured by 

the LOT-R) was hypothesized to be positively associated with the use of problem-

focused coping strategies and social- and emotion-focused coping strategies and, 

subsequently, Positive Adjustment (SWLS, I-PANAS-SF positive affect, WHOQOL-

BREF physical and environmental scales), and negatively associated with the use of 

avoidant coping strategies and Negative Adjustment outcomes (HADS depression, 

HADS anxiety, I-PANAS-SF negative affect). Hypothesis 6 predicted that the latent 
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cognitive variables (Mastery measured by the PSMS; Self-Esteem measured by the RSE; 

and meaning measured by the BFS) would improve the prediction of Positive 

Adjustment outcomes (i.e., positive affect, life satisfaction and QOL), and demonstrate 

negative associations with Negative Adjustment outcomes (i.e., negative affect and 

anxiety and depression symptoms), as mediated through the coping strategies. 

3.4.6.1. Measurement Models for Hypotheses 5 and 6 

3.4.6.1.1. Testing the Hypothesis 5 Measurement Model for Positive 

Adjustment 

Prior to testing the measurement model for Hypothesis 5 with a Positive 

Adjustment outcome, the data were first examined for multivariate outliers and 

normality. Mahalanobis’ d-squared distance revealed four multivariate outliers and the 

cases were removed from the database. Multivariate normality was evaluated by 

examining Mardia’s coefficient (28.99), which was greater than the critical ratio (z = 

9.64) indicating multivariate non-normality. Bootstrap resampling and the Bollen-Stine 

bootstrap χ2 were used to compare parameter estimates of the bootstrap samples with 

estimates from the maximum-likelihood procedure (Byrne, 2010; Nevitt & Hancock, 

2001). 

The Hypothesis 5 measurement model for Positive Adjustment outcomes had 231 

data points, with 63 parameters to be estimated, leaving 168 degrees of freedom and an 

over-identified model. The Bollen-Stine χ2 was statistically significant (p = .004) and the 

fit indices revealed that the model demonstrated a sub-optimal fit to the data: χ2 (168) = 

621.00, p < .001; CFI = .879; GFI = .881; RMSEA = .080 [90% CI: .073, .086]; SRMR 
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= .067. The estimates were all statistically significant indicators of their respective latent 

variables, both before and after accounting for the bootstrap re-sampling values (see 

Table 21 and Figure 22). The differences between the bootstrap and maximum- 

likelihood parameter estimates were predominantly small, aside from the bootstrap-

adjusted standard error for one parcel from the Cognitive Restructuring and Problem-

Solving Coping latent variable.  

Correlations among the latent variables are provided in Table 22. All of the 

predictor variables correlated in a statistically significant manner with the Positive 

Adjustment outcome variable. As seen in Hypothesis 1, the strongest correlations were 

found between Positive Adjustment and both Primary Appraisals and Escape-Avoidance 

coping. Optimism also demonstrated a strong correlation with adjustment, as was seen in 

Hypothesis 2. Also similar to Hypothesis 1, Cognitive Restructuring and Problem-

Solving coping was not statistically significantly correlated with Primary Appraisals and 

demonstrated only a weak correlation with Escape-Avoidance coping. Review of the 

modification indices revealed no changes that made substantive sense (e.g., association 

between I-PANAS-SF positive affect and the Cognitive Restructuring and Problem-

Solving coping latent variable; association between CAHS Threat and the Positive 

Adjustment latent variable) and the model was considered insufficient to test at the 

structural level. 

3.4.6.1.2. Testing the Hypothesis 5 Measurement Model for Negative Adjustment 

Testing the measurement model for Hypothesis 5 with a Negative Adjustment 

outcome started with evaluating the presence of multivariate outliers and multivariate 
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Table 21 

Unstandardized and Standardized Regression Weights for the Measurement Model for Positive Adjustment Outcomes Using the Stress 

and Coping Model and Dispositional Optimism 

 

Latent and Measured 

Variables 

Unstandardized SE CR Standardized Bootstrap 

SE 

Bootstrap 

p Value 

Primary Appraisals       

CMSS Stress 1.00 --- --- .70a --- --- 

CAHS Harm/Loss 4.10 .28 14.74 .81*** .30 .001 

CAHS Threat 2.06 .16 12.87 .69*** .15 .001 

Secondary Appraisals       

CAHS Challenge 1.00 --- --- .85a --- --- 

Control .41 .04 9.39 .62*** .05 .001 

Optimism       

LOT-R P3 1.00 --- --- .62a --- --- 
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LOT-R P2 1.56 .12 12.84 .85*** .14 .001 

LOT-R P1 1.63 .13 12.74 .83*** .16 .001 

Emotional and Social Coping       

FAC3_F1P3 1.00 --- --- .73a --- --- 

FAC3_F1P2 1.00 .08 12.87 .70*** .10 .001 

FAC3_F1P1 1.36 .10 13.99 .84*** .10 .002 

Cognitive Restructuring and 

Problem-Solving Coping 

      

FAC3_F2P3 1.00 --- --- .70a --- --- 

FAC3_F2P2 1.14 .15 7.87 .45*** .14 .001 

FAC3_F2P1 1.68 .15 11.52 .77*** .24 .001 

Escape-Avoidance Coping       

FAC3_F3P1 1.00 --- --- .71a --- --- 
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FAC3_F3P2 1.53 .11 14.55 .86*** .15 .001 

FAC3_F3P3 .81 .09 8.90 .47*** .10 .001 

Positive Adjustment       

SWLS 1.00 --- --- .77a --- --- 

I-PANAS-SF PA .34 .03 11.64 .60*** .03 .001 

WHOQOL Physical 2.31 .16 14.28 .73*** .18 .001 

WHOQOL Environment 1.86 .14 13.46 .69*** .13 .001 

Note. ***p < .001. aThese values were fixed at one and not tested. CR = the z-score that results when the unstandardized estimate is 
divided by the estimate of its standard error; SE = Standard Error; CAHS = Cognitive Appraisal of Health Scale; CMSS = Coping 
with Multiple Sclerosis Scale; LOT-R P1 = Life Orientation Test, parcel 1; FAC3_F1P3 (and similar) = parcels for the first factor, 
third parcel; I-PANAS-SF PA = International Positive and Negative Affect Schedule - Short Form, positive affect scale; SWLS = 
Satisfaction with Life Scale; WHOQOL = World Health Organization Quality of Life - BREF 
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Figure 22. Standardized regression estimates for the measurement model for hypothesis 5: Positive Adjustment outcomes.  
LOT-R = Life Orientation Test - Revised; CAHS = Cognitive Appraisal of Health Scale; IPANAS = International Positive and 
Negative Affect Schedule - Short Form; WHOQOL = World Health Organization Quality of Life - BREF; SWLS = Satisfaction with 
Life Scale.  
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Table 22 

Correlations Among Latent Variables for the Stress and Coping Model, with the 

Addition of Optimism, for the Positive Adjustment Outcomes Measurement Model 

 

Latent Variable 1 2 3 4 5 6 

1. Primary Appraisals ---      

2. Secondary Appraisals -.55*** ---     

3. Optimism -.51*** .40*** ---    

4. Cognitive Restructuring 

and Problem-Solving 

Coping 

-.04 .48*** .52*** ---   

5. Emotional and Social 

Coping 

-.19** .35*** .40*** .55*** ---  

6. Escape-Avoidance 

Coping 

.82*** -.45*** -.55*** -.19* -.25*** --- 

7. Positive Adjustment -.76*** .47*** .63*** .28*** .43*** -.70*** 

Note. *p < .05, **p < .01, ***p < .001 using bootstrap corrected p-values. 
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normality. No substantial multivariate outliers were detected using Mahalanobis’ d-

squared distance. Mardia’s coefficient (32.36) was greater than the critical ratio (z = 

11.32) indicating multivariate non-normality and bootstrap resampling and the Bollen-

Stine bootstrap χ2 were used to compare parameter estimates of the bootstrap samples 

with estimates from the maximum-likelihood procedure (Byrne, 2010; Nevitt & 

Hancock, 2001). 

The Hypothesis 5 measurement model for Negative Adjustment outcomes had 

210 data points, with 62 parameters to be estimated, leaving 148 degrees of freedom and 

an over-identified model. However, the covariance matrix was found to be not positive 

definite, which indicates that the solution was inadmissible. When the correlation 

between HADS Anxiety and I-PANAS-SF Negative Affect was removed, the non-

positive definite covariance matrix was rectified. This revision resulted in 149 degrees of 

freedom. The fit indices were as follows: χ2 (149) = 563.32, p < .001; Bollen-Stine p = 

.004; CFI = .890; GFI = .883; RMSEA = .080 [90% CI: .073, .088]; SRMR = .062, 

indicating an insufficient fit to the data.  

The estimates were all statistically significant indicators of their respective latent 

variables, both before and after accounting for the bootstrap re-sampling values (see 

Table 23 and Figure 23). Differences between the original and bootstrap estimates were 

small, aside from the standard error for the same parcel for the Cognitive Restructuring 

and Problem-Solving Coping latent variable as was found in other models. Review of the 

modification indices revealed high error covariances between the CAHS Harm/Loss and 

HADS Depression measured variables, the HADS Anxiety and I-PANAS-SF Negative  
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Table 23 

Unstandardized and Standardized Regression Weights for the Measurement Model for Negative Adjustment Outcomes Using the 

Stress and Coping Model and Dispositional Optimism 

 

Latent and Measured 

Variables 

Unstandardized SE CR Standardized Bootstrap 

SE 

Bootstrap 

p Value 

Primary Appraisals       

CMSS Stress 1.00 --- --- .71a --- --- 

CAHS Harm/Loss 3.99 .28 14.46 .80*** .28 .001 

CAHS Threat 2.20 .16 13.70 .74*** .15 .001 

Secondary Appraisals       

CAHS Challenge 1.00 --- --- .83a --- --- 

Control .42 .05 9.04 .63*** .06 .001 

Optimism       

LOT-R P3 1.00 --- --- .62a --- --- 
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LOT-R P2 1.55 .12 12.98 .85*** .15 .001 

LOT-R P1 1.65 .13 12.88 .83*** .17 .001 

Emotional and Social Coping       

FAC3_F1P3 1.00 --- --- .72a --- --- 

FAC3_F1P2 1.04 .08 12.86 .71*** .11 .001 

FAC3_F1P1 1.38 .10 13.67 .83*** .11 .001 

Cognitive Restructuring and 

Problem-Solving Coping 

      

FAC3_F2P3 1.00 --- --- .70a --- --- 

FAC3_F2P2 1.16 .15 7.97 .46*** .14 .001 

FAC3_F2P1 1.58 .14 11.06 .73*** .25 .001 

Escape-Avoidance Coping       

FAC3_F3P1 1.00 --- --- .71a --- --- 
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FAC3_F3P2 1.49 .10 15.10 .83*** .13 .001 

FAC3_F3P3 .83 .09 9.26 .49*** .10 .001 

Negative Adjustment       

HADS Depression 1.00 --- --- .73a --- --- 

HADS Anxiety 1.28 .08 15.82 .81*** .12 .001 

I-PANAS-SF NA 1.14 .07 15.51 .79*** .11 .001 

Note. ***p < .001. aThese values were fixed at one and not tested. CR = the z-score that results when the unstandardized estimate is 
divided by the estimate of its standard error; SE = Standard Error; CAHS = Cognitive Appraisal of Health Scale; CMSS = Coping 
with Multiple Sclerosis Scale; LOT-R P1 = Life Orientation Test, parcel 1; FAC3_F1P3 (and similar) = parcels for the first factor, 
third parcel; I-PANAS-SF NA = International Positive and Negative Affect Schedule - Short Form, negative affect scale; HADS = 
Hospital Anxiety and Depression Scale 
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Figure 23. Standardized regression estimates for the measurement model for hypothesis 5: Negative Adjustment outcomes.  
LOT-R = Life Orientation Test - Revised; CAHS = Cognitive Appraisal of Health Scale; HADS = Hospital Anxiety and Depression 
Scale; IPANAS-SF = International Positive and Negative Affect Schedule - Short Form. 
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Affect measured variables. The modification indices also indicated that HADS 

Depression had a high error covariance with the Negative Adjustment latent variable and 

with the I-PANAS-SF Negative Affect measured variable. As changing the model to 

reflect the recommendations suggested by the high modification indices did not make 

substantive sense or would result in a non-positive definite model, the model was 

considered unable to be tested at the structural level. 

3.4.6.1.3. Testing the Hypothesis 6 Measurement Model for Positive Adjustment 

The measurement model for Hypothesis 6 for Positive Adjustment was tested 

next. Seven multivariate outliers were identified by Mahalanobis’ d-squared distance and 

the cases were removed, leaving a sample size of n = 424. Mardia’s coefficient (51.98) 

was above the critical ratio (z = 12.62) indicating multivariate non-normality and 

requiring the use of bootstrap resampling to compare the parameter estimates from the 

maximum-likelihood procedure with estimates from bootstrap samples (Nevitt & 

Hancock, 2001). 

The measurement model had 435 data points (i.e., the variances and covariances 

of the 29 observed variables), with 103 parameters to be estimated, leaving 332 degrees 

of freedom and an over-identified model. The Bollen-Stine χ2 was statistically significant 

(p = .004) and the fit indices revealed an inconsistent fit of the model to the data: χ2 (332) 

= 1098.69, p < .001; CFI = .876; GFI = .843; RMSEA = .074 [90% CI .069, .079]; 

SRMR = .063.  

All of the measured variables were statistically significant (p < .001) indicators of 

their respective latent variables and remained statistically significant when compared 
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with the bootstrap estimates. Differences between parameters were small, aside from the 

standard errors for the Benefit Finding Scale - Personal Growth subscale and one of the 

parcels for the Cognitive Restructuring and Problem-Solving Coping scale. Each of the 

predictor variables had a statistically significant correlation with the outcome variable of 

Positive Adjustment. The strongest correlation between the predictor variables and 

outcome was observed between Positive Adjustment and Self-Esteem, followed by 

associations between Positive Adjustment and each of Mastery, Primary Appraisals, 

Escape-Avoidance Coping, and Optimism. All of the other correlations amongst the 

latent variables were statistically significant, aside from the association between the 

Primary Appraisals latent variable and the Cognitive Restructuring and Problem-Solving 

Coping latent variable. See Table 24 for correlations amongst latent variables, and Table 

25 and Figure 24 for the parameter estimates. 

Review of the modification indices revealed elevated error covariances amongst 

several of the measured variables. The highest modification index was for a parcel from 

the Emotional and Social Coping latent variable and the Benefit Finding Family-Related 

Growth scale, and this was followed by elevated modification indices for a parcel from 

the Mastery latent variable and the Secondary Appraisals latent variable. Various smaller 

modification indices were also suggested. As none of the suggested modifications were 

meaningful, the model was retained unchanged. It was decided that the model was 

insufficient to be tested at the structural level. 

3.4.6.1.4. Testing the Hypothesis 6 Measurement Model for Negative Adjustment 

The measurement model for Hypothesis 6 with Negative Adjustment outcomes 
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Table 24 

Correlations Amongst Latent Variables for the Combined Measurement Model for the Stress and Coping Model and Model of the 

Theory of Cognitive Adaptation for Positive Adjustment Outcomes 

 

Latent Variable 1 2 3 4 5 6 7 8 9 

1. Primary Appraisals ---         

2. Secondary Appraisals -.56*** ---        

3. Optimism -.51** .40** ---       

4. Self-Esteem -.64** .46*** .73** ---      

5. Mastery -.71** .72*** .71** .78*** ---     

6. Benefit Finding -.20** .42*** .43*** .42*** .44*** ---    

7. Cognitive Restructuring & 

Problem-Solving Coping 

-.03 .48*** .50** .43** .44** .60*** ---   

8. Emotional and Social Coping -.19** .35** .40** .43** .45*** .44** .55*** ---  

9. Escape-Avoidance Coping .81*** -.45*** -.55** -.75** -.76*** -.24** -.18* -.25** --- 

10. Positive Adjustment -.77** .49*** .65*** .83*** .81*** .48*** .29*** .43*** -.70** 

Note. *p < .05, **p < .01, ***p < .001 using bootstrap corrected p-values.
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Table 25 

Unstandardized and Standardized Regression Weights for the Measurement Model for Positive Adjustment Outcomes Using the 

Combined Stress and Coping Model and Model of the Theory of Cognitive Adaptation 

 

Latent and Measured 

Variables 

Unstandardized SE CR Standardized Bootstrap 

SE 

Bootstrap 

p Value 

Primary Appraisals       

CMSS Stress 1.00 --- --- .70a --- --- 

CAHS Harm/Loss 4.08 .28 14.69 .81*** .31 .001 

CAHS Threat 2.02 .16 12.76 .69*** .15 .001 

Secondary Appraisals       

CAHS Challenge 1.00 --- --- .87a --- --- 

Control .40 .04 10.61 .62*** .04 .001 

Optimism       

LOT-R P3 1.00 --- --- .64a --- --- 
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LOT-R P2 1.51 .11 13.47 .85*** .14 .001 

LOT-R P1 1.60 .12 13.37 .83*** .16 .001 

Mastery       

PSMS P1 1.00 --- --- .79a --- --- 

PSMS P2 .71 .05 15.67 .74*** .05 .001 

PSMS P3 .51 .04 12.45 .61*** .04 .001 

Self-Esteem       

RSE P1 1.00 --- --- .92a --- --- 

RSE P2 .56 .02 24.39 .84*** .02 .001 

RSE P3 .60 .03 23.12 .82*** .03 .001 

Benefit Finding       

BFS Family-Related 

Growth 

1.00 --- --- .49a --- --- 
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BFS Personal Growth 1.26 .19 6.79 .84 .47 .001 

Emotional and Social Coping       

FAC3_F1P3 1.00 --- --- .72a --- --- 

FAC3_F1P2 1.04 .08 13.01 .72*** .11 .001 

FAC3_F1P1 1.38 .10 13.97 .84*** .11 .001 

Cognitive Restructuring and 

Problem-Solving Coping 

      

FAC3_F2P3 1.00 --- --- .69a --- --- 

FAC3_F2P2 1.12 .14 7.78 .44*** .14 .001 

FAC3_F2P1 1.73 .14 12.29 .79*** .23 .001 

Escape-Avoidance Coping       

FAC3_F3P1 1.00 --- --- .71a --- --- 

FAC3_F3P2 1.55 .10 15.43 .87*** .13 .001 
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FAC3_F3P3 .78 .09 8.63 .45*** .09 .001 

Positive Adjustment       

SWLS 1.00 --- --- .76a --- --- 

I-PANAS-SF PA .37 .03 12.51 .63*** .03 .001 

WHOQOL Physical 2.28 .16 14.17 .70*** .17 .001 

WHOQOL Environment 1.87 .14 13.60 .68*** .13 .001 

Note. ***p < .001. aThese values were fixed at one and not tested. CR = the z-score that results when the unstandardized estimate is 
divided by the estimate of its standard error; SE = Standard Error; CAHS = Cognitive Appraisal of Health Scale; CMSS = Coping 
with Multiple Sclerosis Scale; LOT-R P1 = Life Orientation Test, parcel 1; FAC3_F1P3 (and similar) = parcels for the first factor, 
third parcel; I-PANAS-SF PA = International Positive and Negative Affect Schedule - Short Form, positive affect scale; SWLS = 
Satisfaction with Life Scale; WHOQOL = World Health Organization Quality of Life - BREF 
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Figure 24. Standardized regression estimates for the measurement model for Hypothesis 6: Positive Adjustment outcomes.  
CAHS = Cognitive Appraisal of Health Scale; LOT-R = Life Orientation Test - Revised; PSMS = Pearlin-Schooler Mastery Scale; 
RSE = Rosenberg Self-Esteem Scale; IPANAS = International Positive and Negative Affect Schedule - Short Form; WHOQOL = 
World Health Organization Quality of Life - BREF; SWLS = Satisfaction with Life Scale. 
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was tested. Five multivariate outliers were removed from the database based upon 

Mahalanobis’ d-squared distance, resulting in a sample size of n = 426. Multivariate 

normality was assessed with Mardia’s coefficient (45.71), which was above the critical 

ratio (z = 11.51) and indicated non-normality. As in previous analyses, bootstrapping 

was used to compare estimates from the maximum-likelihood procedure with estimates 

from the bootstrap samples (Nevitt & Hancock, 2001). 

In the current model there were 28 observed variables, resulting in 406 variances 

and covariances with 102 parameters to be estimated, leaving an over-identified model 

with 304 degrees of freedom. However, the model provided an inadmissible solution 

when a non-positive definite covariance matrix resulted. Similar to Hypothesis 5, the 

correlation between I-PANAS-SF Negative Affect and HADS Anxiety (r = .50) on the 

Negative Adjustment latent variable was removed. With this modification, the fit indices 

were as follows: χ2 (305) = 1057.34, p < .001; Bollen-Stine p = .004; CFI = .879; GFI = 

.839; RMSEA = .076 [90% CI .071, .081]; SRMR = .061; AIC = 1259.34; BIC = 

1668.83; ECVI = 2.96. As only two of the fit indices were within the recommended rules 

of thumb, the model was considered to not provide a good fit to the data. 

Review of the modification indices revealed that the highest error covariance was 

between the HADS Anxiety and I-PANAS-SF Negative Affect variables. As previously 

identified, adding in a correlation between these errors resulted in an inadmissible 

solution so this modification was not made. The next highest modification index 

suggested a high error covariance between the CAHS Harm/Loss and the HADS 

Depression scales. It was inconsistent with the proposed model to correlate the errors 
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between measured variables for a predictor and an outcome variable. Another 

modification index value revealed error covariances between a parcel from the 

Emotional and Social Coping latent variable and the Family-Related Growth subscale 

from the Benefit Finding latent variable. It is understandable that social support and 

family-related variables may share variance; however, correlating the errors of these 

variables would not be consistent with the research. The next modification index 

indicated elevated error covariances between the I-PANAS-SF Negative Affect and 

HADS Depression scales. Previous research supports negative affect as an underlying 

construct of anxiety and depression (T. A. Brown et al., 1998; Watson, 2005), and it was 

decided to correlate the errors for the two variables. These correlated at r = -.57 (p < 

.001), which was an unexpected negative relationship and may be indicative of overall 

model mis-fit. 

The fit indices for the modified model were: χ2 (304) = 1009.68, p < .001; Bollen-

Stine p = .004; CFI = .887; GFI = .848; RMSEA = .074 [90% CI .069, .079]; SRMR = 

.061; AIC = 1213.68; BIC = 1627.23; ECVI = 2.86. There was improvement in the 

model fit, but insufficient change for all fit indices to be considered within the 

recommended rules of thumb. None of the other modification indices warranted further 

model changes.  

The estimates were all statistically significant indicators of their respective latent 

variables. When compared with the bootstrap values (see Table 26 and Figure 25), 

differences between the original and bootstrap estimates were small, except for the 

bootstrap standard errors for the BFS Personal Growth subscale and the Cognitive  
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Table 26. 

Unstandardized and Standardized Regression Weights for the Measurement Model for Negative Adjustment Outcomes Using the 

Combined Stress and Coping Model and Model of the Theory of Cognitive Adaptation 

 

Latent and Measured 

Variables 

Unstandardized SE CR Standardized Bootstrap 

SE 

Bootstrap  

p Value 

Primary Appraisals       

CMSS Stress 1.00 --- --- .70a --- --- 

CAHS Harm/Loss 4.02 .28 14.27 .80*** .29 .001 

CAHS Threat 2.11 .16 13.07 .72*** .15 .001 

Secondary Appraisals       

CAHS Challenge 1.00 --- --- .88a --- --- 

Control .39 .04 10.39 .61*** .04 .001 

Optimism       

LOT-R P3 1.00 --- --- .63a --- --- 

LOT-R P2 1.52 .11 13.37 .85*** .14 .001 
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LOT-R P1 1.59 .12 13.16 .82*** .16 .001 

Mastery       

PSMS P1 1.00 --- --- .79a --- --- 

PSMS P2 .71 .05 15.61 .74*** .05 .001 

PSMS P3 .50 .04 12.40 .60*** .04 .001 

Self-Esteem       

RSE P1 1.00 --- --- .94a --- --- 

RSE P2 .54 .02 23.83 .82*** .03 .001 

RSE P3 .58 .03 22.77 .80*** .03 .001 

Benefit Finding       

BFS Family-Related 

Growth 

1.00 --- --- .43a --- --- 

BFS Personal Growth 1.57 .29 5.45 .93 .81 .001 

Emotional and Social Coping       

FAC3_F1P3 1.00 --- --- .72a --- --- 
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FAC3_F1P2 1.05 .08 13.06 .72*** .12 .001 

FAC3_F1P1 1.38 .10 13.94 .83*** .11 .002 

Cognitive Restructuring and 

Problem-Solving Coping 

      

FAC3_F2P3 1.00 --- --- .69a --- --- 

FAC3_F2P2 1.11 .14 7.73 .43*** .14 .001 

FAC3_F2P1 1.74 .14 12.36 .79*** .23 .001 

Escape-Avoidance Coping       

FAC3_F3P1 1.00 --- --- .72a --- --- 

FAC3_F3P2 1.50 .09 16.05 .85*** .12 .001 

FAC3_F3P3 .79 .09 9.03 .47*** .09 .001 

Negative Adjustment       

HADS Depression 1.00 --- --- .82a --- --- 

HADS Anxiety 1.10 .06 17.17 .78*** .08 .001 

I-PANAS-SF NA 1.06 .07 15.29 .82*** .07 .001 



Adjustment and MS 221 

 

Note. ***p < .001. aThese values were fixed at one and not tested. CR = the z-score that results when the unstandardized estimate is 
divided by the estimate of its standard error; SE = Standard Error; CAHS = Cognitive Appraisal of Health Scale; CMSS = Coping 
with Multiple Sclerosis Scale; LOT-R P1 = Life Orientation Test, parcel 1; FAC3_F1P3 (and similar) = parcels for the first factor, 
third parcel; I-PANAS-SF NA = International Positive and Negative Affect Schedule - Short Form, negative affect scale; HADS = 
Hospital Anxiety and Depression Scale 
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Figure 25. Standardized regression estimates for the measurement model for Hypothesis 6: Negative Adjustment outcomes.  
CAHS = Cognitive Appraisal of Health Scale; LOT-R = Life Orientation Test - Revised; PSMS = Pearlin-Schooler Mastery Scale; 
RSE = Rosenberg Self-Esteem Scale; IPANAS = International Positive and Negative Affect Schedule - Short Form; HADS = Hospital 
Anxiety and Depression Scale.
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Restructuring and Problem-Solving Coping variable (parcel 1, factor 2). Review of the 

correlations amongst latent variables (see Table 27) revealed statistically significant 

correlations between Negative Adjustment and each of the predictors. Both Primary 

Appraisals and Escape-Avoidance Coping had positive correlations with Negative 

Adjustment, while the other predictors evidenced negative correlations. There was a non-

statistically significant relationship between Cognitive Restructuring and Problem-

Solving Coping and Primary Appraisals. As the model was an insufficient fit to the data, 

it was not tested at the structural level. 

4. DISCUSSION 

A review of precedent research revealed gaps in the state of the literature on 

emotional adjustment to MS. Previous research has been hindered by a paucity of 

attempts to study both positive and negative adjustment outcomes, there has been limited 

application of theoretical models to the study of adjustment, and there has been a lack of 

comparison and appropriate integration of theoretical models. The purpose of the current 

study was to examine, compare, and integrate two common models of emotional 

adjustment to MS, using both positive and negative dimensions of emotional adjustment. 

The two particular models of adjustment studied were Lazarus and Folkman’s (1984) 

stress and coping model, and Taylor’s (1983) theory of cognitive adaptation. 

Positive and negative conceptualizations of emotional adjustment are discussed 

first, followed by the results of the stress and coping model, the cognitive adaptation  
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Table 27. 

Correlations Amongst Latent Variables for the Combined Measurement Model for the Stress and Coping Model and Model of the 

Theory of Cognitive Adaptation for Negative Adjustment Outcomes 

 

Latent Variable 1 2 3 4 5 6 7 8 9 

1. Primary Appraisals ---         

2. Secondary Appraisals -.55*** ---        

3. Optimism -.51** .40*** ---       

4. Self-Esteem -.63*** .44*** .73*** ---      

5. Mastery -.70*** .70*** .71** .78*** ---     

6. Benefit Finding -.18** .38*** .39** .38** .41*** ---    

7. Cognitive Restructuring & 

Problem-Solving Coping 

-.03 .47** .51*** .43*** .44** .57*** ---   

8. Emotional and Social Coping -.18** .34** .40** .42*** .45** .38** .55*** ---  

9. Escape-Avoidance Coping .82*** -.45*** -.56*** -.76** -.76*** -.22*** -.19* -.25*** --- 

10. Negative Adjustment .72*** -.40*** -.68*** -.82*** -.77*** -.29*** -.29** -.35*** .83*** 

Note. *p < .05, **p < .01, ***p < .001 using bootstrap corrected p-values. 
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model, the inclusion of the stable characteristic of optimism in the stress and coping 

model, and finally the attempted integration of the two theoretical models. The 

discussion then proceeds with theoretical and clinical treatment implications, the 

limitations of the present study, and suggestions for future research directions. 

4.1. Emotional Adjustment: Positive and Negative Conceptualizations 

Studies of emotional adjustment to MS have focused predominantly on elevated 

depression, less frequently on anxiety, and even less frequently on negative affect. In the 

current study, negative adjustment was conceptualized as being comprised by each of 

depressive and anxiety symptoms and negative affect. The study of positive adjustment 

outcomes alongside negative adjustment outcomes has been infrequent until more 

recently. In order to also examine positive adjustment outcomes, positive affect, 

dimensions of HRQOL, and satisfaction with life were studied. 

4.1.1. Sample Characteristics and Comparisons: Adjustment Outcomes 

From a descriptive perspective, participants in the current study were 

predominantly similar to participants in other MS studies, but demonstrated lower levels 

of adjustment than individuals without MS. Participants with MS in the current sample 

had lower levels of positive affect than a small non-medical Canadian sample 

(Thompson, 2007) and an MS sample of people who completed a mailed survey, if the I-

PANAS-SF was directly comparable to the PANAS (Fournier et al., 1999). Current 

study participants also had lower HRQOL on each of the WHOQOL-BREF domains 

when compared to non-medical Australian population norms (see Hawthorne et al., 

2006), but had better physical domain scores and similar psychological and 
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environmental domain scores to another sample of people with MS (see Phillips et al., 

2009). Participant satisfaction with life in the current study was also similar to other MS 

samples (e.g., Chalk, 2007). Pavot and Diener (2008) reported that people with health 

concerns typically report lower life satisfaction, but noted that there is variation amongst 

different health conditions. The mean SWLS score in the current study would classify 

participants as between slightly dissatisfied (score range 15 to 19) and neutral (score of 

20) according to the descriptive categories for scale scores (Pavot & Diener, 2008).  

With regard to negative adjustment outcomes, participants in the current sample 

had comparable levels of negative affect to a non-medical Canadian sample (Thompson, 

2007). Current study participants would also be considered to have similar levels of 

negative affect when compared to a convenience sample of individuals with MS in the 

Netherlands (Fournier et al., 1999), if the I-PANAS-SF and PANAS were directly 

comparable. Over one-third of study participants (37.5%) scored above the 

recommended cut-off for probable cases of depression and almost two-thirds of 

participants (59.6%) scored above the recommended cut-off for probable cases of 

anxiety. Mean depression scores in the current study were comparable to a Canadian 

internet-based MS sample (Kehler & Hadjistavropoulos, 2009), but were higher than a 

Canadian hospital MS clinic sample (Honarmand & Feinstein, 2009). Mean anxiety 

scores in the current sample were greater than the previous internet-based Canadian MS 

study (Kehler & Hadjistavropoulos, 2009) and the Canadian hospital MS clinic sample 

(Honarmand & Feinstein, 2009). Despite the high levels of anxiety and depressive 

symptoms found, only 16.9% of participants in the current study reported that emotional 
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problems were one of the main MS-related problems experienced in the past month. A 

substantial number of participants (78.9%) reported physical problems as the main MS-

related problem experienced. This appears to be in contrast with previous research that 

indicated greater concern with the emotional and mental health-related than physical 

aspects of having MS (Rothwell et al., 1997; White et al., 2008). The elevation in 

psychopathology symptoms, particularly anxiety, in the current sample is partially 

considered in the context of the period of time in which data was being collected. 

At the time of data collection, research on CCSVI theory (Zamboni et al., 2009), 

and information on its associated “liberation treatment” of angioplasty, was surfacing 

frequently in the news media and gathering support in internet-based MS communities 

ahead of replicated research evidence (Fragoso, 2011). It is possible that this line of 

research primed people to think about their physical health status and whether pursuing 

the liberation treatment would be beneficial. There was no research available at the 

writing of this paper to indicate whether the news of an alternative cause and treatment 

for MS may have contributed to a rise in anxiety or otherwise influenced adjustment 

outcomes. Longitudinal research would be helpful in order to follow the pattern of 

anxiety and depressive symptoms in Canadians with MS. 

4.1.2. Sample Characteristics and Comparisons: Physical Status 

With regard to physical status, participants reported lower physical impact of MS 

than did participants in a United Kingdom community sample of people with MS (Riazi 

et al., 2002). In the current study, the physical impact of MS was associated with each of 

the emotional adjustment outcomes. Higher rating of the physical impact of MS was 
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correlated with higher levels of depression, anxiety, and negative affect, and lower levels 

of physical HRQOL, satisfaction with life, psychological HRQOL, environmental 

HRQOL, and social HRQOL. The relationship between the physical impact of the 

disease and adjustment is consistent with some studies in which disability and 

adjustment outcomes, particularly depressive symptoms, have found to be related (e.g., 

Beal et al., 2007; Chwastiak et al., 2002), but contrasted with other studies in which 

disability and adjustment outcomes have not been related (e.g., Chalk, 2007; Mohr, Hart, 

et al., 2005). One difference in the current study may be that disability was assessed 

mostly by ratings of perceived physical limitations and participation in life roles (e.g., 

limitations in social/leisure activities, depending on others to do things), as compared to 

being based solely on body structure and function (e.g., measures of aerobic endurance, 

coordination, dizziness, muscle performance, pain) or activity (e.g., measures of gait, 

grasp strength). This may not necessarily be the case though, as the MSIS-29 physical 

subscale has been found to correlate highly with a measure of physical HRQOL (e.g., r = 

-.79 with SF-36 physical HRQOL; Riazi et al., 2002) as well as with the Guy’s 

Neurological Disability Scale (GNDS; r = .79; Hoogervorst et al., 2004), a self-report 

measure of functional impairment. 

4.1.3. Sample Characteristics and Comparisons: Types of MS 

There were few differences among participants with different types or courses of 

MS. Participants with RRMS or benign MS reported a lower physical impact of MS than 

did participants with other types of MS, but did not demonstrate differences on all of the 

adjustment outcomes. Participants with different courses of MS did not differ on 
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measures of anxiety, negative affect, positive affect, or environmental HRQOL. There 

was a trend towards people with RRMS reporting better social relationship HRQOL than 

participants with SPMS. On the measure of depression symptoms, people with either 

RRMS or benign MS had lower scores than did participants with either SPMS or PRMS. 

Participants with RRMS also reported greater physical HRQOL on the WHOQOL-BREF 

than did participants with SPMS or PRMS. Participants with benign MS also reported 

greater physical HRQOL than participants with PPMS, SPMS, PRMS, or unknown MS 

type. For satisfaction with life, participants with RRMS reported greater life satisfaction 

than did participants with SPMS or PRMS. This finding of greater life satisfaction in 

people with RRMS over progressive MS has also been found in previous research 

(Chalk, 2007). 

Regarding the associations between outcome measures and course of MS, there is 

inconsistency in the literature. In some studies, depression has been associated with 

RRMS over PPMS (Beiske et al., 2008; Zabad et al., 2005). In other studies, anxiety, but 

not depression, was more prevalent in people with RRMS than progressive MS (Chalk, 

2007). The finding of no differences in depressive symptoms between individuals with 

different types of MS has also been reported elsewhere (Chwastiak et al., 2002; Koch, 

Mostert, Heerings, Uyttenboogaart, & De Keyser, 2009). Beal et al. (2007) found that, 

while progressive forms of MS were initially associated with elevated depressive 

symptoms, only functional limitations were predictive of greater depressive symptoms 

over the course of the 7-year study period. Beal et al. also noted that depressive 

symptoms may increase when there are increases in functional limitations. These 
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findings indicate that the association between lower depression and RRMS or benign MS 

in the current sample may be a function of lower levels of disability. Disease severity 

may also account for differences in participants’ physical HRQOL (Phillips et al., 2009). 

Including an indicator of physical status in future models of emotional adjustment may 

be warranted to evaluate the contribution of this variable to the prediction of exogenous, 

mediator, and outcome variables. 

4.1.4. Refining Study Variables for Model Inclusion 

In order to examine emotional adjustment outcomes in the stress and coping and 

cognitive adaptation models, latent predictor and outcome variables were refined through 

a process of EFAs and CFAs. It was not possible to include the psychological and social 

relationship domains of HRQOL (from the WHOQOL-BREF) as measured variables of 

positive adjustment outcomes due to poor model fit. Additional research on the 

WHOQOL-BREF is suggested to further refine the measure. The exclusion of these 

aspects of positive adjustment may have influenced the measurement of positive 

adjustment as a comprehensive construct given the importance of social functioning 

(Kirchner & Lara, 2011) and psychological aspects in emotional adjustment. 

The intention in the present study was to examine the positive and negative 

adjustment outcomes together in the same model in order to determine the relationships 

between the model variables and both positive and negative adjustment simultaneously. 

While it was anticipated that there would be a negative correlation between positive and 

negative adjustment outcomes, the correlation was unexpectedly high (r = -.91). The 

individual measured variables were not found to indicate multicollinearity, but in the 
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context of the creation of latent variables that take measurement error into consideration, 

the overlap between the latent variables was high and a decision was made to test the 

outcomes separately in the subsequent models.  

The extent of the correlation between positive and negative adjustment outcomes 

was unexpected when taken from the perspective that positive and negative adjustment 

are separate dimensions upon which individuals may vary (e.g., Watson et al., 1999). 

The variability along dimensions comes from the viewpoint of the existence of a 

hierarchy in which subjective well-being is at the highest level, followed by positive and 

negative affect and satisfaction with life, which are then comprised by lower-level 

variables (e.g., negative affect comprises anxiety, fear, shame; positive affect comprises 

excitement, interest). As described by Joseph and Wood (2010), an alternative 

perspective is that certain (possibly all) of the lower-order levels of well-being (e.g., 

anxiety, depression) range on a continuum from positive to negative functioning (i.e., 

relaxation - anxiety; happiness - depression).  

While some measures of adjustment do not include both ends of the continuum of 

positive to negative functioning, other measures do, either intentionally or inadvertently. 

For example, the HADS contains both negatively and positively worded items and lower 

scores may represent endorsements of positive states, such as cheerfulness and 

relaxation, in addition to the presence or absence of negative states (Joseph & Wood, 

2010). It is possible that other measures included in the current study may have also 

inadvertently tapped into the opposite end of the continuum, thereby increasing the 

associations between positive and negative adjustment outcomes. It is noted that the EFA 



Adjustment and MS 232 

 

in the current study did not identify method factors indicative of differential responding 

to positively and negatively worded items on the HADS. Future research on both 

positive and negative adjustment will require intentional review of the measurement 

instruments to determine the extent of overlap of adjustment dimensions. 

4.2. Stress and Coping Model 

One purpose of the present study was to test a stress and coping model for its 

ability to predict positive and negative emotional adjustment. The current study differs 

from previous research in that it was an application of the full model, as compared to 

incorporating only certain aspects while omitting others (e.g., appraisals). SEM was used 

instead of hierarchical multiple regression, as is most common.  

4.2.1. Categorization of Coping 

Although not examined as a hypothesis in the current study, before the stress and 

coping model could be tested, coping strategies needed to be categorized for inclusion in 

the model. The most common categorization of coping strategies in the MS literature is 

problem-focused and emotion-focused coping; however, review of the literature reveals 

problems with this in terms of conceptualization, confounding, and measurement 

(Folkman & Moskowitz, 2004; Skinner et al., 2003).  

The two coping instruments and the supplementary approach-based emotion-

focused items were subjected to a series of analyses. The best fit and categorization most 

consistent with previous research (e.g., Cook & Heppner, 1997) was to use a three-factor 

categorization consisting of: (a) problem-solving and cognitive restructuring coping,  

(b) emotional and social coping, and (c) escape and avoidance coping. This structure of 
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coping is far from ideal and demonstrates overlap amongst the different scales. As 

previously stated by Skinner et al. (2003), coping strategies require more revision at the 

measurement level to further delineate the core coping strategies, higher order families 

of coping, and to identify the links between coping and adaptation. 

4.2.2. Stress and Coping Model: Positive Adjustment Outcomes 

The first hypothesis was a test of the stress and coping model with respect to 

positive adjustment outcomes. The model was not supported in its application to study 

positive adjustment outcomes as a result of an insufficient fit at the measurement level to 

proceed with testing at the structural level. Although one option to improve the 

measurement model fit would have been to use a specification search process 

(MacCallum, 1986) to revise the model parameters based upon modification indices (in 

conjunction with theoretical guidance), multiple revisions to the model would fall under 

a post hoc exploratory model and a second sample would be needed to evaluate whether 

the revised model was specific to the current sample. As noted by Cribbie (2000), 

MacCallum, Roznowski, and Necowitz (1992) found that sequential specification 

searches can be unstable and may not generalize to an independent sample. Further 

revisions to the model were not made in the absence of a second sample.  

In the measurement model, positive adjustment correlated (p < .001) with each of 

the latent predictor variables. The strongest correlations were between positive 

adjustment and both primary appraisals (i.e., harm/loss, threat, stress; r = -.76) and 

escape-avoidance coping (r = -.71). Moderate to low strength associations were found 

between positive adjustment and secondary appraisals (r = .47), emotional and social 
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coping (r = .42), and cognitive restructuring and problem-solving coping (r = .27). Chalk 

(2007) examined correlations (p < .01) between individual subscales (i.e., not latent 

variables) and found moderate correlations between positive adjustment outcomes and 

challenge appraisals (r ranged from .37 to .56,), problem solving (r ranged from .33 to 

.50), and acceptance coping (r ranged from .41 to .51). There is a degree of consistency 

in the relationships between positive adjustment outcomes and appraisals and coping 

strategies between studies. 

4.2.3. Stress and Coping Model: Negative Adjustment Outcomes 

The stress and coping model was tested with regard to negative adjustment 

outcomes, but provided only a marginal fit to the data in the structural model, which 

leaves room for improvement in the evaluation of relationships between variables. Over 

98% of the variance in negative adjustment was accounted for by the variables in the 

stress and coping model, which is unusually high. Possible explanations for an atypical 

proportion of explained variance may include multicollinearity amongst predictor 

variables (e.g., primary appraisals and avoidance coping), lateral collinearity between 

certain predictors (i.e., avoidance coping) and the latent outcome variable, suppression 

effects between variables (e.g., coping strategies), sub-optimal discriminative validity 

between the outcome measures and the predictors, insufficient psychometric properties 

of the measures used to assess the predictor or outcome variables, reciprocal effects 

between certain variables (e.g., avoidance coping and the outcome variables), actual 

predictive relationships between the predictor variables and the latent outcome variable, 

or a combination thereof. 
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The strongest direct predictor of negative adjustment was the use of escape-

avoidance coping strategies (β = .93), as compared with cognitive restructuring and 

problem solving coping (β = -.08) and emotional and social coping (β = -.14). The 

strongest mediating effect was the effect of primary appraisals on negative adjustment 

through escape-avoidance coping (β = .65). Given the highly elevated correlations 

amongst the latent variables for negative adjustment, primary appraisals, and escape-

avoidance coping, it is not surprising that these were the strongest predictors in the 

model. For other mediators, cognitive restructuring and problem-solving coping was also 

a statistically significant mediator between primary appraisals and negative adjustment. 

When secondary appraisals were added to the mediation analysis between primary 

appraisals and negative adjustment, emotional and social coping and cognitive 

restructuring and problem-solving coping, but not escape-avoidance coping, were 

statistically significant mediators.  

It is noted that there were statistical anomalies in the structural model for 

negative adjustment outcomes. For instance, there was a correlation between secondary 

appraisals and cognitive restructuring and problem-solving coping (r = .46) in the 

measurement model that became an unusual standardized path coefficient (β = 1.14) in 

the structural model, which likely corresponds to multicollinearity amongst the latent 

variables in the model (Deegan, 1978). Primary appraisals also correlated negatively 

with both cognitive restructuring and problem-solving coping and emotional and social 

coping in the measurement model, but the paths in the structural model were positive. 

The elevated correlation between the latent variables for escape-avoidance coping and 
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primary appraisals may have affected the accuracy of the estimates in the model. 

Given the marginal fit of the model to the data and the statistical anomalies in the 

model, future research is needed to determine how to improve the model or whether 

alternative models would provide a better fit of the data in predicting negative 

adjustment outcomes. For example, a “non-recursive” longitudinal model may be more 

appropriate. This revised model may include a circular effect of negative adjustment 

outcomes on cognitive appraisals (Folkman, 1997). The use of meaning-based coping 

strategies to manage the negative adjustment outcomes may also influence cognitive 

appraisals, as modelled by Folkman (1997). As the current study provided only a cross-

sectional evaluation of emotional adjustment, a longitudinal approach would provide 

additional information about the process of emotional adjustment that cannot be captured 

in a cross-sectional design. Future research on the process of adjustment requires a 

longitudinal approach. 

4.2.4. Stress and Coping Model: Role of Cognitive Appraisals 

With regard to cognitive appraisals, primary and secondary appraisals were 

moderately correlated (r = -.55) in the positive adjustment measurement model, and 

primary appraisals were a statistically significant predictor of secondary appraisals (β = -

.68; explaining 46% of the variance) in the negative adjustment structural model. 

Primary appraisals were not correlated with cognitive restructuring and problem-solving 

coping for either the model of positive adjustment outcomes or negative adjustment 

outcomes. The lack of correlation for primary appraisals in the positive adjustment 

model was contrasted with the result of the structural model for negative adjustment, in 
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which primary appraisals were found to be a statistically significant predictor of 

cognitive restructuring and problem-solving coping (β = .73). As this was unexpected, it 

could be indicative of errors in parameter estimates due to multicollinearity. It is 

recommended that this relationship be explored in additional research before any 

conclusions can be made. Primary appraisals were strongly correlated with use of 

escape-avoidance coping (r = .82) in the positive adjustment outcomes model, and were 

found to be a statistically significant predictor of escape-avoidance coping in the 

negative adjustment outcome model (β = .70). The more stress, harm/loss, and threat 

perceptions there are about a stressful situation or event, the more likely a person is to 

use escape-avoidance coping and, subsequently, experience increased negative 

adjustment outcomes and decreased positive adjustment outcomes. 

4.2.5. Stress and Coping Model: Role of Coping Strategies 

As for coping strategy use, the cognitive restructuring and problem-solving 

coping variable had the least strong relationship with adjustment outcomes, either 

positive adjustment (r = .27) or negative adjustment (r = -.35; β = -.08). Emotional and 

social coping had moderate relationships with positive adjustment (r = .42) and negative 

adjustment (r = -.40; β = -.14), whereas escape and avoidance coping demonstrated 

strong relationships with both positive (r = -.71) and negative (r = .95; β = .93) 

adjustment. In a review of previous research, Dennison et al. (2009) found strong and 

regular associations between escape-avoidance coping and worse adjustment outcomes. 

This relationship is not consistent across all studies (e.g., Pakenham, 2006). Dennison et 

al. (2009) also reported that problem-focused coping, seeking emotional support, and 
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adaptive emotion-focused coping strategies (e.g., positive re-appraisal) have a tendency 

to relate to better adjustment, although with lower strength relationships.  

The strong relationship between escape-avoidance coping and negative 

adjustment could be indicative of an interrelationship in which the use of the escape-

avoidance coping strategies maintains or increases negative emotions and psychological 

states, which are then coped with by using further escape and avoidance strategies. The 

interaction between use of escape-avoidance coping and distress has been observed 

longitudinally (R. F. Brown et al., 2009). The relationship between escape-avoidance 

coping and negative adjustment is also similar to research areas in which avoidance in 

various forms is associated with distress and/or the maintenance of distress (e.g., 

experiential avoidance; Chawla & Ostafin, 2007; emotional suppression; Gross, 2002). 

The magnitude of the relationship between the appraisal and coping strategy variables 

and the outcome variables could also be indicative of suppression effects. The 

suppression of coping strategies has been seen in other coping research (e.g., Gaylord-

Harden, Cunningham, Holmbeck, & Grant, 2010). As previously indicated, suppression 

effects occur when the absolute value of the beta weight is greater than the bivariate 

correlation, or when the two values have different signs (Kline, 2011). 

4.2.6. Stress and Coping Model: Recommendations for Revised Testing 

Taken together, the stress and coping model tested as hypothesized would benefit 

from re-specification. This re-specification may take the form, as described above, of 

longitudinal data collection and adding in demographic and illness-related variables, or a 

longitudinal non-recursive model in which there is an additional path between 
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adjustment and coping strategies. Also important for future study is the association 

between the coping strategies since people may use more than one type of coping 

strategy when managing a stressor (Tennen, Affleck, Armeli, & Carney, 2000). Using 

certain coping strategies in conjunction with other coping strategies may have a 

differential effect on adjustment outcomes. Statistically, this may also be observed. For 

example, a suppression effect was observed in a study regarding the relationship between 

coping strategies and outcomes when multiple coping strategies were included in the 

predictive analyses (Gaylord-Harden et al., 2010). In that study, when each of active 

coping, avoidant coping, and support-seeking coping were included together to predict 

internalizing behaviour, suppression effects were observed whereby active coping 

became a stronger and negative predictor, avoidant coping increased from a moderate to 

strong predictor, and the weak support-seeking coping became non-significant.  

The measured variables may also require additional review as the standard errors 

of some estimates were large in comparison to other measured variables, indicating 

imprecision in the measurement and the possible effects of multicollinearity (Grewal et 

al., 2004). The multicollinearity of the latent variables will also require further review. 

For example, constraining certain paths to be equal has proved helpful in other studies in 

which there were extremely high correlations amongst latent variables (e.g., Marsh, 

Dowson, Pietsch, & Walker, 2004). 

4.3. Theory of Cognitive Adaptation Model 

A model of the theory of cognitive adaptation has not been applied previously to 

the study of emotional adjustment to MS. In other studies using this model, the model 
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was typically applied in part (e.g., Stiegelis et al., 2003; Tomich & Helgeson, 2006) or 

the components were aggregated to produce a cognitive adaptation index (e.g., Helgeson, 

1999; Helgeson & Fritz, 1999). The analysis method frequently used to examine 

cognitive adaptation is hierarchical multiple regression (Helgeson, 1999; Moore et al., 

2006; Tomich & Helgeson, 2006). The current study attempted to contribute to the 

adjustment literature by testing all of the components of the theory of cognitive 

adaptation together as predictors in a model using SEM and with an MS sample. 

4.3.1. Optimism and Adjustment 

The hypothesis that optimism would be directly associated with both positive and 

negative adjustment was examined first. In independent analyses, optimism was found to 

predict both positive adjustment (β = .63), explaining 40% of the variance, and negative 

adjustment (β = -.77), explaining 59% of the variance. Both models had sufficient fit to 

the data, with negative adjustment demonstrating the best fit. According to these results, 

greater optimism in individuals with MS is a better predictor of reduced negative 

adjustment than it is a predictor of greater positive adjustment.  

4.3.2. Cognitive Adaptation Model and Adjustment 

The next hypothesis tested was to examine the mediating effects of the cognitive 

adaptation variables (i.e., mastery, self-esteem, and benefit finding) on the relationship 

between optimism and emotional adjustment. The adjustment variables were examined 

in separate analyses, but both outcome variables demonstrated high correlations with the 

latent variables for self-esteem (positive adjustment: r = .84; negative adjustment: r = -

.94) and mastery (positive adjustment: r = .84; negative adjustment: r = -.93). These 
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correlations between latent variables were highly elevated to the extent that there is a 

potential that the accuracy of the parameter estimates was affected (Grewal et al., 2004). 

This effect on accuracy was possibly seen in the direction of the parameter estimates for 

the direct effects of optimism on the adjustment outcomes after the mediators were 

included in the models.  

For the positive adjustment outcomes variable, the model provided a marginal fit 

to the data. Over 80% (81.9%) of the variance in positive adjustment was accounted for 

by the cognitive adaptation model. Optimism also contributed to explained variance in 

mastery (R2 = .69), self-esteem (R2 = .67), and benefit finding (R2 = .28). The direct path 

between optimism and positive adjustment was reduced and changed signs (β = -.36) 

with the inclusion of the mediating variables. The change in magnitude and direction of 

the path between optimism and positive adjustment indicates suppression or inconsistent 

mediation (MacKinnon et al., 2000), which may be associated with high 

multicollinearity amongst latent variables. The strongest direct predictor of positive 

adjustment was self-esteem (β = .63), followed by mastery (β = .56), optimism (β = -

.36), and then benefit finding (β = .22). Each of the cognitive adjustment variables were 

statistically significant mediators in the relationship between optimism and positive 

adjustment. 

For the negative adjustment variable, the model provided a marginal to adequate 

fit to the data. Over 97% (97.3%) of the variance in negative adjustment was accounted 

for by the cognitive adaptation model. The direct path between optimism and negative 

adjustment was substantially reduced in magnitude, changed direction, and became 
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statistically non-significant (β = .14) with the inclusion of the mediating variables. The 

change in magnitude and statistical significance of the path between optimism and 

negative adjustment may be indicative of full mediation of optimism on negative 

adjustment through the mediators, but the change in the valence of the relationship 

between optimism and negative adjustment also indicates inconsistent mediation and 

may be due to high multicollinearity amongst the latent variables. The strongest direct 

predictor of negative adjustment was self-esteem (β = -.67), followed by mastery (β = -

.55). Benefit finding (β = .03) was not a statistically significant predictor of negative 

adjustment. Only mastery and self-esteem were statistically significant mediators in the 

relationship between optimism and negative adjustment. 

Examined together, the models of the theory of cognitive adaptation for positive 

and negative adjustment outcomes both provided marginal to adequate fit to the data and 

explained a substantial amount of variance in the outcome variables. The fit for the 

model for negative adjustment outcomes was better than the fit for the model of positive 

adjustment outcomes. According to these results, greater self-esteem and mastery are 

better predictors of reduced negative adjustment than they are predictors of greater 

positive adjustment. Benefit finding, as measured in the current study, did not play a 

statistically significant role in contributing to reduced negative adjustment, but did 

contribute to improvements in positive adjustment outcomes. This finding was mainly 

consistent with other research (e.g., Pakenham, 2005).  

In a meta-analytic review (Helgeson, Reynolds, & Tomich, 2006), benefit finding 

was found to have different associations with different indicators of negative adjustment 
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(e.g., negative association with reduced depression but no association with anxiety or 

global distress); however, the differential association between benefit-finding and 

adjustment indicators was also found for positive adjustment indicators (e.g., positive 

association with well-being, but no association with QOL). A possibility for limited 

association or a lack of association between benefit finding and reduced negative 

adjustment in a cross-sectional study is that benefit finding has been modelled as a 

coping strategy used subsequent to the experience of distress that is then predicted to be 

associated with greater positive adjustment (Folkman, 1997). In a longitudinal study on 

benefit finding and adjustment to MS, it was found that benefit finding is inversely 

associated with negative adjustment outcomes, such as depression, in both cross-

sectional and longitudinal analyses and after controlling for Time 1 adjustment 

(Pakenham & Cox, 2009). In a treatment study, improvements in depression were found 

to be associated with increases in benefit finding over the course of the study, and this 

relationship was mediated by positive affect and optimism (Hart et al., 2008). The study 

authors examined alternative models of the temporal effects of the predictors and 

outcome variables and did not find support for an alternative model for positive affect, 

which indicates a lack of support for the hypothesis that depression predicts engagement 

in benefit finding strategies, which are then associated with improvements in positive 

affect. Benefit finding was found to mediate the relationship between optimism and 

depression, regardless of whether depression or optimism was the outcome variable. 

These results, taken together, suggest that future longitudinal research should provide 

additional information on the role of benefit finding in emotional adjustment. 
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4.4. Comparison of the Stress and Coping Model and Model of the Theory of 

Cognitive Adaptation 

Comparison of models of emotional adjustment in the MS literature is rare. MS 

research guided by stress and coping theory is more common than research guided by the 

theory of cognitive adaptation. In order to expand the literature on emotional adjustment, 

this study provided an exploration of two different models of emotional adjustment. 

Comparison of the two models may help to further determine important variables to be 

examined in future research and important areas of intervention for clinicians working 

with individuals with MS. 

The stress and coping and theory of cognitive adaptation models were compared 

to determine whether one would provide a more successful prediction of positive and 

negative adjustment outcomes. Although it was hypothesized that the stress and coping 

model would be a better predictor of adjustment outcomes, insufficient model fit 

precluded the testing of the positive adjustment outcomes model at the structural level. 

The inability to test the stress and coping model indicates that the model of the theory of 

cognitive adaptation was a better predictor of positive adjustment outcomes in the 

current study, with 81.9% of the variance explained. The results of the test of the model 

of the cognitive adaptation theory also underscores the importance of including the 

variables of optimism, mastery, self-esteem, and benefit finding in future research in 

which positive adjustment is examined. For negative adjustment outcomes, it was 

determined that the model of cognitive adaptation explained equivalent variance (97%) 

in negative adjustment to the stress and coping model (98%), but provided a more 



Adjustment and MS 245 

 

parsimonious fit to the data. The test of the models for negative adjustment outcomes 

further highlights the importance of the cognitive adjustment variables as worthy of 

inclusion in future emotional adjustment research. 

A direct comparison of the specific variables included within the two models is 

not possible as both models were comprised of unique variables. There are similarities 

amongst the nature of the variables even if they cannot be directly compared. For 

example, the construct of benefit finding may be similar to meaning-based coping 

strategies, such as cognitive restructuring and problem-focused coping, and the construct 

of mastery may have similarities to the secondary appraisal of the control with which a 

person perceives their influence over a stressful situation. This similarity in constructs 

may lead to a greater degree of shared variance. 

4.5. Optimism Added to the Stress and Coping Model 

One way of expanding the stress and coping model is through the addition of 

stable characteristics, such as personality traits (David & Suls, 1999). Optimism was 

selected to add to the stress and coping model because of: (a) its frequent inclusion in 

studies of emotional adjustment to chronic illness (Stanton et al., 2007), (b) its inclusion 

in previous studies of adjustment to MS (Fournier et al., 2002b), (c) its popular use in 

studying coping strategies (Nes & Segerstrom, 2006), and (d) its inclusion in the theory 

of cognitive adaptation (Taylor, 1983). 

It was hypothesized that adding optimism to the stress and coping model at the 

same level as the appraisals would increase the prediction of the adjustment variables, as 

mediated through the coping strategies. Neither the positive adjustment outcomes model 
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nor the negative adjustment outcomes model was able to be tested at the structural level 

due to insufficient fit at the structural level. Given that there was an insufficient fit for 

positive outcomes and only an adequate fit for negative adjustment outcomes in testing 

the stress and coping model at the measurement level, the addition of another latent 

variable would not be anticipated to improve the fit of either model. 

4.6. Integrated Model of Adjustment 

As indicated previously, the comparison of models of psychological adjustment 

to MS is rare and the integration of such models is even more infrequent. An attempt was 

made in the current study to determine whether integrating the constructs from two 

different models of adjustment would provide a more comprehensive understanding of 

emotional adjustment. The stress and coping and cognitive adaptation models were ideal 

for this integration because of the differing perspectives (i.e., stress reduction vs. 

building positive qualities), the similarity of optimism to appraisals (i.e., appraising 

situations in a way that predicts successful efforts; Taylor & Armor, 1996), and the 

conceptualization of the cognitive adaptation theory components as coping resources that 

influence both coping strategies and adjustment outcomes (Taylor et al., 2000; Taylor & 

Stanton, 2007). 

It was hypothesized that the latent cognitive adaptation variables would serve as 

coping resources predicting coping strategy use and subsequently improving the 

prediction of adjustment outcomes. As with the integration of optimism into the stress 

and coping model, the further addition of the cognitive adaptation variables into the 

model resulted in an insufficient fit at the measurement level and precluded testing of the 
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structural model. As evaluated in the current study with the current measured variables, 

this integrated model was not supported. 

Attempts to integrate limited components of the cognitive adaptation model into 

the stress and coping model using SEM have demonstrated degrees of success elsewhere. 

Optimism and benefit finding were integrated into the stress and coping model in a 

longitudinal study of QOL in persons with colorectal cancer (Rinaldis, Pakenham, & 

Lynch, 2012). Several modifications to the predicted model were made based upon 

modification indices and in conjunction with previous research. Rinaldis and colleagues 

found optimism had direct effects on appraisals, approach coping, avoidance coping, and 

QOL at Time 1. Optimism unexpectedly did not have a direct effect on benefit finding; 

but, the relationship between optimism and benefit finding was mediated by both 

appraisals and approach coping. Benefit finding was predicted by social support, 

appraisals, and approach coping, and also predicted Time 1 QOL. The study by Rinaldis 

and colleagues differed from the current study in a number of ways, including the use of 

longitudinal data, the placement of benefit finding as being predicted by rather than 

being a predictor of approach coping, and the inclusion of coping resources (i.e., social 

support) and other demographic variables. There were also differences in measurement 

(e.g., focus on a single indicator of threat appraisals rather than inclusion of both 

threat/harm/loss and control/challenge appraisals), and Rinaldis and colleagues allowed 

direct paths between latent variables and measured indicators. The study by Rinaldis et 

al. provides encouragement for empirically-supported revisions to integrated models of 

adjustment to determine alternative specifications of the study variables and potentially 
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allow refinement to the stress and coping and cognitive adaptation models. 

4.7. Clinical and Theoretical Implications 

4.7.1. Theoretical Implications 

This research provides several unique contributions to the theoretical literature on 

adjustment to MS and also reveals numerous areas relevant to clinicians who work with 

individuals who have MS. From a theoretical perspective, the current study provided a 

partial replication of a test of the stress and coping model of adjustment using SEM 

instead of hierarchical regression analyses. Particularly strong relationships were 

demonstrated between primary appraisals, escape-avoidance coping, and negative 

adjustment outcomes. This study also demonstrated various different ways in which 

coping strategies may be categorized, which highlights the importance of continued 

efforts toward including a broad spectrum of coping strategies, as well as the need for 

further refinement of the measurement and categorization of the variety of strategies with 

which people with MS use to manage stressors. At a statistical level, suppression and 

multicollinearity is not frequently identified in studies of coping and adjustment and the 

current study brings this issue to the forefront. Also unique was the utilization of the 

phantom modelling approach to evaluate multiple mediation within the structural models 

(Macho & Ledermann, 2011). 

A model of the theory of cognitive adaptation has not been previously studied in 

an MS population despite the inclusion of several variables (e.g., optimism, benefit 

finding) from this model in the MS literature. Evaluating this model was important from 

a positive psychology perspective that differs from the more common 
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psychopathological or distress management perspectives used in studying emotional 

adjustment to chronic illness. Examining and comparing models generated from two 

different foci, either the traditional distress management perspective or the positive 

psychology growth perspective, can help psychologists to understand the nature of the 

variables that are important for emotional adjustment. The results indicated that there are 

differential relationships between predictors and positive and negative adjustment. A 

particular discovery was that benefit finding was associated with positive adjustment but 

not negative adjustment outcomes. 

The current study also contributed to the literature on emotional adjustment to 

MS by providing a comparison and attempted integration of two models of adjustment. 

The comparison revealed similarities in the amount of variance explained in negative 

adjustment outcomes by both models. The attempted integration requires further 

refinement at the measurement level before proceeding. Attempts at integration help to 

further refine adjustment models, expand the perspective of what constructs may be 

important for emotional adjustment, and provide multiple points of potential intervention 

for clinicians helping individuals with MS adjust. Further research on the comparison 

and integration of models of emotional adjustment is encouraged. 

The current study also contributed to the literature by including multiple 

dimensions of emotional adjustment. Although research on multiple negative and 

positive adjustment indicators has been increasing in recent years, studies in which 

symptoms of depression are almost exclusively assessed still punctuate the MS literature. 

Researchers are encouraged to use multiple indicators of both positive and negative 
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adjustment. There are many brief and easily accessible measures that can be used by 

both researchers and clinicians in the assessment of adjustment constructs, which will 

further help to close the gap in differences between research and clinical practice. 

4.7.2. Clinical Implications 

There are several clinical implications that the current study results have for 

assessment recommendations and intervention strategies to improve emotional 

adjustment in individuals with MS. From a psychopathology perspective, over two-thirds 

of the current sample (65.9%) reported scores above the cut-off for probable cases of 

either anxiety or depressive disorders, with one-third (31.6%) of participants scoring 

above the cut-off for both anxiety and depressive symptoms. Compared to other samples 

of people with MS, the current sample of participants demonstrated elevated levels of 

anxiety, but not depression symptoms. Since anxiety has been found to predict high 

depression levels longitudinally in people with MS (R. F. Brown et al., 2009), it will be 

important to assess and longitudinally monitor levels of both anxiety and depressive 

symptoms of Canadians with MS. Encouragingly, a recent population-based Canadian 

study indicated that there is not a synergistic interaction between having a psychiatric 

disorder and health-related impairments in individuals with MS, implying that there is no 

additional influence on physical disability when an individual also has a psychiatric 

disorder (Patten et al., 2012). The only exception to the lack of interaction between 

physical disability and psychiatric disorder was the finding that individuals with MS and 

a psychiatric disorder had a higher frequency of communication problems (i.e., difficulty 

speaking or making oneself understood when speaking) than would be expected by the 
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individual presence of having MS and a psychiatric disorder. 

The high level of anxiety found in the current study may have been an anomaly 

associated with the particular people who comprised the study sample, the specific time 

at which the data was collected (i.e., with CCSVI frequently in the media), or it may be 

indicative of a general increase in anxiety levels for Canadians with MS. Regardless of 

the source of the elevated anxiety, it is readily apparent that Canadians with MS would 

benefit from interventions to assist with anxiety symptom management, as well as 

depression symptoms. Less than a quarter of participants reported currently receiving 

psychological interventions (n = 72, 16.7%). A higher proportion of participants reported 

currently using psychotropic medication (n = 183, 42.5%), although it should be noted 

that taking certain medications, such as antidepressants, may be due to sleep, pain, or 

reasons other than the treatment of depression (Patten, Esposito, & Carter, 2007). When 

identifying the participants who were above cut-off for probable anxiety or depression 

(or both; n = 283), only half of the sub-sample of participants (n = 146, 51.6%) were 

receiving either pharmacotherapy or counselling (or both). The under-utilization of 

mental healthcare services for individuals with MS is common and may be due to a 

number of reasons (Garcia & Finlayson, 2005). Focus groups of individuals with MS 

who had received mental health care services revealed that there were problems with the 

identification of need for services, challenges in connecting with a provider (particularly 

a provider who was knowledgeable about MS), and physical, financial, and ease of 

access issues (Rintell, Frankel, Minden, & Glanz, 2012). Other concerns, such as stigma, 

may also play a role in help-seeking (Garcia & Finlayson, 2005). 
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Having accessible services for individuals with MS is important. For example, 

telephone-administered cognitive-behavioural therapy (CBT) for depression has 

demonstrated effectiveness for individuals with MS (Cosio, Jin, Siddique, & Mohr, 

2011; Mohr, Hart, et al., 2005). Telephone-administered psychotherapy for depression 

has also been found to have beneficial effects on QOL, positive affect, optimism, benefit 

finding, DMT medication adherence, disability and fatigue (Cosio et al., 2011; Hart et 

al., 2008; Mohr et al., 2007; Mohr, Hart, et al., 2005; Mohr et al., 2000). What is lacking 

in the MS literature is the effects of easily accessible psychotherapy on the treatment of 

anxiety symptoms. Few treatment studies for individuals with MS even assess for 

anxiety symptoms even if anxiety symptoms may be ameliorated indirectly along with 

the treatment for depression. A review of psychological interventions for people with 

MS revealed that anxiety has been studied as an outcome measure in earlier treatment 

studies (Thomas, Thomas, Hillier, Galvin, & Baker, 2006). A more recent focus of 

anxiety treatment is on self-injection anxiety (Mohr, Cox, Epstein, & Boudewyn, 2002; 

Mohr, Cox, & Merluzzi, 2005). Structured peer groups have also been evaluated for their 

effect on anxiety in individuals with MS (e.g., Dehghani, Kermanshahi, Memarian, & 

Baharlou, 2012). Relaxation training has also shown a trend toward effectiveness in 

reducing anxiety symptoms (Artemiadis et al., 2012). Although interventions for anxiety 

in individuals without MS may also be applicable to people with MS, there may be 

specifics to the MS population that require treatment tailoring (Leger, Freeston, & 

Ladouceur, 1998) and further research is strongly encouraged. 

One factor that demonstrated a high association with negative adjustment 
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outcomes was the use of escape-avoidance coping. Since greater use of escape-avoidance 

coping is a predictor of negative adjustment in the current cross-sectional study and is 

also associated with elevated depression longitudinally (R. F. Brown et al., 2009), 

assessment of the degree to which escape-avoidance strategies are used and intervention 

strategies to reduce their use will be beneficial. The assessment of the use of escape-

avoidance coping strategies is particularly important in light of the finding that coping 

strategies remain stable over the longer-term without intervention (Lode et al., 2010). 

One potential area for intervention to improve adjustment outcomes through the impact 

on coping strategy use is through the enhancement of self-compassion, since self-

compassionate people have been found to rely more on positive cognitive restructuring 

and less on escape and avoidance coping (Allen & Leary, 2010). A small treatment study 

with university students revealed that interventions focused on resilience also improved 

coping strategy use by decreasing avoidance and increasing problem-solving, which had 

a corresponding effect on depressive symptoms, negative affect, and perceived stress 

(Steinhardt & Dolbier, 2008). There is also a promising comprehensive rehabilitation 

program in the process of being evaluated for its effect on coping strategies in 

individuals with MS (Sørensen et al., 2012). 

Primary appraisals (i.e., stress, harm/loss, and threat), more so than secondary 

appraisals (i.e., control, challenge), were found to have an effect on adjustment. The 

findings regarding appraisals in the current study are consistent with previous research in 

which there have been differential relationships between threat appraisals and 

control/challenge appraisals and various adjustment outcomes (Pakenham, 1999). In the 
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absence of consideration of secondary appraisals (i.e., control/challenge), cognitive 

restructuring and problem-solving coping was a statistically significant mediator and 

reduced the relationship between primary appraisals and negative adjustment. This effect 

was not demonstrated when secondary appraisals were also considered in the model, 

indicating that secondary appraisals may account for some of the relationship between 

primary appraisals and cognitive restructuring and problem-solving coping. Neither 

cognitive restructuring and problem-solving coping nor emotional and social coping 

were statistically significant direct predictors of negative adjustment, which indicates the 

importance of appraisals of stress and the interaction between appraisals and adjustment. 

Interventions targeting appraisals of stressful situations may be important given these 

findings. It may also be helpful for future researchers to separate cognitive restructuring 

and problem-solving coping to determine whether there is a differential mediating effect 

as separate coping strategies. 

From a psychological growth perspective, the results also have implications for 

improving adjustment outcomes. For positive adjustment, focusing on enhancing 

optimism, self-esteem, mastery, or benefit finding would all contribute to improvements 

in adjustment outcomes. It is noted that there have been cautions against interventions 

for benefit finding while the construct is still being more fully evaluated (Coyne & 

Tennen, 2010). To reduce negative adjustment outcomes, enhancements in self-esteem 

and mastery would both contribute to improvements in adjustment. Positive psychology 

interventions have been shown to have positive effects on both well-being and 
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depressive symptoms (Seligman, Steen, Park, & Peterson, 2005; Sin & Lyubomirsky, 

2009). 

4.8. Limitations 

No research project is without limitations. The main limitations of the current 

study include: measurement issues, cross-sectional rather than longitudinal design, 

exclusive use of self-report measures, self-selection of participants, a large proportion of 

non-complete data from participants, lack of study of alternative models including the 

same variables as the models studied within, limited breadth of variables studied, lack of 

inclusion of disability and stress variables in the models tested, and insufficient sample 

size to compare the models for invariance across groups of people with different types of 

MS. 

4.8.1. Limitations: Measurement 

There are several limitations related to measurement in the current study. The 

particular variables studied resulted in a surprising degree of multicollinearity amongst 

latent variables. Further evaluation is needed to determine whether the multicollinearity 

is an artefact specific to the current study, or whether this would also be identified in 

structural models of similar variables in other studies of individuals with MS. The extent 

of the multicollinearity at the latent variable level brings into question the discriminative 

validity of the constructs assessed even though multicollinearity was not found at the 

level of measured variables. As described by Grewal et al. (2004), previous research 

shows that increased explained variance in the outcome variable mitigates the effects of 

multicollinearity, and one way of increasing explained variance is to remove 
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measurement error. Measurement error has been shown to weaken correlations among 

predictor variables. When measurement error is controlled for (as it is when using latent 

variables), higher correlations among predictor variables may result. High 

multicollinearity may appear when it has not previously been identified in the 

relationships between constructs. In other words, the frequent use of hierarchical 

multiple regression analyses for studying adjustment models may have masked the 

presence of multicollinearity that would have been present if the variables were analyzed 

using SEM.  

Also a measurement issue is the creation of item parcels. Some of the item 

parcels created were weaker indicators of their respective latent variable, even though 

there were indications that the scales were either unidimensional or conceptually 

consistent. Further attention needs to be directed to the choice of the measured indicators 

of latent variables, which could also improve overall model fit. 

Additional measurement issues relate to the specification of the models and 

testing of the statistical significance of the model parameters. A specification search 

process could have been used to further revise the models and improve model fit; 

however, a second sample would be preferable to evaluate the stability of any resulting 

exploratory models (MacCallum, 1986; MacCallum et al., 1992). The testing of multiple 

parameters in a model also increases the probability of Type I error; that is, parameter 

estimates may be falsely declared as statistically significant in a model due to chance. 

Although not utilized in the current study, Cribbie (2000) provides recommendations for 

methods for controlling for Type I errors in structural models. 
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4.8.2. Limitations: Cross-Sectional Design 

One considerable limitation of the current study was the use of a cross-sectional 

rather than longitudinal design. Given the complexity of the integrated models being 

tested, it was decided to limit the further complexity that a multi-time model would 

entail. However, this reduces the evaluation of emotional adjustment to a snapshot rather 

than to an evaluation of the process of adjustment, which precludes contributions of the 

current study to the literature on adjustment as a process. It is strongly recommended that 

future studies on emotional adjustment to MS follow a longitudinal design. For example, 

a daily diary/idiographic approach would confer additional information on adjustment 

processes, particularly if the daily diaries were conducted over a period of time (e.g., two 

weeks) and then replicated annually over a series of years. Although intensive and more 

invasive, this approach would provide greater perspective on the daily changes at the 

individual level, changes in adjustment processes over time, and between-person 

differences. 

4.8.3. Limitations: Self-Report Measures 

The current study is limited by exclusive reliance on self-report measures. 

Although obtaining information from partners, caregivers, or health professionals would 

enhance our understanding of how people with MS are adjusting to their disease, the 

current study design did not obtain information from sources other than the individual 

due to feasibility considerations. Self-report is also an important source of information 

because individuals’ perceptions of their functioning can play a role in adjustment 

outcomes. For example, perceptions of uncertainty, variability, and intrusiveness of MS 
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have been shown to be related to depression symptoms (Mohr & Cox, 2001, 2006). 

4.8.4. Limitations: Sample 

Participants in the present study were a self-selected sample of individuals and 

did not represent a random sample. The sample may have characteristics that differ from 

individuals who did not choose to participate. There was a large number of participants 

who started the survey but did not complete (n = 257), and the reasons for their dropouts 

are unknown. Evaluation of the available demographic and descriptive data between 

people who completed the study those who did not complete revealed predominant 

similarities. Non-completers were slightly younger and slightly more likely to report 

non-Caucasian or European ethnic origins, but no other differences emerged on 

demographic data. Descriptive statistics on study measures were not compared due to the 

substantial missing data from non-completers. As indicated by Streiner (2002, 2008), 

people do not drop out of a study for trivial reasons and the reasons for drop-out may be 

associated with study outcomes or with a variety of other factors. The main known 

difference in the current study is that completers actually completed the study, whereas 

non-completers discontinued. Future researchers may wish to further evaluate the 

differences between participants who complete and do not complete all of the study 

measures. There were similarities in most of the predictors and outcomes between the 

current study sample and other studies of individuals with MS, which indicates that the 

sample was not particularly unusual. Also, as diagnosis of MS was self-reported, it is 

also possible that people who do not actually have MS were included in the current 

study; however, there is a high consistency between patient-reported and physician-



Adjustment and MS 259 

 

reported diagnosis of MS which reduces this likelihood (Marrie et al., 2007). 

4.8.5. Limitations: Model Testing 

Another limitation in the current study was the lack of testing of alternative 

models that include the same variables as the models studied within. While the 

modification indices were reviewed for recommended changes, many of these were not 

made because of the interest in testing the theoretical model as specified. It would 

provide additional information on the structure of the relationships between the latent 

variables in the model if alternative structures were also examined. For example, in the 

literature on adjustment, benefit finding has been studied as a predictor of adjustment 

(Pakenham, 2005; Pakenham & Cox, 2009), a mediator for the effect of another variable 

(e.g., improved depression symptoms) on adjustment (Hart et al., 2008), and an 

adjustment outcome itself (see Helgeson et al., 2006). It is also recommended that 

alternative models be specified a priori to reduce ad hoc specification searches 

(MacCallum et al., 1992). 

4.8.6. Limitations: Breadth of Studied Variables 

Another limitation of the current study is the breadth of the variables included. In 

order to reduce the burden on participants, omitted from study were additional variables 

that are potentially important to emotional adjustment. For example, social support has 

demonstrated relationships with adjustment variables as a coping resource (Chalk, 2007; 

Kleiboer, Kuijer, Hox, Schreurs, & Bensing, 2006; Krokavcova et al., 2008). Additional 

dispositional characteristics could also have been assessed, such as neuroticism 

(Colombo, Armani, Ferruzza, & Zuliani, 1988). Although a frequent reason why SEM 
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fails to demonstrate that a model fits the data is the omission of variables, it was felt that 

the variables included in the present study provided a balance between obtaining 

information on constructs important to the adjustment process and are directly specified 

in the models being studied while limiting the burden on participants. 

The current study was also limited by the exclusion of disability and stress 

variables, as well as other demographic and descriptive indicators such as MS type, in 

the models tested. The exclusion of additional demographic and descriptive variables 

was done in order to limit model complexity. The addition of these variables to the 

models was not planned at the hypothesis stage and the poor to merely adequate fit of the 

models precluded the addition of supplementary demographic and descriptive variables. 

It is also noted that in a SEM test of the stress and coping model with cancer patients, the 

relationships between demographic and disease predictors (i.e., gender, marital status, 

stage of cancer, and treatment type) and the exogenous variables of appraisals, optimism, 

and social support became statistically non-significant, even though statistically 

significant relationships had been demonstrated in hierarchical regression analyses. In 

future revisions to the models included herein, it would be recommended to also examine 

whether similar disability, MS type, or demographic predictors also become statistically 

non-significant in the models tested. Similarly, another limitation of the current study 

was that there was an insufficient sample size to compare participants with different 

types of MS in separate analyses to determine whether there is invariance in the model 

between groups of people with different disease courses. There is some indication in the 

current study that individuals with different types of MS endorsed different levels of 
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some adjustment indicators (i.e., depression, physical HRQOL, and satisfaction with 

life). Examining whether type of MS also plays a role in the predictors of adjustment is 

recommended for further study. 

4.9. Future Research Directions 

As suggested directions for future research have been commented on throughout 

this discussion, this section will provide only a brief summary. There are several 

directions for future study of emotional adjustment to MS. 

One of the more frequent recommendations throughout this discussion is for 

additional research at the level of measurement. Using optimal assessment tools will help 

to provide clarity to the picture of adjustment and its indicators. While there were a 

number of measures used in the current study that were consistent with the literature with 

regard to structure, other measures demonstrated divergences in the number of factors, 

specific items comprising factors, or in the ability of the measure to capture the same 

constructs across samples of people with different health conditions. It is recommended 

that researchers use well-established measures with consistent psychometric properties 

across various samples. Although using freely and easily available measures may 

increase the likelihood with which measures may be adopted for assessment purposes in 

research and clinical practice, the volume of research or frequency of use of a measure 

within a population is an insufficient indicator of its psychometric properties and 

potential utility in SEM where measurement error is addressed. Researchers may want to 

consider pilot-testing a measure in a particular population before it is administered on a 

wider scale in that population to test for invariance in the structure. One particularly 
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interesting finding in the current study was the extent to which the positive and negative 

adjustment constructs overlapped. Intentional selection and evaluation of assessment 

tools may help to identify “pure” measures that are not confounded by another construct 

as a result of item wording. Also a measurement consideration is the presence of 

multicollinearity amongst the latent variables in the current study. A review of the 

literature indicates that multicollinearity is rarely reported and strategies to manage 

multicollinearity after it has been identified are few. Particularly for clinician-scientists 

or applied researchers who are seeking to study constructs or models of interest without 

becoming statistical experts, finding ways to identify the potential for multicollinearity in 

advance would be beneficial. 

Another area for future study relates to models of adjustment. As indicated 

throughout this study, there is a dearth of comparison of models of emotional 

adjustment; particularly for studies using advanced statistical techniques. There are many 

opportunities to compare alternative models of adjustment, including revisions to the 

structure of the current models, incorporating additional constructs and demographic and 

illness variables, and identifying other adjustment models for comparison. For example, 

Hart and colleagues (2008) used the frameworks of the Broaden-and Build Model of 

positive emotions (Fredrickson, 2001) and Carver and Scheier’s Expectancy-Value 

Model of Optimism in a study of positive affect and optimism as mediators in the 

relationship between depression improvements through treatment and enhanced benefit 

finding. A finding in the current study was that both models of adjustment were able to 

explain more variance in negative adjustment than positive adjustment outcomes, even 
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though the adjustment variables were highly correlated. There may be a multitude of 

unknown predictors of positive adjustment awaiting further discovery. For example, 

acceptance is a recent variable indicated to be related to positive and negative adjustment 

outcomes in MS (Pakenham & Fleming, 2011). One study design factor that would 

provide a contribution over and above the comparison of adjustment models would be to 

do so using a longitudinal design, particularly if there was an idiographic component to 

capture more of the “process” of adjustment. The current models studied require 

replication to determine whether these findings are unique to the particular sample, 

measures, and statistical analyses used. 

From a clinical perspective, the current study results are suggestive of several 

opportunities for intervention research. Anxiety was highly elevated amongst the study 

participants and studies on effective interventions for anxiety that are tailored for 

individuals with MS is lacking in the literature. Opportunities for intervention research 

are also available with regard to increasing self-esteem, sense of mastery, and facilitating 

adaptive coping strategies in place of escape-avoidance strategies. Research is needed on 

the implementation of regular screening of adjustment variables at the stage of clinically 

isolated syndrome, diagnosis, relapses, changes in disease progression, or even with 

annual physicians’ visits in order to identify individuals with MS who are at greater risk 

of poor adjustment and facilitate the triage to appropriate services. Screening tools 

should not be limited to depressive symptoms alone, but should include a well-rounded 

battery of measures to assess various aspects of adjustment. If it were possible to 

standardize a package of questionnaires for screening across a province or the country, it 
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could help to reduce the underutilization of services for individuals in need. 

4.10. Conclusions 

In summary, the aim for the present study was to examine, compare, and attempt 

to integrate two models of adjustment to multiple sclerosis while studying both positive 

and negative adjustment outcomes. The findings of the current study may be limited to 

the particular sample studied, the time frame in which the participants completed the 

questionnaires, and the specific variables measured and included in the models. There 

are many opportunities for future research stemming from the current findings. What 

was readily apparent in the conduction of this research is the need for further testing and 

comparison of psychological models of emotional adjustment to MS. With positive 

adjustment and negative adjustment outcomes being included in the latest research, 

aspects of each should be intentionally assessed in both research and clinical practice. 

There is a burgeoning research on positive psychology constructs, and the current study 

demonstrated an interesting finding where reductions in negative adjustment were more 

supported in both adjustment models than were improvements in positive adjustment. 

What remains available for future exploration is many areas of study with regard to not 

only reducing the negative impact of disease-related stressors for individuals with MS, 

but also identifying more ways to contribute to growth and overall satisfaction with life. 
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Appendix B 

Consent Form 

Information for Potential Participants 

 
If this page contains any information that is unclear,  

please e-mail the researcher at kehler2m@uregina.ca for further explanation. 

 

Project Title:  Advancing Knowledge of Emotional Adjustment to Multiple Sclerosis 

Invitation to Take Part 
 We are seeking volunteers 18 years of age and older who have a confirmed 
diagnosis of Multiple Sclerosis (MS) to take part in a study exploring your experience of 
adjusting to having MS.  The researcher, Melissa Kehler, is a Doctoral student in 
Clinical Psychology and her supervisor, Dr. Heather Hadjistavropoulos, is a Professor of 
Psychology at the University of Regina. 
 
What Will Participating Involve? 
 If you agree to participate, you will be asked to complete a series of 
questionnaires.  These questionnaires include measures of emotions such as depression 
and anxiety, recent events in your life, what you do to cope with MS, and how MS has 
affected your quality of life. In addition to background questions about you and your 
MS, there are also questions about how you think of your life and your social support, as 
well as questions on your thoughts about recent research on MS.  Completing the 
questionnaires takes approximately one hour; sometimes shorter and sometimes longer.  
As you complete the online survey, your responses will be saved and you will be asked 
to click “Next” at the bottom of each page to move onto the next page of questions.  At 
the end of the survey, you will be asked to click “Done” to exit the survey.  After exiting 
the survey you will be taken to a page where you can enter in your contact information if 
you wish to be entered in the monthly draw for a gift certificate. This contact information 
is not linked to your survey responses. 
 
What Risks and Benefits are Associated with Participating? 
 There is a potential risk that you may experience slight distress while answering 
the questions in this survey. If you experience more than slight distress, please contact 
the researcher. To protect your privacy, unless you opted to have your email address 
linked to the survey, if you close the survey window you will not be able to return to 
where you left off. Keeping this in mind, feel free to take breaks as you need to while 
completing the survey. The results of this study will provide information on emotional 
adjustment to MS that will be communicated to clinicians who assist people who have 
MS.  
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Is This Confidential and Who Will Know What I Say? 
 Your name is not required to complete this survey. Any information you provide 
is confidential and will only be available to the researcher and her supervisor. Any 
details that might reveal your identity will be excluded from discussions, publications, 
and presentations. Responses to the survey will be aggregated across participants before 
being presented. All information collected for this study will be kept in a locked office at 
the University of Regina and held for a maximum of 5 years. If you provide your contact 
information to be entered in the monthly draw, it cannot be linked to the information you 
provide for the questionnaire. 
 

As An Internet-Based Study, What Are the Possible Breaches to Confidentiality 

and Security? 
As an Internet-based research study, there is a very small risk that participation in the 
research may compromise your privacy. A description of these risks follows: 
1. To prevent multiple submissions from the same source, this study will record your 
computer's Internet address, which is a special identification number assigned to your 
computer by your Internet Service Provider. This information will be stored in a file until 
the research is completed, at which point the file will be deleted. This information will 
not be used to identify individuals. 
2. The electronic submission of your responses may, in rare instances, be intercepted by 
unauthorized third parties using sophisticated tools. The likelihood of this occurring is 
extremely rare and is a risk for anyone when using a computer generally and is not 
specific to responding to online surveys. 
3. Any computer connected to the Internet will store information about visited websites 
in the Internet browser's history list and in its disk cache. Responses to the survey are 
only stored temporarily on your computer until you close your browser window. In other 
words, after you submit your responses and close the browser window, your computer 
will automatically delete this information. You may also delete this information by 
clearing your history list and disk cache. 
4. After completion of the survey, the information will be sent directly to the survey 
software website and stored in a private folder accessible only by the primary researcher. 
All responses will be downloaded weekly and kept in a secure location by the primary 
researcher until the conclusion of the study. The data stored on these disks cannot be 
associated with you or your Internet address. 
 
It is also important for you to know that "Survey Monkey", a web-survey company that 
is located in the USA, is the host of this on-line research. This company is subject to 
U.S. laws; in particular, the US Patriot Act that allows authorities access to the records of 
internet service providers. Survey Monkey's servers record incoming IP addresses - 
including that of the computer that you use to access the survey. However, no connection 
is made between your data and your computer's IP address. If you choose to participate 
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in the survey, you understand that your responses to the survey questions will be stored 
and accessed in the USA. 
Is My Participation Voluntary? 
 Your participation in this survey is entirely voluntary. Should you decide not to 
take part, or if you would like to withdraw from the study at any time after beginning the 
questionnaire, it will not affect your current or future use of the health care system, or 
your current or future involvement with the University of Regina. Your right to withdraw 
data from the study will apply until the data have been pooled. After this it is possible 
that some form of research dissemination will have already occurred and it may not be 
possible to withdraw your data. 
 

What If I Have More Questions? 
 Please feel free to contact the researchers to ask any questions that you may have. 
The researcher, Melissa Kehler, may be reached at kehler2m@uregina.ca or (306) 585-
5369. 
 If you have any questions about your rights as a participant in this study or if you 
would like to discuss your participation in this study, contact the Chair of the Research 
Ethics Board at the University of Regina at (306) 585-4775 or by e-mail: 
research.ethics@uregina.ca or Chair of the Research Ethics Board at the University of 
Saskatchewan at (306) 966-2084.  If you are calling long distance, please call collect. 
 
If you prefer to correspond in writing, please use the addresses listed below: 
 
Melissa Kehler, M. A. 
Department of Psychology 
University of Regina 
Regina, SK; S4S 0A2 
Email: kehler2m@uregina.ca 
Phone: (306) 585-5369 
 
Heather Hadjistavropoulos, Ph. D. 
Department of Psychology 
University of Regina 
Regina, SK, S4S 0A2 
Email: heather.hadjistavropoulos@uregina.ca  
Phone: (306) 585-5133 
 
 
Will I Have Access to Study Results? 
 A summary of study results will be posted on this website 
(http://uregina.ca/~hadjista) once all data have been collected and analyzed.  This will 
likely take over a year. 
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Consent to Participate Page 
 
Project Title: Advancing Knowledge of Emotional Adjustment to Multiple Sclerosis 
 
Are you 18 years of age or older? 
Yes_____ No_______ 
 
Have you read and understood the information page? 
Yes_____ No_______ 
 
Do you freely and voluntarily consent to take part in the research? 
Yes_____ No_______ 
 
Completion of this questionnaire package implies consent to participate in this project. 
 
If you have questions, you may contact the researcher, Melissa Kehler, at 
kehler2m@uregina.ca or 306-585-5369. You may also contact her supervisor, Dr. 
Heather Hadjistavropoulos, at hadjista@uregina.ca or 306-585-5133.  
 
You may also contact the Chair of the Research Ethics Board at the University of Regina 
at (306) 585-4775 or by e-mail: research.ethics@uregina.ca or Chair of the Research 
Ethics Board at the University of Saskatchewan at (306) 966-2084. 
 
This information will be given again at the end of the questionnaire package but you may want to keep or 
print this page if you would like to have it available while filling out the survey. 
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Appendix C 

Demographics Questionnaire 

What is your age?________   What is your date of birth: _______ 
 
What is your sex? □ Female  □ Male 
 

What is your current marital status? 
□ Single, Never Married  □ Dating 
□ Common Law   □ Married 
□ Separated    □ Divorced 
□ Widowed 
 
What is your current living situation? 
□ Live alone      □ Live with spouse/partner 
□ Live with other family members or friends  □ Live in a retirement home 
□ Live in a long-term care centre   □ Other: ____________________ 
 
What is your highest level of completed education? 
□ less than high school    □ high school diploma or GED 
□ college/technical certificate; some university □ university undergraduate degree 
□ university graduate degree (i.e., Masters or PhD) □ Other, please specify: 
__________ 
 
Which of the following best describes your employment status in the past month?  
□ Employed full-time    □ Employed part-time 
□ Unemployed, looking for work  □ Full-time homemaker 
□ Unemployed due to MS   □ Unemployed due to other health condition  
□ Student     □ Retired  
 
What is your average monthly household income after taxes? 
□ $0 - $499     □ $500 - $999 
□ $1000 - $1499    □ $1500 - $1999 
□ $2000 - $2499    □ $2500 - $2999 
□ $3000 - $3499    □ $3500 or more 
 
Which of the following represents your primary ethnic origin? 
□ Caucasian or European origins  □ Aboriginal Origins 
□ Asian origins    □ Middle Eastern origins 
□ Black origins    □ Hispanic origins 
□ Other: _________________ 
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In which province or territory do you reside? 
□  BC □  AB □  SK  □  MB □  ON □  QB □  NB □  NS □  PEI □  NFLD  
□  NWT  □  Yukon  □  Nunavut 
 
Approximately what year did you start experiencing symptoms of MS (even if you 
were not yet diagnosed)? ___ (Year) 
 

Approximately what month and year were you diagnosed with MS? 
___ (Month) ___ (Year) 
 

Has your neurologist confirmed that you have a diagnosis of MS? 
Yes  No 
 

What type of MS do you have? 
□  Relapsing-Remitting  □  Primary Progressive 
□  Secondary Progressive  □  Progressive-Relapsing 
□  Benign MS    □  Malignant MS 
□  Type Currently Unknown  □  Other, please specify 
 

How many months has it been since you last noticed a significant change in any of 

your abilities due to MS? 
Months _____ 
 
How many relapses or attacks of MS have you had in the past 6 months? _____ 
 
Are you currently taking a disease-modifying therapy for MS (e.g., Avonex, 

Betaseron, Copaxone, Rebif)? 
□  Yes  □  No 
 

If yes, for how long have you been taking the disease-modifying therapy? 
Approximate number of months: __  OR  Approximate number of years: __ 
 
Are you currently receiving psychotherapy or counselling? 
□  Yes  □  No 
 

Are you currently on any psychotropic medication, such as antidepressants or anti-

anxiety medication? 
□  Yes  □  No 
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Do you currently have any of the following other health conditions? 

Health Condition If you have any of the following 

health conditions, please select 

whether this is a current health 

condition or something you 

experienced in the past 

Heart Problems  

 Heart Attack  

 Coronary Artery Bypass Surgery  

 Angina  

 Congestive Heart Failure  

 Coronary Artery Disease  

Cancer  

 Breast  

 Prostate  

 Colorectal  

 List other cancers:  

Respiratory Problems  

 Emphysema  

 Chronic bronchitis  

 Asthma  

Diabetes  

 Type 1  

 Type 2  

Arthritis Related Disease  

 Rheumatoid Arthritis  

 List Other forms:  

Neurological Disorders  

 List Other:  

Chronic Pain  

Back  

Migraines  

 List Other forms of Chronic Pain:  

Digestive Problems  

 Ulcerative Colitis  

 Crohn’s Disease  

 Gallbladder Disease  

Liver Problems such as Cirrhosis  

Kidney Disease  

Stroke  

HIV Illness or AIDS  
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Appendix D 
 

MS Impact Scale 

 
(Hobart et al., 2001) 

MSIS-29 

The following questions ask for your views about the impact of MS on your day-to-day 
life during the past two weeks. 
 
For each statement, please circle the one number that best describes your situation. 
Please answer all questions. 
 
In the past two weeks, how 
much has your MS limited your 
ability to … 

Not at 
all 

A little Moderately Quite a 
bit 

Extremely 

1. Do physically demanding 
tasks? 

1 2 3 4 5 

2. Grip tings tightly (e.g. turning 
on taps)? 

1 2 3 4 5 

3. Carry things? 1 2 3 4 5 

 
In the past two weeks how 
much have you been bothered 
by... 

Not at 
all 

A little Moderately Quite a 
bit 

Extremely 

4. Problems with your balance? 1 2 3 4 5 

5. Difficulties moving about 
indoors? 

1 2 3 4 5 

6. Being clumsy? 1 2 3 4 5 

7. Stiffness? 1 2 3 4 5 

8. Heavy arms and/or legs? 1 2 3 4 5 

9. Tremor of your arms or legs? 1 2 3 4 5 

10. Spasms in your limbs? 1 2 3 4 5 

11. Your body not doing what 
you want it to? 

1 2 3 4 5 

12. Having to depend on others 
to do things for you? 

1 2 3 4 5 

 

In the past two weeks how 
much have you been 
bothered by... 

Not at 
all 

A little Moderately Quite a 
bit 

Extremely 

13. Limitations in your social 
and leisure activities at 

1 2 3 4 5 
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home? 

14. Being stuck at home 
more than you would like to 
be? 

1 2 3 4 5 

15. Difficulties using your 
hands in everyday tasks? 

1 2 3 4 5 

16. Having to cut down the 
amount of time you spend on 
work or other daily 
activities? 

1 2 3 4 5 

17. Problems using transport 
(e.g. car, bus, train, taxi, etc.) 

1 2 3 4 5 

18. Taking longer to do 
things? 

1 2 3 4 5 

19. Difficulty doing things 
spontaneously (e.g. going out 
on the spur of the moment)? 

1 2 3 4 5 

20. Needing to go to the 
toilet urgently? 

1 2 3 4 5 

21. Feeling unwell? 1 2 3 4 5 

22. Problems sleeping? 1 2 3 4 5 

23. Feeling mentally 
fatigued? 

1 2 3 4 5 

24. Worries related to your 
MS? 

1 2 3 4 5 

25. Feeling anxious or tense? 1 2 3 4 5 

26. Feeling irritable, 
impatient, or short tempered? 

1 2 3 4 5 

27. Problems concentrating? 1 2 3 4 5 

28. Lack of confidence? 1 2 3 4 5 

29. Feeling depressed? 1 2 3 4 5 
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Appendix E 

SURVEY OF RECENT LIFE EXPERIENCES 
 

(Kohn & Macdonald, 1992)  
 

SRLE 
 

Following is a list of experiences which many people have some time or other. Please 
indicate for each experience how much it has been a part of your life over the past 

month. Put a "1" in the space provided next to an experience if it was not at all part of 
your life over the past month (e.g., "trouble with mother in law- 1"); "2" for an 
experience which was only slightly part of your life over that time; "3" for an experience 
which was distinctly part of your life; and "4" for an experience which was very much 

part of your life over the past month. 
 
Intensity of Experience over Past Month 
1 = not at all part of my life 
2 = only slight part of my life 
3 = distinctly part of my life 
4 = very much part of my life 
 
1. Disliking your daily activities 
2. Disliking your work 
3. Ethnic or racial conflict 
4. Conflicts with in-laws or boyfriend’s/girlfriend’s family 
5. Being let down or disappointed by friends 
6. Conflict with supervisor(s) at work 
7. Social rejection 
8. Too many things to do at once 
9. Being taken for granted 
10. Financial conflicts with family members 
11. Having your trust betrayed by a friend 
12. Having your contributions overlooked 
13. Struggling to meet your own standards of performance and accomplishment 
14. Being taken advantage of 
15. Not enough leisure time 
16. Cash-flow difficulties 
17. A lot of responsibilities 
18. Dissatisfaction with work 
19. Decisions about intimate relationship(s) 
20. Not enough time to meet your obligations 
21. Financial burdens 
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22. Lower evaluation of your work than you think you deserve 
23. Experiencing high levels of noise 
24. Lower evaluation of your work than you hoped for 
25. Conflicts with family member(s) 
26. Finding your work too demanding 
27. Conflicts with friend(s) 
28. Trying to secure loan(s) 
29. Getting “ripped off” or cheated in the purchase of goods 
30. Unwanted interruptions of your work 
31. Social isolation 
32. Being ignored 
33. Dissatisfaction with your physical appearance 
34. Unsatisfactory housing conditions 
35. Finding work uninteresting 
36. Failing to get money you expected 
37. Gossip about someone you care about 
38. Dissatisfaction with your physical fitness 
39. Gossip about yourself 
40. Difficulty dealing with modern technology (e.g., computers) 
41. Hard work to look after and maintain home 
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Appendix F 

Revised Life Orientation Test 

(Scheier et al., 1994) 

LOT-R 

Please indicate how much you agree or disagree with each of the statements below.  Try 

to be as accurate and honest as you can and try to not let your answers to one question 

influence your answers to another question. There are no right or wrong answers. 

 0 = 
strongly 

disagree 

1 = 
disagree 

2 = 

neutral 
3 = 

agree 
4 = 

strongly 

agree 

1. In uncertain times, I usually 
expect the best. 

0 1 2 3 4 

2. It's easy for me to relax. (Filler 
item) 

0 1 2 3 4 

3. If something can go wrong for 
me, it will. 

0 1 2 3 4 

4. I'm always optimistic about my 
future. 

0 1 2 3 4 

5. I enjoy my friends a lot. (Filler 
item) 

0 1 2 3 4 

6. It's important for me to keep 
busy. (Filler item) 

0 1 2 3 4 

7. I hardly ever expect things to 
go my way. 

0 1 2 3 4 

8. I don't get upset too easily. 
(Filler item) 

0 1 2 3 4 

9. I rarely count on good things 
happening to me. 

0 1 2 3 4 

10. Overall, I expect more good 
things to happen to me than bad. 

0 1 2 3 4 

Negatively worded items (i.e., Items 3,7, and 9) are reverse coded before scoring. 
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Appendix G 

Cognitive Appraisal of Health Scale 

(Ahmad, 2005) 

CAHS 

Below are several statements concerning your feelings toward the MS-related problem 
you described earlier. Please select the button corresponding to your level of agreement 
with each item. 
 
Responses will be… 
Strongly Disagree Disagree Neither Agree Strongly Agree 
 
1. I can control what will happen to me. 
2. I have not been able to do what I want to do because of this health problem. 
3. The health problem is frightening to me. 
4. This health problem isn’t stressful to me. 
5. This health problem has damaged my life. 
6. I can beat this health problem, despite the difficulties. 
7. I have a sense of loss over things I can no longer do. 
8. I have a lot to lose because of this health problem. 
9. I worry about what will happen to me. 
10. Relationships with my family and friends have suffered. 
11. I have been harmed in some way by this health problem 
12. I don’t think much about this health problem 
13. There is a lot I can do to overcome this health problem. 
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Appendix H 

Coping With Multiple Sclerosis Scale 

 
CMSS 

Pakenham (2001) 

 

COPING WITH MULTIPLE SCLEROSIS SCALE (CMSS) 
 
Most people with Multiple Sclerosis (MS) say that MS affects many areas of their lives 
and produces a variety of problems.  For example, MS may cause financial problems, 
strain relationships, create emotional distress such as depression and, of course, physical 
problems such as limited mobility and the loss of control of some body functions.  Below 

please describe the main MS-related problem you have experienced in the last 

month. 
 

 
 

 
 

 
 

 
 
Rate how stressful this problem has been for you in the past month 
 

 Not at all   Somewhat   Extremely 
 Stressful   stressful   stressful 

_________________________________________________________
 1         2             3        4  5     6         7 
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Individuals with MS have developed a number of ways to cope, or deal with the 
problems caused by MS.  Sometimes our attempts are successful in helping us solve a 
problem or feel better, and other times they are not.  Below is a list of things that people 
have reported they may do when confronted with problems related to MS. 
 
Please indicate how often you have tried each of the coping strategies in dealing 
with your main MS-related problem (you identified above) in the past month.  If 
you were unable to identify a “main problem” please indicate how often you have tried 
each of the coping strategies in dealing with your MS in general.  There are no ‘right’ or 
“wrong” answers. 

 
 Does 

not 
apply/
never 

Rarely Someti
mes 

Often Very 
often 

1 I use exercise programs such as 
hydrotherapy, physio exercises, gym 
program 

0 1 2 3 4 

2 I try to find comfort in my 
religion/faith. 

0 1 2 3 4 

3 I go on as if nothing has happened 0 1 2 3 4 

6 I avoid situations that may aggravate 
the problem 

0 1 2 3 4 

7 I have a rest 0 1 2 3 4 

10 I ask for physical assistance 0 1 2 3 4 

11 I conserve my energy, for example, 
by pacing myself or prioritising 
activities 

0 1 2 3 4 

13 I modify my living environments to 
meet my needs, for example, make 
home modifications, install 
airconditioners. 

0 1 2 3 4 

14 I keep pushing myself to get things 
done 

0 1 2 3 4 

15 I let my feelings out. 0 1 2 3 4 

16 I concentrate my efforts on things I 
can do 

0 1 2 3 4 

17 I focus on the here and now 0 1 2 3 4 

18 I think about how I might best solve 
the problem 

0 1 2 3 4 
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19 I talk to someone about how I feel. 0 1 2 3  

20 I seek alternative therapies such as 
acupuncture, chiropractics, 
osteopathy. 

0 1 2 3 4 

  Does 
not 

apply/
never 

Rarely Someti
mes 

Often Very 
often 

21 I keep others from knowing my 
problems. 

0 1 2 3 4 

22 I use relaxation techniques such as 
meditation, visualisation, yoga, 
massage. 

0 1 2 3 4 

23 I laugh and try to find humour in my 
situation. 

0 1 2 3 4 

24 I think of others worse off than me. 0 1 2 3 4 

25 I accept the fact that it happened. 0 1 2 3 4 

26 I control my emotions. 0 1 2 3 4 

28 I try to get something positive out of 
it. 

0 1 2 3 4 

29 I plan ahead what I need to do. 0 1 2 3 4 

31 I put it to the back of my mind and 
try not to think about it. 

0 1 2 3 4 

32 I blame MS 0 1 2 3 4 

33 I use assistive equipment such as a 
wheelchair, computer, crutches or 
incontinence aids. 

0 1 2 3 4 

34 I use respite services 0 1 2 3 4 

35 I ask for financial or other material 
assistance. 

0 1 2 3 4 

36 I wish that I could change what had 
happened. 

0 1 2 3 4 

 

 Dr Kenneth I Pakenham 
School of Psychology 
The University of Queensland 
Brisbane    Qld   4072 
Australia 
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Appendix I 

Brief COPE 

Carver (1997) 

 

How often have you tried these strategies to deal with your main MS-related problem in 

the past month 

Does not 
apply/never 

Rarely Sometimes Often Very often 

0 1 2 3 4 

 

Active Coping 
I’ve been concentrating my efforts on doing something about the situation I'm in. 
I’ve been taking action to try to make the situation better. 
 
Planning 
I’ve been trying to come up with a strategy about what to do. 
I’ve been thinking hard about what steps to take. 
 
Positive Reframing 
I’ve been trying to see it in a different light, to make it seem more positive. 
I’ve been looking for something good in what is happening. 
 
Acceptance 
I’ve been accepting the reality of the fact that it has happened. 
I’ve been learning to live with it. 
 

Humor 
I’ve been making jokes about it. 
I've been making fun of the situation. 
 
Religion 

I've been trying to find comfort in my religion or spiritual beliefs. 
I’ve been praying or meditating. 
 
Using Emotional Support 
I’ve been getting emotional support from others. 
I’ve been getting comfort and understanding from someone. 
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Using Instrumental Support 
I’ve been trying to get advice or help from other people about what to do. 
I’ve been getting help and advice from other people. 
 
Self-Distraction 
I’ve been turning to work or other activities to take my mind off things. 
I’ve been doing something to think about it less, such as going to movies, watching TV, 
reading, daydreaming, sleeping or shopping. 
 
Denial 
I’ve been saying to myself “this isn't real”. 
I’ve been refusing to believe that it has happened. 
 
Venting 
I’ve been saying things to let my unpleasant feelings escape. 
I’ve been expressing my negative feelings. 
 
Substance Use 
I’ve been using alcohol or other drugs to make myself feel better. 
I’ve been using alcohol or other drugs to help me get through it. 
 
Behavioral Disengagement 
I’ve been giving up trying to deal with it. 
I’ve been giving up the attempt to cope. 
 
Self-Blame 
I’ve been criticizing myself. 
I’ve been blaming myself for things that happened. 

Emotional Processing 
I take time to figure out what I’m really feeling 
I delve into my feelings to get a thorough understanding of them 
I realize that my feelings are valid and important 
I acknowledge my emotions 
 
Emotional Expression 
I let my feelings come out freely 
I take time to express my emotions 
I allow myself to express my emotions 
I feel free to express my emotions
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Appendix J 

Pearlin-Schooler Mastery Scale 

Pearlin and Schooler (1978) 

PSMS 

Please select the response that indicates how strongly you agree or disagree with each 
statement. 

 STRONGLY 

AGREE 

AGREE NEITHER 

AGREE NOR 

DISAGREE 

DISAGREE STRONGLY 

DISAGREE 

1. I have little control over 

the things that happen to 

me. 

1 2 3 4 5 

2. There is really no way I 

can solve some the 

problems that I have. 

1 2 3 4 5 

3. There is little I can do to 

change many of the 

important things in my life. 

1 2 3 4 5 

4. I often feel helpless in 

dealing with the problems 

of life. 

1 2 3 4 5 

5. Sometimes I feel that I'm 

being pushed around in life. 

1 2 3 4 5 

6. What happens to me in 

the future mostly depends 

on me. 

1 2 3 4 5 

7. I can do just about 

anything I really set my 

mind to do. 

1 2 3 4 5 
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Appendix K 

Benefit Finding 

(Mohr et al., 1999) 

BFS 

Instructions:  

1 2 3 4 5 

Strongly 
Disagree 

Disagree Neutral Agree Strongly Agree 

 

 1 2 3 4 5 

1. Since having MS I have learned to communicate better with 
people 

1 2 3 4 5 

2. I feel my family or friends worry about me more since I have had 
MS 

1 2 3 4 5 

3. I keep in better touch with my family since having MS 1 2 3 4 5 

4.   MS has helped me be closer to my family  1 2 3 4 5 

5.   MS has made me appreciate life more 1 2 3 4 5 

6.   I express more feelings since I have had MS 1 2 3 4 5 

7.   MS has made me more independent in many ways 1 2 3 4 5 

8.  Having MS has helped me become more compassionate towards 
others 

1 2 3 4 5 

9.  Having MS has helped me be closer to my spouse/significant 
other 

1 2 3 4 5 

10.  MS has made me realize the importance of being independent 1 2 3 4 5 

11.  My friends and family have become more helpful since I have 
had MS 

1 2 3 4 5 

12.  MS has helped me be a better friend 1 2 3 4 5 

13.  MS has made me more conscientious and self-disciplined 1 2 3 4 5 

14.  I have become more introspective 1 2 3 4 5 

15.  I am less inhibited now as compared to before I had MS 1 2 3 4 5 

16.  I have become more spiritual 1 2 3 4 5 

17.  I have become more respectful of others 1 2 3 4 5 

18.  I am more compassionate towards others since having MS 1 2 3 4 5 

19.  I am more motivated to succeed since having MS 1 2 3 4 5 
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Appendix L 

Rosenberg Self-Esteem Scale 

RSE 

(Rosenberg, 1965) 

 
Instructions: Below is a list of statements dealing with your general feelings about yourself. 
If you strongly agree, circle SA. If you agree with the statement, circle A. If you disagree, 
circle D. If you strongly disagree, circle SD.  
 

1. On the whole, I am satisfied with myself.  SA A D SD 

2.* At times, I think I am no good at all.  SA A D SD 

3. I feel that I have a number of good qualities.  SA A D SD 

4. I am able to do things as well as most other people.  SA A D SD 

5.* I feel I do not have much to be proud of.  SA A D SD 

6.* I certainly feel useless at times.  SA A D SD 

7. I feel that I’m a person of worth, at least on an 

equal plane with others.  

SA A D SD 

8.* I wish I could have more respect for myself.  SA A D SD 

9.* All in all, I am inclined to feel that I am a failure.  SA A D SD 

10. I take a positive attitude toward myself.  SA A D SD 
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Appendix M 
 

Hospital Anxiety and Depression Scale 

 
HADS 

 
(Zigmond & Snaith, 1983) 

 
This questionnaire is designed to help us to know how you feel.  Read each item and 
select the reply which comes closest to how you have been feeling in the past week.  
Don’t take too long over your replies; your immediate reaction to each item will 
probably be more accurate than a long thought out response. 
 

1. I feel tense or wound up: 
a. Most of the time 
b. A lot of the time 
c. From time to time, occasionally 
d. Not at all 

 

2. I still enjoy the things I used to enjoy: 
a. Definitely as much 
b. Not quite so much 
c. Only a little 
d. Hardly at all 

 

3. I get a sort of frightened feeling as if 
something awful is about to happen: 

a. Very definitely and quite badly 
b. Yes, but not too badly 
c. A little, but it doesn’t worry me 
d. Not at all 

 

4. I can laugh and see the funny side of 
things: 

a. As much as I always could 
b. Not quite so much now 
c. Definitely not so much now 
d. Not at all 

 

5. Worrying thoughts go through my mind: 
a. A great deal of the time 
b. A lot of the time 
c. From time to time, but not too often 
d. Only occasionally 

 

6. I feel cheerful: 
a. Not at all 
b. Not often 
c. Sometimes 
d. Most of the time 

 

7. I can sit at ease and feel relaxed: 
a. Definitely 
b. Usually 
c. Not often 
d. Not at all 

 

8. I feel as if I am slowed down: 
a. Nearly all the time 
b. Very often 
c. Sometimes 
d. Not at all 
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9. I get a sort of frightened feeling like 
‘butterflies’ in the stomach: 

a. Not at all 
b. Occasionally 
c. Quite often 
d. Very often 

10. I have lost interest in my appearance: 
a. Definitely 
b. I don’t take so much care as I 

should 
c. I may not take quite as much care 
d. I take just as much care as ever 

11. I feel restless as if I have to be on the 
move: 

a. Very much indeed 
b. Quite a lot 
c. Not very much 
d. Not at all 

 

12. I look forward with enjoyment to 
things: 

a. As much as ever I did 
b. Rather less than I used to 
c. Definitely less than I used to 
d. Hardly at all 

 

13. I get sudden feelings of panic: 
a. Very often indeed 
b. Quite often 
c. Not very often 
d. Not at all 

 

14. I can enjoy a good book or TV 
programme: 

a. Often 
b. Sometimes 
c. Not often 
d. Very seldom 

 

 



Adjustment and MS 333 

 

Appendix N 

The International Positive and Negative Affect Schedule Short Form  

I-PANAS-SF 

(Thompson, 2007) 

Thinking about yourself and how you normally feel, to what extent do you generally 

feel: 

Upset 1 never/ 

not at all 
2 3 4 5 always/ 

all the time 

Hostile 1 never/ 

not at all 
2 3 4 5 always/ 

all the time 

Alert 1 never/ 

not at all 
2 3 4 5 always/ 

all the time 

Ashamed 1 never/ 

not at all 
2 3 4 5 always/ 

all the time 

Inspired 1 never/ 

not at all 
2 3 4 5 always/ 

all the time 

Nervous 1 never/ 

not at all 
2 3 4 5 always/ 

all the time 

Determined 1 never/ 

not at all 
2 3 4 5 always/ 

all the time 

Attentive 1 never/ 

not at all 
2 3 4 5 always/ 

all the time 

Afraid 1 never/ 

not at all 
2 3 4 5 always/ 

all the time 

Active 1 never/ 

not at all 
2 3 4 5 always/ 

all the time 
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Appendix O 

WHOQOL-BREF 

(WHOQOL Group, 1998) 

This questionnaire asks how you feel about your quality of life, health, and other areas of 

your life. Please answer all the questions. If you are unsure about which response to 

give to a question, please choose the ONE that appears most appropriate. This can often 

be your first response. 

Please keep in mind your standards, hopes, pleasures, and concerns. We ask that you 

think about your life in the last two weeks.  

 

 Very poor Poor Neither 
poor nor 
good 

Good Very 
good 

How would you rate 
your quality of life? 

1 2 3 4 5 

 

 Very 
dissatisfied 

Dissatisfied Neither 
satisfied nor 
dissatisfied 

Satisfied Very 
Satisfied 

How satisfied 
are you with 
your health? 

1 2 3 4 5 

 
The following questions ask about how much you have experienced certain things in the 

last two weeks 

 

 Not at all A little A moderate 
amount 

Very much An 
extreme 
amount 

How much do you 
feel that pain 
prevents you from 
doing what you need 
to do? 

1 2 3 4 5 

How much do you 
need medical 
treatment to function 

1 2 3 4 5 
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in your daily life? 

How much do you 
enjoy life? 

1 2 3 4 5 

 

 Not at all A little A moderate 
amount 

Very much Extremely 

To what extent do 
you feel life to be 
meaningful? 

1 2 3 4 5 

How well are you 
able to concentrate? 

1 2 3 4 5 

How safe do you feel 
in your daily life? 

1 2 3 4 5 

How healthy is your 
physical 
environment? 

1 2 3 4 5 

 
The following questions ask about how completely you experience or were able to do 
certain things in the last two weeks 

 

 Not at all A little Moderately Mostly Completely 

Do you have enough 
energy for everyday 
life? 

1 2 3 4 5 

Are you able to 
accept your bodily 
appearance? 

1 2 3 4 5 

To what extent do 
you have enough 
money to meet your 
needs? 

1 2 3 4 5 

How available to 
you is the 
information you 
need in your day-to-
day life? 

1 2 3 4 5 

To what extent do 
you have the 
opportunity for 
leisure activities? 

1 2 3 4 5 
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The following questions ask you to say how good or satisfied you have felt about 
various aspects of your life over the last two weeks 

 

 Very poor Poor Neither 
poor nor 
good 

Good Very 
good 

How well are you 
able to get around? 

1 2 3 4 5 

 

 Very 
dissatisfied 

Dissatisfied Neither 
satisfied nor 
dissatisfied 

Satisfied Very 
satisfied 

How satisfied are 
you with your 
sleep? 

1 2 3 4 5 

How satisfied are 
you with your 
ability to perform 
daily living 
activities? 

1 2 3 4 5 

How satisfied are 
you with your 
capacity for work? 

1 2 3 4 5 

How satisfied are 
you with yourself? 

1 2 3 4 5 

How satisfied are 
you with your 
personal 
relationships? 

1 2 3 4 5 

How satisfied are 
you with your sex 
life? 

1 2 3 4 5 

How satisfied are 
you with the 
support you get 
from your friends? 

1 2 3 4 5 

How satisfied are 
you with the 
conditions of your 
living place? 

1 2 3 4 5 

How satisfied are 
you with your 

1 2 3 4 5 
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access to health 
services? 

How satisfied are 
you with your 
transport? 

1 2 3 4 5 

 
The following question refers to how often you have felt or experienced certain things 

in the last two weeks 
 

 Never Seldom Quite 
often 

Very often Always 

How often do you 
have negative 
feelings, such as blue 
mood, despair, 
anxiety, depression? 

1 2 3 4 5 
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Appendix P 

Satisfaction With Life Scale 

SWLS 

(Diener et al., 1985) 

Below are five statements with which you may agree or disagree. Using the 1-7 scale 

below, indicate your agreement with each item. Please be open and honest in your 

responding. 

 1 
Strongly 
disagree 

2 
disagree 

3 
Slightly 
disagree 

4 
Neither 
agree 
nor 

disagree 

5 
slightly 
agree 

6 agree 7 
strongly 

agree 

In most ways my life 
is close to my ideal 

1 
Strongly 
disagree 

2 
disagree 

3 
Slightly 
disagree 

4 
Neither 
agree 
nor 

disagree 

5 
slightly 
agree 

6 agree 7 
strongly 

agree 

The conditions of my 
life are excellent 

1 
Strongly 
disagree 

2 
disagree 

3 
Slightly 
disagree 

4 
Neither 
agree 
nor 

disagree 

5 
slightly 
agree 

6 agree 7 
strongly 

agree 

I am satisfied with my 
life 

1 
Strongly 
disagree 

2 
disagree 

3 
Slightly 
disagree 

4 
Neither 
agree 
nor 

disagree 

5 
slightly 
agree 

6 agree 7 
strongly 

agree 

So far I have gotten 
the important things I 
want in life 

1 
Strongly 
disagree 

2 
disagree 

3 
Slightly 
disagree 

4 
Neither 
agree 
nor 

disagree 

5 
slightly 
agree 

6 agree 7 
strongly 

agree 

If I could live my life 
over, I would change 
almost nothing 

1 
Strongly 
disagree 

2 
disagree 

3 
Slightly 
disagree 

4 
Neither 
agree 
nor 

disagree 

5 
slightly 
agree 

6 agree 7 
strongly 

agree 
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Appendix Q 

Factor Analyses of Study Measures 

The procedure for the factor analyses is described in the main text. 

1. LOT-R 

The LOT-R was subjected to factor analysis as described above and the KMO 

statistic and Bartlett’s test for sphericity were found acceptable to proceed (see Table 

Q1). As described in the methods section, previous research indicates the presence of 

between one and three factors (Fournier et al., 2002a; Glaesmer et al., 2012; Scheier et 

al., 1994). When an unconstrained principal axis factor analysis was conducted (i.e., the 

number of factors was not inputted in the analysis), Kaiser’s criterion indicated the 

presence of one factor and the scree plot demonstrated inflexions that could indicate the 

presence of either one or two factors. Parallel analysis was conducted, which indicated 

the presence of a two-factor solution. 

The data were re-analyzed to examine both a one-factor and two-factor solution 

(see Table Q2 for factor loadings). The one-factor solution explained 47.24% of the 

variance and all factor loadings were greater than .40. The two-factor solution explained 

55.31% of the variance, all factor loadings were greater than .40 after rotation, and the 

two factors correlated at r = .68. The pattern matrix indicated that the negatively worded 

items all loaded on the first factor and the remaining items loaded on the second factor. 

There was one complex item (Item 10) that loaded at .46 on one factor and at .35 on the 

other factor. For the sake of parsimony, it was determined to retain the one-factor 

solution and to create three parcels of randomly selected items for the structural equation 
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Table Q1 

Summary of exploratory factor analyses of study measures 

 KMO Statistic 

(range of 

individual 

items) 

Bartlett’s Test of 

Sphericity 

Eigenvalues >1 

(% of 

cumulative 

variance) 

Scree Plot Parallel Analysis  

(95
th

 percentile) 

# of 

Factors 

Retaine

d 

LOT-R .85 (.81-.89) χ
2 (15) = 974.53 

 p < .001 

1 (55.28%) 1 or 2 

factors 

2 factors 1 factor 

CAHS .88 (.76-.92) χ
2 (78) = 1819.63 

 p < .001 

3 (57.67%) 1 or 3 

factors 

4 factors 3 factors 

CMSS .80 (.62-.86) χ
2 (406) = 3006.69 

 p < .001 

8 (56.37%) 5 or 7 

factors 

9 factors 

 

5 factors 

COPE .78 (.60-.91) χ
2 (378) = 8001.10 8 (73.90%) 2, 5, 7, 9, or 13 factors 9 factors 
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 p < .001 14 factors 

Emotional 

Expression and 

Emotional 

Processing 

.86 (.79-.92) χ
2 (28) = 3220.78 

 p < .001 

2 (81.87%) 2or 3 

factors 

3 factors 3 factors 

PSMS .83 (.78-.89) χ
2 (21) = 1138.81 

 p < .001 

2 (66.08%) 1 or 3 

factors 

3 factors 3 factors 

BFS .88 (.80-.93) χ
2 (171) = 3038.83 

 p < .001 

4 (55.74%) 2 or 4 

factors 

 4 factors 2 factors 

RSE .93 (.92-.95) χ
2 (45) = 2081.42 

 p < .001 

1 (53.87%) 1 factor 2 factors 1 factor 

HADS .90 (.85-.94) χ
2 (91) = 2341.13 

 p < .001 

3 (59.36%) 2 or 4 

factors 

3 factors 2 factors 
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I-PANAS-SF .81 (.76-.88) χ
2 (45) = 1472.16 

 p < .001 

2 (66.10%) 2 or 3 

factors 

3 factors 2 factors 

WHOQOL-BREF .90 (.77-.95) χ
2 (253) = 4251.03 

 p < .001 

6 (63.39%) 2, 3, or 7 

factors 

7 factors 2 factors 

SWLS .86 (.82-.91) χ
2 (10) = 1679.39 

 p < .001 

1 (75.53%) 1 factor 1 factor 1 factor 

Note. KMO = Kaiser-Meyer-Olkin statistic; LOT-R = Life Orientation Test - Revised; CAHS = Cognitive Appraisal of Health Scale; 

CMSS = Coping with Multiple Sclerosis Scale; COPE = Brief COPE; PSMS = Pearlin-Schooler Mastery Scale; BFS = Benefit 

Finding Scale; RSE = Rosenberg Self-Esteem Scale; HADS = Hospital Anxiety and Depression Scale; I-PANAS-SF = International 

Positive and Negative Affect Schedule - Short Form; WHOQOL-BREF = World Health Organization Quality of Life - BREF; SWLS 

= Satisfaction with Life Scale 
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Table Q2 

Principal axis factoring of the LOT-R 

Item One-Factor 

Solution 

Loadings 

Two-Factor Solution - Rotated 

(Promax) Factor Loadings 

 Factor 1 Factor 1 Factor 2 

LOTR7 - R “I hardly ever 

expect things to go my way.” 

.80 .89 -.06 

LOTR9 - R "I rarely count on 

good things happening to me." 

.78 .85 -.04 

LOTR-10 - “Overall, I expect 

more good things to happen to 

me than bad.” 

.74 .35 .46 

LOTR3 - R “If something can 

go wrong for me, it will.” 

.69 .67 .04 

LOTR-4 - “I'm always 

optimistic about my future.” 

.61 .12 .61 

LOTR-1 - “In uncertain times, I 

usually expect the best.” 

.43 -.13 .69 

    

Eigenvalue 2.83 2.90 0.42 

% of variance 47.24 48.37 6.94 

α .84 .83 .70 
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M (SD) 13.34 (4.94) 6.65 (3.02) 6.69 (2.51) 

Note. Factor loadings greater than .32 appear in bold. For Factor 1 of the two-factor 
solution, only the three items that did not cross-load were used in the calculation of mean 
and Cronbach’s alpha. 
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model. The three parcels were created by selecting two items based on their loading 

within the one-factor model. The parcels were as follows: parcel one is Items 7 and 9, 

parcel two is Items 10 and 3, and parcel three is Items 4 and 1. 

2. CAHS 

The CAHS was subjected to factor analysis as described above and the KMO 

statistic and Bartlett’s test for sphericity were found acceptable to proceed (see Table 

Q1). Principal axis factor analysis was conducted constraining the number of factors to 

three, based on previous research (Ahmad, 2005, 2010). Kaiser’s criterion indicated the 

presence of three factors and the scree plot demonstrated inflexions that could indicate 

the presence of either one or four factors. Parallel analysis was conducted, which 

indicated the presence of a four-factor solution.  

The data were re-analyzed to examine a four-factor solution. The four-factor 

solution explained 48.45% of the variance, all rotated factor loadings were greater than 

.40, and the four factors all correlated at r = -.33 to r = .66. The fourth factor had only 

one high-loading item, with an additional cross-loading item from another factor loading 

at .32. The four-factor solution was not deemed to be viable and the three-factor solution 

was re-examined. A three-factor solution accounted for 45.12% of the variance, all 

rotated factor loadings were greater than .40, there were no complex items with a cross-

loading greater than .32 (Tabachnick & Fidell, 2007), and the three factors all correlated 

at r = -.37 to r = .68. The first factor was similar to the original Harm/Loss subscale with 

the addition of one item from the original Threat subscale “I have a lot to lose because of 

this health problem” (Item 8). Conceptually, this item is consistent with other items on 
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the Harm/Loss subscale and, with a low factor loading on the original scale, it was 

decided to re-score the Harm/Loss and Threat scales for use in later analyses. Items on 

the Challenge subscale were consistent with the original scoring. See Table Q3 for factor 

loadings. 

3. CMSS 

The KMO statistic and Bartlett’s test for sphericity were found acceptable to 

proceed with the factor analysis of the CMSS, as described above (see Table Q1). 

Previous research indicated seven components (Pakenham, 2001), so a principal axis 

factor analysis was conducted constraining the number of factors to seven. Kaiser’s 

criterion indicated the presence of eight factors and the scree plot demonstrated 

inflexions that could indicate the presence of five or seven factors. Parallel analysis 

indicated the presence of a nine-factor solution. 

The data were re-analyzed to examine a nine-factor solution, which explained 

42.39% of the variance. All rotated factor loadings were above .32 and the correlations 

among factors ranged from r = -.00 to r = .63. Factor 9 had only one item (Item 9), 

Factors 7 and 8 had only two items loading on each (Items 29 & 25, and Items 3 & 24, 

respectively), and one item (Item 6) cross-loaded on both Factors 2 and 6. The nine-

factor solution was considered to be an over-extraction and, given the previous research 

indicating a seven-factor structure, seven factors were tested.  

The seven-factor solution explained 38.66% of the variance. Rotated factor 

loadings were above .32 for most items, except for Item 3 (cross-loading of < .32 on both 

Factors 1 and 3) and Item 9 (cross-loading of < .20 on Factors 1, 3, and 7). Factor 1 
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Table Q3 

Principal Axis Factoring of the CAHS with Oblique (Promax) Rotation 

 
Factor 

1 2 3 

I have been harmed in some way by 

this health problem. (CAHS-11) 

.75 -.04 -.00 

Relationships with my family and 

friends have suffered. (CAHS-10) 

.74 -.10 -.02 

I have a sense of loss over things I can 

no longer do. (CAHS-7) 

.73 -.01 .00 

This health problem has damaged my 

life. (CAHS-5) 

.70 .07 .07 

I have a lot to lose because of this 

health problem. (CAHS-8) 

.52 .24 -.05 

I have not been able to do what I want 

to do because of this health problem. 

(CAHS-2) 

.47 .19 -.05 

The health problem is frightening to 

me. (CAHS-3) 

-.07 .82 .03 

Recoded - This health problem isn’t 

stressful to me. (CAHS-4r) 

-.03 .53 -.02 

I worry about what will happen to me. 

(CAHS-9) 

.20 .46 .03 
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Recoded - I don’t think much about 

this health problem (CAHS-12r) 

.20 .45 -.02 

There is a lot I can do to overcome 

this health problem. (CAHS-13) 

-.01 .06 .72 

I can beat this health problem, despite 

the difficulties. (CAHS-6) 

-.12 .11 .64 

I can control what will happen to me. 

(CAHS-1) 

.13 -.22 .58 

    

Eigenvalue 4.40 .91 .55 

% of variance 33.88 6.99 4.25 

α .85 .70 .68 

M (SD) 20.97 (5.86) 14.94 (3.48) 9.46 (2.76) 

Note. Factor loadings greater than .32 appear in bold. Item 8 was removed from the 

Threat scale and combined to the Harm/Loss scale for further analyses. 
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consisted of six items, Factor 2 consisted of five items, Factors 3, 5, and 6 consisted of 

four items each, and Factors 4 and 7 consisted of three items each. There was some 

inconsistency between the factor structure found in the current study and that reported in 

the original research. It was decided to revise the scales based upon the current factor 

analysis, with attention to both statistical and conceptual loading of items on each factor. 

For Factor 1, the first four items (Items 18, 19, 20, 22) were consistent with a 

theme of acceptance and Items 21 and 24 were removed from the scale due to 

inconsistent content. For Factor 2, all five items (Items 4, 5, 7, 8, 23) were consistent 

with a theme of energy conservation. For Factor 3, the first three items (Items 11, 12, 13) 

were consistent with an active coping theme, and Item 3 was removed from the scale due 

to inconsistent content and a low factor loading score. The items loading on Factor 4 

consisted of two items (Items 10 and 14) related to emotional release or expression of 

feelings and one avoidance item (Item 16) loaded negatively and related to not 

expressing ones’ problems to others. It was decided to reverse score Item 16 for 

inclusion on this scale. Factor 5 consisted of the same four items from the original 

personal health control scale (Items 1, 2, 15, and 17). The items on Factor 6 were 

comprised by four (Items 6, 26, 27, and 28) of the five original items from the physical 

assistance scale. For Factor 7, two items were reverse scored items that originally 

belonged to the acceptance scale (Items 25 and 29) and one negatively- and low-loading 

item belonged to the original avoidance scale (Item 9). As the content of the three items 

was mixed and related to wishful thinking, blame, and avoidance, it was decided to not 

include this factor in future analyses. The principal axis factor analysis was re-run with 6 
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factors, and it explained 39.87% of the variance. Table Q4 provides the factor loadings 

for the final rotated 6-factor solution and indicates the original scale for each item. The 

following factors correlated above r = .30: Factor 1 and Factors 2, 3, 4, and 5; Factor 2 

and Factors 3, 5, and 6; Factor 3 and Factors 4 and 5; and Factors 4 and 5. Since Factor 6 

had the lowest Cronbach’s alpha (α = .57) and correlated with only one of the other 

factors, it was decided to exclude items loading on this factor from further analyses as 

well.  

4. Brief COPE 

The Brief COPE was subjected to exploratory principal axis factor analysis, as 

described above. The KMO statistic and Bartlett’s test for sphericity both indicated 

acceptable values (see Table Q1). Previous research indicated a nine-factor structure 

(Carver, 1997; Somer et al., 2010) for the 14 subscales, so the number of factors in the 

principal axis factor analysis was constrained to such in the first analysis. Kaiser’s 

criterion indicated the presence of eight factors and the scree plot demonstrated 

inflexions that could be indicative of 2, 5, 7, 9, or 14 factors. Parallel analysis indicated 

the presence of a 13-factor solution. 

The data were re-analyzed to examine a 13-factor solution, which explained 

77.27% of the variance. The factors correlated between r = -.01 to r = .62. The first 

factor consisted of four items and each subsequent factor consisted of two items. All 

rotated factors had loadings of greater than .60. There was one Heywood case in which a 

factor loading (Item 26) was greater than 1 on the seventh factor; this renders the 

solution invalid and may be due to an over-extraction of factors (Hoyle & Duvall, 2004).  
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Table Q4 

Principal Axis Factoring of CMSS - Rotated (Promax) Solution for Retained Factors 

Item 
Factor      Orig. 

1 2 3 4 5 6 Scale 

I accept the fact that it 

happened. (CMSS 20) 

.71 .02 .00 -.16 .09 -.09 AC 

I think of others worse off 

than me. (CMSS 19) 

.64 -.04 -.03 -.01 -.02 .05 AC 

I try to get something 

positive out of it. (CMSS 22) 

.59 -.01 .10 .14 -.00 .02 PS 

I laugh and try to find 

humour in my situation. 

(CMSS 18) 

.57 -.00 .04 .06 .01 .12 AC 

I have a rest. (CMSS 5) .04 .75 -.17 -.06 .03 -.17 EC 

I conserve my energy, for 

example, by pacing myself 

or prioritising activities. 

(CMSS 7) 

-.01 .73 .02 .04 -.00 -.01 EC 

I avoid situations that may 

aggravate the problem. 

(CMSS 4) 

-.09 .49 .11 .06 -.08 -.08 EC 



Adjustment and MS 352 

 

I modify my living 

environments to meet my 

needs, for example, make 

home modifications, install 

air conditioners. (CMSS 8) 

.01 .43 .05 -.02 .13 .27 PA 

I plan ahead what I need to 

do. (CMSS 23) 

.12 .40 .18 .10 -.17 -.02 PS 

I concentrate my efforts on 

things I can do. (CMSS 11) 

.02 .03 .79 -.07 -.04 -.01 PS 

I focus on the here and now. 

(CMSS 12) 

.09 .00 .72 -.09 -.01 -.08 PS 

I think about how I might 

best solve the problem. 

(CMSS 13) 

.01 -.05 .61 .08 .02 .04 PS 

I use relaxation techniques 

such as meditation, 

visualisation, yoga, massage. 

(CMSS 17) 

.08 .12 -.08 .64 -.07 -.02 PHC 

I use exercise programs such 

as hydrotherapy, physio 

exercises, gym program. 

(CMSS 1) 

-.03 -.03 -.05 .64 -.00 -.02 PHC 
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I seek alternative therapies 

such as acupuncture, 

chiropractics, osteopathy. 

(CMSS 15) 

-.15 -.05 .13 .48 .07 .06 PHC 

I try to find comfort in my 

religion/faith. (CMSS 2) 

.06 .03 -.09 .36 -.03 .08 PHC 

I talk to someone about how 

I feel. (CMSS 14) 

.04 .04 .00 .11 .76 -.09 ER 

I let my feelings out. (CMSS 

10) 

-.02 -.06 .13 .03 .68 -.01 ER 

I keep others from knowing 

my problems. (CMSS 16-R) 

.05 -.02 -.13 -.13 .45 .03 AV 

I use assistive equipment 

such as a wheelchair, 

computer, crutches or 

incontinence aids. (CMSS 

26) 

.01 .00 -.00 -.08 -.10 .71 PA 

I ask for financial or other 

material assistance. (CMSS 

28) 

-.01 -.09 .04 .11 -.04 .49 PA 

I use respite services. (CMSS 

27) 

.11 -.19 -.09 .08 .03 .48 PA 
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I ask for physical assistance. 

(CMSS 6) 

-.09 .28 -.01 -.07 .16 .43 PA 

        

Eigenvalue 4.23 1.69 0.99 0.97 0.70 0.58  

% variance 18.39 7.36 4.31 4.23 3.06 2.53  

α .74 .70 .75 .63 .59 .57  

M (SD) 2.61 

(0.79) 

2.26 

(0.72) 

2.64 

(0.75) 

1.90 

(0.84) 

1.38 

(0.89) 

1.01 

(0.79) 

 

Note. Factor loadings greater than .32 appear in bold. The original scale to which each 
item belonged is provided for comparison. AC = acceptance, AV = avoidance, PS = 
problem solving, PA = physical assistance, PHC = personal health control, ER = 
emotional release, EC = energy conservation 
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A nine-factor solution was examined subsequently. 

The nine-factor solution explained 68.29% of the variance, with the factors 

correlating between r = .02 to r = .45. Factor 1 consisted of four items, including both 

planning and active coping. Factor 2 consisted of five items, including both self-blame 

items, both behavioural disengagement items, and one self-distraction item that was 

cross-loaded with another factor (Factor 5) with a low loading (<.32) on both. Factor 3 

consisted of 4 items, both the emotional support and instrumental support items. Factor 4 

consisted of the substance abuse items. Factor 5 was made up of items from the 

acceptance and positive reframing subscales, as well as one self-distraction item (with a 

low factor loading < .32). The positive reframing items also demonstrated high (>.32) 

cross-loadings on the first factor. Factors 6 through 9 consisted of both items from the 

following respective subscales: humour, religion, denial, and venting. In order to include 

only high-loading items without cross-loadings, both of the self-distraction items and 

positive reframing items were removed from the analysis and the principal axis factor 

analysis was conducted again constraining the items to a nine-factor solution. 

With the removal of the self-distraction and positive reframing items, the nine-

factor solution accounted for 74.79% of the variance. The factor structure remained the 

same as described above, aside from the removal of the aforementioned items, but 

changed in order of presentation. Factor 1: planning and active coping; Factor 2: 

emotional and instrumental support; Factor 3: self-blame and behavioural 

disengagement; Factor 4: substance use; Factor 5: humour; Factor 6: religion; Factor 7: 

denial; Factor 8: acceptance; and Factor 9: venting. Factors correlated between r = -.01 
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(Factors 3 and 5) to r = .49 (Factors 3 and 7; see Table Q5 for correlations). See Table 

Q6 for the final rotated factor loadings and the original subscale for each item. 

5. Emotional Processing and Emotional Expression Coping 

The two supplementary coping scales were also subjected to principal axis factor 

analysis as described previously. As the two scales had been derived from factor analysis 

(Stanton et al., 2000), it was anticipated that two factors would result. Kaiser’s criterion 

was indicative of two factors, and the scree plot demonstrated inflexions to indicate 

either two or three factors. Parallel analysis revealed the presence of three factors (see 

Table Q1). 

A principal axis factor analysis was conducted constraining the number of factors 

to three, and together the three factors explained 82.36% of the variance. All factor 

loadings were greater than .40 and there were no high cross-loadings. Factor 1 consisted 

of all four items from the emotional expression subscale, Factor 2 consisted of two 

emotional processing items (Item 1 and 2) relating to taking time to understand one’s 

feelings, and Factor 3 consisted of two emotional processing items (Items 3 and 4) that 

related to acknowledging one’s feelings as important. The three factors correlated highly, 

ranging from r = .49 (Factor 1 and 2) to r = .69 (Factors 2 and 3). In the interest of 

obtaining the original two-factor solution, a principal axis factor analysis constraining 

the items to two factors was conducted. A Heywood case resulted for one of the items, 

rendering the solution invalid, and the new three-factor structure was retained. See Table 

Q7 for factor loadings. 
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Table Q5 

Correlations amongst factors for the Brief COPE 

 1 2 3 4 5 6 7 8 

1 - planning and active coping --        

2 - emotional and instrumental support .45 --       

3 - self-blame and behavioural disengagement .15 .03 --      

4 - substance use .09 -.04 .29 --     

5 - humour .18 .21 -.02 .08 --    

6 - religion .20 .30 .05 -.07 .04 --   

7 - denial -.03 -.06 .49 .16 -.09 -.04 --  

8 - acceptance .27 .22 -.39 -.12 .35 .12 -.45 -- 

9 - venting .28 .31 .38 .16 .16 .13 .35 -.05 
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Table Q6 

Principal Axis Factoring of the Brief COPE - Rotated (Promax) Solution 

Item Factor 
Orig. 

Scale 

 1 2 3 4 5 6 7 8 9  

I've been trying to come up with a strategy 

about what to do. (3) 
.93 .00 .00 .01 -.02 .01 -.02 .02 .00 PL 

I've been thinking hard about what steps to 

take. (4) 
.91 -.03 .03 -.01 .02 .01 .00 -.00 -.01 PL 

I've been taking action to try to make the 

situation better. (2) 
.86 .04 -.11 -.01 .00 .00 .03 .05 .01 AC 

I've been concentrating my efforts on doing 

something about the situation I'm in. (1) 
.83 -.02 -.01 .02 .00 -.01 .03 -.04 .01 AC 

I've been getting emotional support from 

others. (13) 
-.11 .85 -.14 -.00 -.01 .04 .05 .07 .04 ES 
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I've been getting help and advice from other 

people. (16) 
.11 .81 .13 -.04 -.01 -.05 -.05 -.09 -.01 IS 

I've been getting comfort and understanding 

from someone. (14) 
-.11 .80 -.13 .04 .00 -.01 .04 .14 .04 ES 

I've been trying to get advice or help from 

other people about what to do. (15) 
.19 .70 .16 -.00 -.01 .02 -.08 -.07 -.05 IS 

I've been criticizing myself. (27) -.00 -.10 .87 .01 -.05 -.04 -.08 .20 .14 SB 

I've been blaming myself for things that 

happened. (28) 
.03 -.03 .74 -.06 -.05 .03 .04 .15 .06 SB 

I've been giving up trying to deal with it. 

(25) 
-.06 .05 .72 .03 .04 .00 .04 -.17 -.07 BD 

I've been giving up the attempt to cope. (26) -.07 .06 .70 .03 .07 .02 .08 -.18 -.12 BD 

I've been using alcohol or other drugs to 

make myself feel better. (23) 
.01 .01 -.03 .96 -.01 .01 .01 -.00 .01 SU 
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I've been using alcohol or other drugs to 

help me get through it. (24) 
.01 -.01 .03 .96 .00 -.00 -.01 .01 .00 SU 

I've been making fun of the situation. (10) .02 -.00 .01 -.00 .93 .01 -.01 .01 -.00 HU 

I've been making jokes about it. (9) -.01 -.02 -.02 -.00 .88 -.02 -.01 .04 .03 HU 

I've been trying to find comfort in my 

religion or spiritual beliefs. (11) 
-.04 -.00 .00 -.00 -.03 .94 -.00 .01 -.00 RE 

I’ve been praying or meditating. (12) .04 -.00 .01 .01 .02 .89 -.02 -.00 .00 RE 

I've been saying to myself “this isn't real”. 

(19) 
.04 -.02 .02 .01 .02 -.01 .91 .01 -.02 DE 

I've been refusing to believe that it has 

happened. (20) 
.00 .01 .05 -.01 -.05 -.02 .81 .02 .02 DE 

I've been accepting the reality of the fact 

that it has happened. (7) 
.02 .04 .11 .01 .03 .02 -.01 .85 -.06 AP 

I’ve been learning to live with it. (8) -.00 .04 -.02 .00 .02 -.02 .04 .78 -.04 AP 
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I've been expressing my negative feelings. 

(22) 
-.01 .00 .03 .03 -.00 -.04 -.08 -.03 .91 VE 

I've been saying things to let my unpleasant 

feelings escape. (21) 
.03 .05 .02 -.03 .04 .06 .14 -.09 .69 VE 

           

Eigenvalue 5.09 4.24 1.97 1.66 1.41 1.30 0.89 0.76 0.66  

% of variance 21.19 17.65 8.21 6.92 5.88 5.40 3.72 3.15 2.76  

α .93 .87 .84 .96 .91 .91 .87 .82 .83  

M (SD) 
2.32 

(1.01) 

1.86 

(1.03) 

1.04 

(0.91) 

0.50 

(0.95) 

2.02 

(1.18) 

1.31 

(1.35) 

0.67 

(0.95) 

2.75 

(0.91) 

1.29 

(1.00) 
 

Note. Factor loadings greater than .32 appear in bold. This table presents the final factor structure used in the present study. Items from 
the original self-distraction and positive reframing scales have been removed from above.  PL = planning, AC = active coping, ES = 
using emotional support, IS = using instrumental support, SB = self-blame, BD = behavioral disengagement, SU = substance use, HU 
= humor, RE = religion, DE = denial, AP = acceptance; VE = venting 
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Table Q7 

Principal Axis Factoring of the Emotional Expression and Processing Items: Rotated 

(Promax) Solution 

Item 

No. 
Item 

Factor Orig. 

Scale 1 2 3 

3 I allow myself to express my emotions. .99 -.03 -.02 Exp 

2 I take time to express my emotions. .91 .11 -.07 Exp 

4 I feel free to express my emotions. .85 -.11 .09 Exp 

1 I let my feelings come out freely. .84 .04 .03 Exp 

1 I take time to figure out what I'm really feeling. -.04 .90 .01 Pro 

2 I delve into my feelings to get a thorough 

understanding of them. 

.04 .87 .05 Pro 

3 I realize that my feelings are valid and 

important. 

-.03 .05 .90 Pro 

4 I acknowledge my emotions. .12 .05 .80 Pro 

      

 
Eigenvalue 

5.02 1.17 0.39  

 
% of variance 

62.80 14.68 4.88  

 
α 

.95 .89 .91  

 
M (SD) 

1.89 

(1.00) 

1.78 

(0.96) 

2.34 

(0.97) 

 

Note. Items loading above .32 appear in bold. Exp = emotional expression; Pro = 

emotional processing 
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6. PSMS 

The PSMS was subjected to principal axis factor analysis as described above. 

Acceptable values were found for both the KMO statistic and Bartlett’s test for 

sphericity (see Table Q1). Previous research indicates the presence of either one (Pearlin 

& Schooler, 1978) or two factors (e.g., Younger et al., 2008), so an unconstrained 

analysis was conducted. According to Kaiser’s criterion, two factors emerged from the 

items, whereas the scree plot indicates either one or three factors. Parallel analysis 

indicated a three-factor solution.  

The data were re-analyzed to examine the three-factor solution, which explained 

59.18% of the variance. All factor loadings were greater than .40 and there were no 

significant cross-loadings. The first factor had three items, and factors two and three had 

two items each. Items on the first factor related to a lack of control, items on the second 

factor related to feeling helpless, and items on the third factor related to agency or self-

confidence. The three factors were highly correlated, with factors 1 and 2 correlating at r 

= .70, factors 1 and 3 correlating at r = .66, and factors 2 and 3 correlating at r = .54. 

Rather than also testing a two-factor model for comparison, it was decided to retain the 

three rotated factors to use as composite measured variables for Mastery in the structural 

models. See Table Q8 for factor loadings. 

7. BFS 

The BFS was subjected to principal axis factor analysis and both the KMO 

statistic and Bartlett’s test for sphericity warranted further analysis (see Table Q1). 

Based on previous research (Pakenham, 2005), two factors were anticipated and the first  
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Table Q8 

Principal Axis Factoring of the PSMS - Rotated (Promax) Solution 

Item 

No. 
Item 

Factor 

1 2 3 

2 There is really no way I can solve some of the problems that 

I have. 

.93 -.08 -.05 

3 There is little I can do to change many of the important 

things in my life. 

.65 .12 .07 

1 I have little control over the things that happen to me. .49 .19 .04 

4 I often feel helpless in dealing with the problems of life. .01 .88 .04 

5 Sometimes I feel that I'm being pushed around in life. .02 .70 -.06 

7r I can do just about anything I really set my mind to do. .07 -.00 .77 

6r What happens to me in the future mostly depends on me. -.05 -.03 .69 

     

 Eigenvalue 3.24 0.56 0.34 

 % of variance 46.34 7.98 4.86 

 α .80 .77 .69 

 M (SD) 9.18 

(2.81) 

6.25 

(2.15) 

7.05 

(1.86) 

Note: Factor loadings greater than .32 appear in bold. 
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principal axis factor analysis constrained the number of factors to two. Using Kaiser’s 

criterion of eigenvalues greater than 1, four factors were indicated. The scree plot 

indicated inflexions to demonstrate the presence of either two or four factors. Parallel 

analysis indicated the presence of four factors. 

The data were re-analyzed to examine a four-factor solution, which explained 

45.34% of the variance. Factor 1 consisted of 10 items, Factor 2 consisted of four items, 

Factor 3 consisted of two items, and Factor 4 consisted of three items. For three of the 

factors, there was one item that loaded below the recommended .32 (Tabachnick & 

Fidell, 2007): Items 10 (Factor 1), 16 (Factor 2), and 9 Factor 4. Item 6 (“I express more 

feelings since I have had MS”) loaded highest on Factor 1 (factor loading = .44), but also 

cross-loaded on Factor 3 (factor loading = .35). The four factors correlated between r = 

.24 (Factors 2 and 4) and r = .68 (Factors 1 and 2). In an attempt to find a more 

parsimonious factor solution and given the findings of previous research, a two-factor 

solution was then tested. 

The two-factor solution accounted for 37.84% of the variance. The pattern matrix 

revealed that all items loaded at greater than .40 and there was only one cross-loading 

item (Item 6, “I express more feelings since I have had MS,” which loaded at .37 on 

Factor 1 and .36 on Factor 2). The two factors correlated at r = .48. Factor 1 consisted of 

15 items, whereas Factor 2 consisted of only four items. The last item on Factor 1 

(“Having MS has helped me be closer to my spouse/significant other”) loaded more 

highly on the first factor (.31) than the second factor (.26), which was in contrast to 

Pakenham’s (2005) factor structure. The factor structure was otherwise consistent with 
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Pakenham’s two subscales of personal growth and family-related growth. As mean 

scores were used to construct the subscales, it was decided to remove Items 6 and 9 from 

the scoring for the current study, and the two factors will be used in the structural models 

as measured variables. See Table Q9 for factor loadings. 

8. RSE 

The RSE was subjected to principal axis factor analysis and both the KMO 

statistic and Bartlett’s test for sphericity warranted further analysis (see Table Q1). 

According to previous research, both one-factor (e.g., Gray-Little et al., 1997) and two-

factor (e.g., Greenberger et al., 2003) structures have been identified for the RSE. As 

such, an unconstrained factor analysis was conducted. According to Kaiser’s criterion, 

only one factor was extracted, which is consistent with the one clear factor demonstrated 

on the scree plot. Parallel analysis indicated a two-factor solution. 

The two-factor solution was examined and this solution explained 53.77% of the 

variance. Review of the factor loadings in the pattern matrix revealed that all items 

loaded greater than .40 on each factor. There were two items that had high cross-loadings 

from the second factor onto the first (Items 1 and 10). The first factor consisted of all of 

the positively worded items, the second factor consisted of all of the negatively worded 

items, and the two factors correlated at r = .78. Given the cross-loadings of two items 

and high correlation between factors, a one-factor model was tested next. 

The one-factor model explained 49.01% of the variance and the factor matrix 

revealed that all items loaded higher than .40 (see Table Q10). The one-factor model was 

considered a better fit for the data in the current study and the ten items were split into 
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Table Q9 

BFS - Rotated (Promax) Factor Loadings 

Item 

No. 
Item 

Factor 

1 2 

17 I have become more respectful of others .85 -.20 

18 I am more compassionate towards others since having MS .81 -.19 

8 Having MS has helped me become more compassionate towards 

others 

.70 -.05 

12 MS has helped me be a better friend .67 .12 

13 MS has made me more conscientious and self-disciplined .59 .07 

7 MS has made me more independent in many ways .54 .08 

5 MS has made me appreciate life more .53 .17 

15 I am less inhibited now as compared to before I had MS .50 -.02 

19 I am more motivated to succeed since having MS .46 .07 

14 I have become more introspective .45 .03 

1 Since having MS I have learned to communicate better with 

people 

.44 .19 

16 I have become more spiritual .43 -.09 

10 MS has made me realize the importance of being independent .39 -.00 

6 I express more feelings since I have had MS .37 .36 

9 Having MS has helped me be closer to my spouse/significant 

other 

.31 .26 

4 MS has helped me be closer to my family .06 .76 
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3 I keep in better touch with my family since having MS -.01 .76 

2 I feel my family or friends worry about me more since I have had 

MS 

-.21 .69 

11 My friends and family have become more helpful since I have had 

MS 

.00 .62 

    

 Eigenvalue 5.66 1.53 

 % of variance 29.78 8.07 

 α .86 .79 

 M (SD) 3.22 

(0.61) 

3.27 

(0.82) 

Note: Factor loadings greater than .32 appear in bold. Items 6 and 9 were excluded from 

the calculation of the mean, standard deviation, and Cronbach’s alpha. 
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Table Q10 

Principal Axis Factoring of the RSE: Unrotated One-Factor Model 

Item No. Item Factor Loadings 

10r I take a positive attitude toward myself. .81 

9 All in all, I am inclined to feel that I am a failure. .79 

1r On the whole, I am satisfied with myself. .77 

2 At times, I think I am no good at all. .72 

5 I feel I do not have much to be proud of. .70 

8 I wish I could have more respect for myself. .70 

6 I certainly feel useless at times. .69 

7r I feel that I’m a person of worth, at least on an equal 

plane with others. 

.66 

3r I feel that I have a number of good qualities. .56 

4r I am able to do things as well as most other people. .55 

   

 Eigenvalues 4.90 

 % Variance 49.01 

 α .90 

 M (SD) 27.84 

(5.93) 

Note: Factor loadings greater than .32 appear in bold. 
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three summed parcels for use in the structural models. One parcel consisted of four items 

(Items 1, 2, 9 and 10) and two parcels consisted of three items each (Items 3, 5, and 8; 

and Items 4, 6, and 7). All three parcels contained at least one negatively worded item 

and at least one positively worded item and items. 

9. HADS 

The HADS was subjected to principal axis factor analysis, according to the 

previously described procedure. Based on previous research (Bjelland et al., 2002), a 

two-factor structure is most commonly found and the factors were constrained to two in 

the first run of the analysis. The KMO statistic and Bartlett’s test for sphericity indicated 

that the data warranted factor analysis (see Table Q1). According to Kaiser’s criterion of 

eigenvalues greater than 1, three factors would be extracted. The scree plot displayed 

inflexions to indicate that either two factors or four factors could be extracted. Parallel 

analysis also indicated three factors. 

The three-factor solution was examined using principal axis factor analysis, and 

48.38% of the variance was explained by the three factors. The first factor consisted of 

six items (1, 3, 5, 9, 11, 13), the second factor consisted of four items (2, 8, 10, 12), and 

the third factor consisted of four items (4, 6, 7, 14). Several items cross-loaded above .32 

onto other factors (Item 8 onto Factor 3; Item 7 onto Factor 1; Item 6 onto Factor 2). 

Factors 1 and 2 correlated at r = .53, Factors 1 and 3 correlated at r = .60, and Factors 2 

and 3 correlated at r = .69. With the extent of cross-loading items, high correlations 

between factors, and previous research indicating a simpler factor structure, it was 

decided to re-examine the two-factor solution. 
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The two-factor solution explained 44.67% of the variance and all items loaded 

greater than .32 on the factors (see Table Q11). There was only one cross-loading item 

from the original anxiety scale (Item 7 “I can sit at ease and feel relaxed”) that loaded 

almost as equally high on Factor 1 (Anxiety) as it did on Factor 2 (Depression). The two 

factors correlated at r = .58. Despite its appearance as a complex item loading more 

highly on the other scale in the current sample, it was decided to score the anxiety and 

depression subscales as recommended by the scale authors. 

10. I-PANAS-SF 

The I-PANAS-SF was subjected to principal axis factor analysis and a two-factor 

structure was anticipated based upon previous research (Thompson, 2007). Bartlett’s test 

of sphericity and the KMO statistic indicated that factor analysis of the data was 

acceptable, and the first run of the analysis was constrained to two factors (see Table 

Q1). According to Kaiser’s criterion, there are two factors in the data, and the scree plot 

demonstrated inflexions that could indicate two or three factors. Parallel analysis was 

conducted and three factors were suggested. 

A principal axis factor analysis was conducted constraining the number of factors 

to three. The three-factor solution explained 52.60% of the variance and all items loaded 

greater than .40 on each factor with no elevated cross-loading items. Factor 1 consisted 

of 5 items, all of which were from the original positive affect scale. Factor 2 consisted of 

three items (Items 1, 2, and 4) and Factor 3 consisted of two items (Items 6 and 9). 

Factors 1 and 2 correlated at r = -.38, Factors 1 and 3 correlated at r = -.28, and Factors 2 

and 3 correlated at r = .58. In the interest of parsimony and because of previous research  
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Table Q11 

Principal Axis Factoring of HADS - Rotated (Promax) Factor Solution 

Item 

No. 
Item 

Factor 
Orig. 

Scale 

1 2  

13r I get sudden feelings of panic .82 -.08 A 

9 I get a sort of frightened feeling like 

‘butterflies’ in the stomach 

.82 -.21 A 

3r I get a sort of frightened feeling as if 

something awful is about to happen 

.73 .03 A 

5r Worrying thoughts go through my mind .65 .14 A 

1r I feel tense or wound up .60 .17 A 

11r I feel restless as if I have to be on the move .42 -.01 A 

2 I still enjoy the things I used to enjoy -.18 .85 D 

12 I look forward with enjoyment to things -.11 .84 D 

6r I feel cheerful .20 .56 D 

10r I have lost interest in my appearance .02 .56 D 

8r I feel as if I am slowed down -.06 .55 D 

4 I can laugh and see the funny side of things .14 .49 D 

7 I can sit at ease and feel relaxed .41 .45 A 

14 I can enjoy a good book or TV programme .10 .36 D 

     

 Eigenvalues 5.02 1.23  
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 % Variance 35.89 8.78  

 α .83 .83  

 M (SD) 7.59 

(3.80) 

7.55 

(4.23) 

 

Note: Factor loadings greater than .32 appear in bold. Although the factor structure 
above indicates the cross-loading of one anxiety item onto the depression scale, the 
mean, standard deviation, and Cronbach’s alpha were calculated according to the 
original scale scoring. 
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indicating a two-factor solution provides sufficient fit, a two-factor solution was 

examined. 

The two-factor solution explained 46.56% of the variance after rotation and all 

items loaded above .40 on the two factors (see Table Q12). There were no cross-loading 

items. Factor 1 consisted of all of the original positive affect items and Factor 2 consisted 

of all of the original negative affect items. The two factors correlated at r = -.38 and each 

was used as a measured variable of adjustment in subsequent analyses. 

11. WHOQOL-BREF 

The WHOQOL-BREF was subjected to principal axis factor analysis, excluding 

item 26 (as outlined in the methods). Previous research indicates that a four-factor 

solution best fits the data, but a six-factor solution may also be viable (Skevington et al., 

2004). The KMO statistic and Bartlett’s test for sphericity indicated acceptable values to 

proceed with factor analysis (see Table Q1). According to Kaiser’s criterion of 

eigenvalues greater than 1, six potential factors were identified. Inflexions on the scree 

plot indicated the potential for 2, 3, or 7 factors, and parallel analysis indicated that seven 

factors may be identified. 

A seven-factor solution was tested and it accounted for 53.40% of the variance 

after rotation. Review of the pattern matrix revealed that all items loaded at greater than 

.40. Factor 1 consisted of four items, Factor 2 consisted of five items, Factor 3 consisted 

of three items, Factor 4 consisted of three items, Factor 5 consisted of four items, and 

Factors 6 and 7 consisted of two items each. There were cross-loadings for Item 15 

(Factors 1 and 6), Item 10 (Factors 1 and 6), and Item 8 (Factors 2 and 3). With the low  
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Table Q12 

Principal Axis Factoring of the I-PANAS-SF: Rotated (Promax) Solution 

Item 

No. 
Items 

Factors 

1 2 

7 determined .79 .03 

8 attentive .73 .04 

5 inspired .72 -.05 

10 active .60 -.06 

3 alert .55 .04 

6 nervous .09 .75 

1 upset -.08 .73 

9 afraid -.01 .70 

2 hostile .06 .61 

4 ashamed -.08 .58 

    

 Eigenvalue 3.20 1.46 

 % Variance 32.00 14.56 

 α .81 .80 

 M (SD) 15.60 (3.68) 11.60 (3.92) 

Note: Factor loadings greater than .32 appear in bold. 
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number of items on each factor and high cross-loadings, the seven-factor solution was 

considered an over-extraction. A six-factor solution was considered next, based upon 

previous research findings (Skevington et al., 2004). The six-factor solution accounted 

for 51.19% of the variance after rotation and all factor loadings were greater than .32. 

There were cross-loadings of Items 8 (Factors 1 and 3) and Items 10 and 15 (both on 

Factors 2 and 5). Factor 1 consisted of eight items, Factor 2 had four items, Factors 3 to 

5 consisted of three items each, and Factor 6 consisted of two items. In the interest of 

parsimony and based on previous research (Skevington et al., 2004), a four-factor 

solution was then examined. 

After extraction, the four-factor solution accounted for 44.94% of the variance. 

Review of the pattern matrix indicated that the items loaded at greater than .32 on each 

factor (see Table Q13). Factor 1 consisted of eight items, all of which corresponded with 

the original Environmental subscale. Factor 2 consisted of six items, and corresponded 

with the Physical subscale items, except for the absence of Item 16. Factor 3 consisted of 

six items, three of which were from the Psychological subscale and three of which were 

from the Social subscale. Factor 4 consisted of three items, two from the Psychological 

and one from the Physical subscale (Item 16 “How satisfied are you with your sleep?”). 

There were high cross-loadings (≥ .32) from Items 25 (“How satisfied are you with your 

transport?”; Factor 1 and 2), 15 (“How well are you able to get around?”; Factors 2 and 

4), and 4 (“How much do you need medical treatment to function in your daily life?”; 

Factors 2 and 3). All factors correlated above r = .30, ranging between r = .39 (Factors 1 

and 2) and r = .61 (Factors 3 and 4). 
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Table Q13 

Principal axis factoring of the WHOQOL-BREF: Rotated (Promax) factor loadings 

Item 

No. 
Item Factor 

Orig. 

Scale 

  1 2 3 4  

23 How satisfied are you with the conditions of your living place? .68 -.05 .13 -.10 Env 

9 How healthy is your physical environment? .57 -.04 .05 .15 Env 

13 How available to you is the information you need in your day-to-day life? .52 -.04 -.05 .21 Env 

25 How satisfied are you with your transport? .52 .36 -.06 -.13 Env 

24 How satisfied are you with your access to health services? .45 .14 .08 -.11 Env 

12 To what extent do you have enough money to meet your needs? .45 -.03 -.05 .30 Env 

14 To what extent do you have the opportunity for leisure activities? .40 .05 .06 .25 Env 

8 How safe do you feel in your daily life? .38 .10 .26 .06 Env 

15 How well are you able to get around? .12 .78 .13 -.34 Phys 
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18 How satisfied are you with your capacity for work? -.15 .77 .10 -.00 Phys 

17 How satisfied are you with your ability to perform daily living activities? -.06 .75 .10 .10 Phys 

4r How much do you need medical treatment to function in your daily life? .10 .55 -.33 .06 Phys 

3r How much do you feel that pain prevents you from doing what you need to do? .22 .52 -.22 .18 Phys 

10 Do you have enough energy for everyday life? -.09 .43 .02 .41 Phys 

6 To what extent do you feel life to be meaningful? -.01 .03 .71 .06 Psych 

20 How satisfied are you with your personal relationships? .25 -.21 .71 -.04 Soc 

21 How satisfied are you with your sex life? .02 -.12 .67 -.03 Soc 

5 How much do you enjoy life? -.05 .11 .67 .13 Psych 

19 How satisfied are you with yourself? -.05 .20 .52 .24 Psych 

22 How satisfied are you with the support you get from your friends? .29 -.10 .47 -.05 Soc 

7 How well are you able to concentrate? -.05 -.03 .12 .56 Psych 

16 How satisfied are you with your sleep? .14 -.07 -.05 .51 Phys 

11 Are you able to accept your bodily appearance? .08 .08 .14 .45 Psych 
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 Eigenvalue 7.40 1.47 0.86 0.61  

 % Variance 32.18 6.38 3.74 2.64  

 α .81 .82 .84 .56  

 M (SD) 28.73 

(5.49) 

18.96 

(5.19) 

19.65 

(5.02) 

9.01 

(2.39) 

 

Note: Factor loadings greater than .32 appear in bold. Env = environment subscale, Phys = physical health subscale, Psych = 
psychological subscale, and Soc = social relationships subscale. 
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In the interest of maintaining the original factor structure, CFA was also 

conducted to determine whether the original factor structure would be sufficient for the 

purposes of the current analyses. No substantial outliers were identified by the 

Mahalanobis d-squared distances. Mardia’s coefficient (59.15) indicated multivariate 

non-normality and bootstrapping and the Bollen-Stine bootstrap were used. The Bollen-

Stine bootstrap was statistically significant (p = .004). The CFA revealed the following 

fit indices: χ2 (224) = 821.236, p < .001; GFI = .855; CFI = .854; RMSEA = .079, [90% 

CI: .073, .085]; SRMR = .066, which indicates that the original four-factor structure does 

not provide a good fit to the current study data. Modification indices revealed the 

elevated error covariances between a number of items, with the greatest being between 

Items 19 (“How satisfied are you with yourself?”) and 20 (“How satisfied are you with 

your personal relationships?”) on the psychological subscale, and Items 9 (“How healthy 

is your physical environment?) and 10 (“Do you have enough energy for everyday 

life?”) on the physical subscale. Understandably, items on the same scales will be more 

likely to share variance. However, there was no substantive reason to correlate the errors 

in the current analysis. With the greatest differences between the current factor structure 

and the original scoring occurring with the overlap between the psychological and social 

subscales, it was decided to remove those two scales from further analyses and to use 

only the physical and environment subscales in the structural models. 

12. SWLS 

The SWLS was factor analyzed using principal axis factor analysis, as described 

above, with the expectation of finding a one-factor solution (Diener et al., 1985). The 
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KMO statistic and Bartlett’s test of sphericity were within acceptable ranges to proceed 

(see Table Q1). Kaiser’s criterion and the scree plot both indicated the presence of a one-

factor solution, as did parallel analysis. The one-factor solution accounted for 69.90% of 

the variance after extraction and all items demonstrated factor loadings above .40 in the 

factor matrix (see Table Q14). The SWLS total score was used in the models as a 

measured variable for Positive Adjustment. 
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Table Q14 

Principal axis factoring of the SWLS: Un-rotated factor loadings 

Item No. 
Item 

Factor 

 Loading 

3 I am satisfied with my life .92 

2 The conditions of my life are excellent .90 

1 In most ways my life is close to my ideal .86 

4 So far I have gotten the important things I want in life .77 

5 If I could live my life over, I would change almost nothing .72 

   

 Eigenvalues 3.50 

 % Variance 69.90 

 α .92 

 M (SD) 19.48 (8.30) 

Note: Factor loadings greater than .32 appear in bold. 
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Appendix R 

Confirmatory Factor Analyses to Evaluate Coping Categories 

R1. Three Factor Categorization of Coping 

The first categorization consisted of three coping factors, including problem-

focused, social and emotion-focused, and avoidant coping. The humor, religion, and 

venting subscales were not included in the analyses as both humor and religion have 

been shown to not load highly on the factors of interest (Cook & Heppner, 1997), and the 

venting subscale may be confounded with psychopathology as a result of the focusing on 

negative emotions (Stanton et al., 1994). The following seven coping factors derived 

from the analyses of the individual coping measures were used for the problem-focused 

latent variable: CMSS acceptance, CMSS energy conservation, CMSS physical health 

control, CMSS active coping, CMSS physical assistance, Brief COPE planning and 

active coping, and Brief COPE acceptance. For the social and emotion-focused latent 

variable, the following five coping factors were used: CMSS emotional release, Brief 

COPE emotional and instrumental support, Emotional Expression, Emotional Processing 

- Understanding Feelings, and Emotional Processing - Acknowledging Feelings. For the 

avoidance latent variable, the following three coping factors were used: Brief COPE self-

blame and behavioural disengagement, COPE substance use, and COPE denial. As the 

latent variables for problem-focused and social/emotion-focused coping were both over-

identified, a CFA was conducted for each individually prior to conducting a CFA for all 

three latent variables together. 

The CFA for the problem-focused coping latent variable consisted of seven 
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measured variables, and the factor loading for the COPE planning and active coping 

measured variable was constrained to one. Multivariate kurtosis (11.66) was greater than 

Mardia’s coefficient (z = 10.79) indicating multivariate non-normality. Examination of 

Mahalanobis d-squared distance indicated the presence of some potential multivariate 

outliers, but these were retained at this stage of the analysis.  

Each of the measured variables was a statistically significant indicator of the 

latent variable, both before the bootstrap and after the bootstrap resampling. Fit statistics 

were as follows: χ2 (14) = 126.45, p < .001; Bollen-Stine bootstrap p = .004; CFI = .781; 

GFI = .919; RMSEA = .137 [90% CI: .115, .159]; SRMR = .081. The modification 

indices revealed a high error covariance between the CMSS energy conservation and 

CMSS physical assistance variables, as well as between the CMSS acceptance and 

COPE acceptance variables. It is reasonable that the energy conservation and physical 

assistance variables correlate given that they are specific to coping with the physical or 

health-related challenges associated with MS; as such, it was decided to correlate the 

error variances of these variables. While this improved the model (fit indices: χ2 (13) = 

85.017, p < .001; Bollen-Stine bootstrap p = .004; CFI = .860; GFI = .945; RMSEA = 

.114 [90% CI: .091, .137]; SRMR = .067), it was decided to also correlate the two 

acceptance variables.  

These revisions resulted in a better overall fit of the model to the data: fit indices: 

χ2 (12) =51.146, p < .001; Bollen-Stine bootstrap p = .004; CFI = .924; GFI = .967; 

RMSEA = .087 [90% CI: .063, .112]; SRMR = .052. Review of the parameter estimates 
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indicated that each measured variable was a statistically significant (p < .05) indicator of 

the latent variable, and remained statistically significant after examination of the 

bootstrap results. 

The CFA for the social and emotion-focused coping latent variable consisted of 

five measured variables, with the factor loading for emotional expression constrained to 

one. Mardia’s coefficient (5.90) was below the critical ratio (z = 7.31) indicating 

multivariate normality. Mahalanobis d-squared distance indicated that there were no 

substantial outliers. Review of the parameter estimates indicated that each measured 

variable was a statistically significant indicator of the latent variable. The model fit was 

as follows: χ2 (5) = 129.81, p < .001; CFI = .850; GFI = .890; RMSEA = .241 [90% CI: 

.206, .278]; SRMR = .071, and indicated that the model was not a good fit to the data. 

Review of the modification indices revealed that there was a high error covariance 

between the two measured variables from the emotional processing scale, which is 

expected given that they were originally found to factor together in previous research 

(Stanton et al., 2000) and the error variances for the two variables were correlated. This 

improved model fit (χ2 (4) = 35.228, p < .001; CFI = .962; GFI = .968; RMSEA = .135 

[90% CI: .096, .177]; SRMR = .041) sufficiently to be considered ready for further 

analysis. The measured variables were all statistically significant indicators of the latent 

variable.  

All three coping latent variables were tested together in a CFA. Mardia’s 

coefficient (34.50) was greater than the critical ratio (z = 15.86) indicating multivariate 



Adjustment and MS 386 

 

non-normality. There were no substantial outliers, as indicated by Mahalanobis d- 

squared distance. Review of the parameter estimates indicated that each measured 

variable was a statistically significant indicator of its respective latent variable. After the 

bootstrap estimates were calculated, the CMSS physical assistance scale was no longer 

statistically significant and it was removed from further analysis. With the removal of 

this measured variable, the fit indices revealed that the model was not a good fit to the 

data: χ2 (72) = 370.60, p < .001; Bollen-Stine bootstrap p = .004; CFI = .833; GFI = 

.893; RMSEA = .098 [90% CI: .088, .108]; SRMR = .078; AIC = 436.60; BIC = 570.79; 

ECVI = 1.02. Review of the modification indices revealed high error covariance between 

COPE Using Emotional and Instrumental Support (from the emotion-focused coping 

latent variable) and COPE Planning and Active Coping (from the problem-focused 

coping latent variable). The two scales correlated moderately (r = .43, p < .001) and 

review of the content, particularly the instrumental support items, revealed overlap with 

regard to a focus on planning a strategy to address the stressor. Although the 

instrumental and emotional support items factored together in the EFAs, it was decided 

to separate them into two measured variables based on their original subscales and to 

remove the instrumental support items.  

Upon re-analysis, review of the fit indices demonstrated limited improvement and 

the model remained ill-fitting to the data: χ2 (72) = 318.34, p < .001; Bollen-Stine 

bootstrap p = .004; CFI = .858; GFI = .908; RMSEA = .089 [90% CI: .079, .099]; SRMR 

= .073; AIC = 384.34; BIC = 386.73; ECVI = .89. All of the estimates were statistically 
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significant at p < .001, and remained statistically significant (p < .01) when compared 

with the bootstrap estimates. Review of the modification indices revealed that the 

greatest covariance between the Avoidance latent variable and the COPE Planning and 

Active Coping variable. This was followed by an error covariance between the COPE 

Planning and Active Coping variable and the COPE Self-Blame and Behavioural 

Disengagement variable, and the Emotional Processing - Feeling Emotions and the 

Problem-Focused latent variable. As none of these made substantive sense, the model 

was left as is. 

R2. Four Factor Categorization of Coping 

The second categorization of coping strategies was tested next, which included 

the addition of an MS-specific coping variable to the problem-focused, social/emotion-

focused, and avoidance categories. Three measured variables (i.e., CMSS energy 

conservation, physical assistance, and personal health control) were used to form an MS-

specific coping latent variable, requiring the revision and re-examination of the problem-

focused coping latent variable. 

The revised problem-focused latent variable consisted of two acceptance coping 

variables (both CMSS and Brief COPE), CMSS active coping, and COPE planning and 

active coping. The factor loading for COPE planning and active coping was constrained 

to one, and the error terms for the two acceptance variables were correlated. Mardia’s 

coefficient (8.64) was below the critical ratio (z = 12.94) indicating multivariate 

normality. Mahalanobis d-squared indicated three potential multivariate outliers; 

however, these were retained at this stage in the analysis. All of the measured variables 



Adjustment and MS 388 

 

were statistically significant indicators of the problem-focused coping latent variable. 

The fit indices were as follows: χ2 (1) = 8.49, p < .01; CFI = .976; GFI = .990; RMSEA 

= .132 [90% CI: .061, .220]; SRMR = .031, which indicate that the model is considered a 

good fit to the data on most but not all of the indices. The latent variable was considered 

sufficient for inclusion in additional analyses. 

The four latent coping variables were tested next, including MS-specific coping, 

emotion-focused coping, problem-focused coping, and avoidance. The error terms for 

the two measured variables for the emotional processing coping items and the error 

terms for the two acceptance variables were both correlated. Mardia’s coefficient (34.50) 

was greater than the critical ratio (z = 15.86), indicating multivariate non-normality. 

There were no substantial outliers, as assessed with Mahalanobis d-squared distance. All 

of the estimates were statistically significant indicators of their respective latent 

variables, and remained statistically significant in comparison with the bootstrap values. 

The fit indices were as follows: χ2 (82) = 418.88, p < .001; Bollen-Stine Bootstrap p = 

.004; CFI = .819; GFI = .889; RMSEA = .098 [90% CI: .089, .107]; SRMR = .081; AIC 

= 494.88; BIC = 649.39; ECVI = 1.15, indicating that the model was not considered a 

good fit to the data. Review of the modification indices revealed a high error covariance 

between the COPE emotional and instrumental support variable (emotion-focused latent 

variable) and the COPE planning and active coping variable (problem-focused latent 

variable), as well as between the COPE Planning and Active Coping variable and the 

Avoidance latent variable. As a similar relationship between the COPE emotional and 
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instrumental support and COPE planning and active coping variables had occurred when 

evaluating the three-factor conceptualization of coping, the same approach was taken in 

the current analysis. 

The instrumental and emotional support items were separated into two measured 

variables based on their original subscales and the instrumental support items were 

removed. Review of the fit indices demonstrated limited improvement and the model 

remained ill-fitting to the data: χ2 (82) = 365.54, p < .001; Bollen-Stine bootstrap p = 

.004; CFI = .843; GFI = .904; RMSEA = .090 [90% CI: .080, .099]; SRMR = .076; AIC 

= 441.54; BIC = 596.05; ECVI = 1.03. All of the estimates were statistically significant 

at p < .001, and remained statistically significant when compared with the bootstrap 

estimates. Similar to the three-factor conceptualization, the modification indices revealed 

that the greatest covariance was found between the Avoidance latent variable and the 

COPE Planning and Active Coping variable. This was also followed by an error 

covariance between the COPE Planning and Active Coping variable and the COPE Self-

Blame and Behavioural Disengagement variable. As before, these did not make 

substantive sense and the current model was considered complete. 

R3. Five Factor Categorization of Coping 

The five factor categorization of coping variables was examined next. The first 

latent variable, Problem Solving, was measured by the CMSS Active Coping, CMSS 

Energy Conservation, and COPE Planning and Active coping variables. The second 

latent variable, Support Seeking, was measured by the CMSS Physical Assistance, 

COPE Emotional and Instrumental Support, and COPE Religion variables. The third 
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latent variable, Escape-Avoidance, was measured by the COPE Self-Blame and 

Behavioural Disengagement, COPE Substance Use, and COPE Denial variables. The 

fourth latent variable was titled Distraction, and was measured by the CMSS Personal 

Health Control, CMSS Acceptance, COPE Acceptance, and COPE Humour variables. 

The final latent variable, Emotional Regulation, was measured by the Emotional 

Expression, Emotional Processing - Understanding Feelings, and Emotional Processing - 

Acknowledging Feelings, and CMSS Emotional Expression variables. The error terms 

for the two Emotional Processing variables were correlated.  

Mardia’s coefficient (36.82) was greater than the critical ratio (z = 15.04) 

indicating multivariate non-normality. According to Mahalanobis d-squared distance, 

there were two potential multivariate outliers. These were retained at this stage in the 

analyses. The fit indices were as follows: χ2 (108) = 670.49, p < .001; Bollen-Stine 

bootstrap p = .004; CFI = .746; GFI = .856; RMSEA = .110 [90% CI: .102, .118]; SRMR 

= .090; AIC = 760.49; BIC = 943.46; ECVI = 1.77, which indicates poor fit of the model 

to the data. All of the estimates were statistically significant indicators of their respective 

latent variables, and continued to be statistically significant after the bootstrap procedure. 

Review of the modification indices revealed a high error covariance between the COPE 

Religion (Support Seeking) and CMSS Personal Health Control (Distraction) variables. 

The two sub-scales correlated highly (r = .62, p < .001) and, upon further review, it was 

discovered that only one item from the Personal Health Control variable (Item 2: “I try to 

find comfort in my religion/faith”) demonstrated both content and statistical overlap with 
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the COPE Religion scale (r = .88, p < .001). As a result of its varying item content, the 

Personal Health Control variable was removed from the analysis.  

With the removal of the Personal Health Control variable the model fit was 

improved: χ2 (93) = 423.09, p < .001; Bollen-Stine bootstrap p = .004; CFI = .830; GFI = 

.895; RMSEA = .091 [90% CI: .082, .100]; SRMR = .071; AIC = 509.09; BIC = 683.93; 

ECVI = 1.18, but continued to indicate a poor fit to the data. All measured variables 

continued to be statistically significant indicators of their respective latent variables. The 

modification indices revealed high covariances between the COPE Planning and Active 

Coping variable and the Support Seeking latent variable, and it was found that the error 

covariance was particularly high with the COPE Emotional and Instrumental Support 

variable. There was also a high error covariance between the CMSS Energy 

Conservation (Problem Solving) and CMSS Physical Assistance (Support Seeking) 

variables. As the COPE Emotional and Instrumental Support variable had been 

previously split into its component original subscales, it was decided to take this 

approach again and remove the instrumental support items. Although the two CMSS 

variables both relate to addressing the physical symptoms of MS, it was decided to leave 

them uncorrelated as indicators on two separate latent variables. 

With the removal of the COPE Instrumental Support items, the model fit was 

marginally improved but still indicated poor fit: χ2 (93) = 399.18, p < .001; Bollen-Stine 

bootstrap p = .004; CFI = .839; GFI = .896; RMSEA = .088 [90% CI: .079, .096]; SRMR 

= .070; AIC = 485.18; BIC = 660.02; ECVI = 1.13. All measured variables were 
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statistically significant indicators of their respective latent variables. Aside from the 

indication of a relationship between the CMSS Energy Conservation and Physical 

Assistance variables, the modification indices also revealed potential relationships 

between the COPE Planning and Active Coping variable and both the Escape-Avoidance 

and Support-Seeking latent variables. As would be expected, there was also an indication 

of a high error covariance between the COPE Emotional Support variable and the CMSS 

Emotional Release scale. It was decided to discontinue making further changes to the 

model. 
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Appendix S 

Exploratory Factor Analyses of Coping Items 

 

As indicated previously, the intention was to compare three potential models for 

the categorization of coping. As none of the models provided a good fit to the data and 

the factor analyses of the three coping measures resulted in the exclusion of items and re-

organization of factors compared to previous research, it was decided to conduct an 

unconstrained principal axis factor analysis of all 65 coping items. The KMO statistic 

(.84) of sampling adequacy and Bartlett’s test for sphericity, χ2 (2080) = 17475.84, p < 

.001, were acceptable to proceed with the analysis. A range of factors was indicated by 

various methods. Kaiser’s criterion of eigenvalues greater than one indicated the 

presence of 16 factors. The scree plot had inflexion points to indicate the presence of 

three, five, or seven factors. Parallel analysis revealed the presence of 20 factors. 

The 20-factor solution explained 63.19% of the variance. Review of the pattern 

matrix revealed the presence of a Heywood case where the factor loading for one of the 

items was above 1.00, so the 20-factor solution was considered an over-extraction 

(Hoyle & Duvall, 2004). The 16-factor solution was tested next, based on Kaiser’s 

criterion, and it explained 59.11% of the variance. However, it was also considered an 

inadmissible solution due to the presence of a Heywood case (one item loaded above 

1.00). As the scree plot indicated the presence of seven factors, this solution was 

attempted next, and it explained 44.09% of the variance. Again, a Heywood case 

occurred where an item loaded above 1.00, and the solution was considered to represent 
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an over-extraction. 

A five-factor solution was attempted next based on the scree plot inflexions. The 

five-factor solution explained 37.80% of the variance, and the factors correlated between 

r = .02 to r = .41. Most items loaded above .32 (Tabachnick & Fidell, 2007), aside from 

the following 14 items: CMSS8 and CMSS6 (Factor 1); CMSS26 (Factor 2); CMSS4, 

CMSS7, COPE17, CMSS9, and CMSS5 (Factor 3); COPE9 and CMSS27 (Factor 4); 

and CMSS17, CMSS15, CMSS1, and CMSS28 (Factor 5). There were also high cross-

loadings for the following seven items: CMSS 16 (Factors 1, 2, and 3), CMSS 20 

(Factors 2 and 3), COPE 16 (Factors 3 and 4), COPE 5 and 6 (Factors 3 and 4), COPE 7 

and 8 (Factors 2 and 4). Three items had high negative loadings on their respective 

factors: CMSS25 and CMSS29 (Factor 2) and CMSS21 (Factor 3). As all three items 

had been reverse-scored, they were reversed again to their original form. In order to 

maximize factor loadings and minimize cross-loadings, the above 21 items were 

removed and the five-factor solution was re-examined. 

The revised five-factor solution explained 46.25% of the variance and the factors 

correlated between r = .01 to r = .37 (see Table S1). Most items (aside from Cope18 on 

Factor 2 and Cope10 on Factor 4) loaded above .32. There were two items with high 

cross-loadings (Items Cope13 and 14 on Factors 1 and 3). Final factor loadings for the 

five-factor solution are found in Table S2. Factor 1 consisted of 12 items and appeared to 

represent emotional regulation, with the two cross-loading items also indicating a social 

component. Factor 2 consisted of 13 items, the content for which indicated an escape or 

avoidance element. Factor 3 consisted of five items, and these appeared to represent a  
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Table S1. Correlations between five coping strategy factors 

Factor 1 2 3 4 

1. Emotional Regulation ---    

2. Escape-Avoidance -.11 ---   

3. Problem-Focused .37 .10 ---  

4. Positive Cognitive Restructuring .30 -.31 .32 --- 

5. Religion 26 .01 .27 .14 
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Table S2. Factor loadings for a five-factor solution for coping strategies 

Item 

Factor  

1 2 3 4 5 

Orig

Scale 

I allow myself to express my emotions. 

(EmotEx3) 

.95 -.04 -.09 -.04 -.06 EE 

I take time to express my emotions. 

(EmotEx2) 

.92 -.01 -.07 -.02 -.08 EE 

I let my feelings come out freely. 

(EmotEx1) 

.92 .01 -.04 -.06 -.10 EE 

I feel free to express my emotions. 

(EmotEx4) 

.85 -.11 -.05 -.09 -.09 EE 

I let my feelings out. (CMSS 10) .72 -.01 -.03 -.03 -.05 ER 

I acknowledge my emotions. (EmotPr4) .70 -.02 -.05 .13 .05 EP 

I talk to someone about how I feel. 

(CMSS 14) 

.62 -.09 .09 -.03 .02 ER 

I realize that my feelings are valid and 

important. (EmotPr3) 

.61 -.04 .00 .19 .03 EP 

I delve into my feelings to get a 

thorough understanding of them. 

(EmotPr2) 

.54 .14 .02 .24 .10 EP 

I take time to figure out what I'm really 

feeling. (EmotPr1) 

.45 .13 .02 .26 .13 EP 

I've been getting emotional support 

from others. (COPE 13) 

.39 -.20 .37 -.25 .15 UES 

I've been getting comfort and 

understanding from someone. (COPE 

14) 

.38 -.19 .37 -.22 .09 UES 
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I've been criticizing myself. (COPE 27) -.07 .71 .07 -.01 .02 SB 

I've been giving up trying to deal with 

it. (COPE 25) 

-.05 .70 -.05 -.10 .05 BD 

I've been giving up the attempt to cope. 

(COPE 26) 

-.11 .67 -.03 -.14 .07 BD 

I've been saying to myself “this isn't 

real”. (COPE 19) 

-.01 .63 -.12 .02 .01 DE 

I've been refusing to believe that it has 

happened. (COPE 20) 

.01 .62 -.14 .02 .01 DE 

I've been blaming myself for things that 

happened. (COPE 28) 

-.05 .62 .08 -.01 .09 SB 

I've been saying things to let my 

unpleasant feelings escape. (COPE 21) 

.40 .58 .02 .01 .06 VE 

I've been expressing my negative 

feelings. (COPE 22) 

.47 .51 .05 -.06 -.05 VE 

I blame MS (cmss25rr) -.03 .43 .08 -.08 -.00 AC 

I've been using alcohol or other drugs to 

help me get through it. (COPE 24) 

-.08 .39 .10 .07 -.14 SU 

I've been using alcohol or other drugs to 

make myself feel better. (COPE 23) 

-.07 .38 .10 .08 -.13 SU 

I wish I could change what had 

happened (cmss29rr) 

-.09 .34 .25 -.14 -.03 AC 

I've been doing something to think 

about it less, such as going to movies, 

watching TV, reading, daydreaming, 

sleeping or shopping. (COPE 18) 

.01 .31 .08 .19 -.03 SD 

I've been trying to come up with a 

strategy about what to do. (COPE 3) 

-.08 .05 .92 .06 -.05 PL 
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I've been thinking hard about what steps 

to take. (COPE 4) 

-.11 .10 .87 .08 -.04 PL 

I've been taking action to try to make 

the situation better. (COPE 2) 

.01 -.02 .84 .08 -.06 ACT 

I've been concentrating my efforts on 

doing something about the situation I'm 

in. (COPE 1) 

-.08 .12 .79 .07 -.06 ACT 

I've been trying to get advice or help 

from other people about what to do. 

(COPE 15) 

.21 -.00 .53 -.22 .15 UIS 

I concentrate my efforts on things I can 

do. (CMSS 11) 

.15 -.01 -.03 .58 .03 PS 

I try to get something positive out of it. 

(CMSS 22) 

.04 -.15 .07 .57 .13 PS 

I focus on the here and now. (CMSS 12) .13 -.09 -.01 .54 -.05 PS 

I put it to the back of my mind and try 

not to think about it. (CMSS 24) 

-.12 .07 -.13 .53 -.03 AV 

I laugh and try to find humour in my 

situation. (CMSS 18) 

.08 -.01 .09 .51 .01 AC 

I think about how I might best solve the 

problem. (CMSS 13) 

.11 .03 .22 .49 -.06 PS 

I control my emotions (cmss21rr) -.24 -.08 .05 .45 -.03 ER 

I think of others worse off than me. 

(CMSS 19) 

-.03 -.02 .06 .44 .06 AC 

I go on as if nothing has happened. 

(CMSS 3) 

-.04 .03 -.17 .41 -.04 AV 

I plan ahead what I need to do. (CMSS 

23) 

.02 -.09 .11 .32 .12 PS 
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I've been making fun of the situation.  

(COPE 10) 

.07 .07 .13 .28 -.04 HU 

I've been trying to find comfort in my 

religion or spiritual beliefs. (COPE 11) 

-.07 -.00 -.05 .02 1.00 RE 

I try to find comfort in my religion/faith. 

(CMSS 2) 

-.05 -.02 -.06 -.02 .94 PHC 

I’ve been praying or meditating. (COPE 

12) 

.00 .02 .04 .04 .83 RE 

       

Eigenvalue 8.55 4.74 3.11 2.37 1.57  

% of variance 19.44 10.78 7.08 5.39 3.56  

α .92 .83 .89 .78 .94  

M  

SD 

23.77 

9.43 

15.90 

8.36 

10.98 

4.71 

26.89 

6.30 

3.92 

3.97 

 

Note. AC = acceptance, AV = avoidance, PS = problem solving, PA = physical 
assistance, PHC = personal health control, ER = emotional release, EC = energy 
conservation; PL = planning, ACT = active coping, UES = using emotional support, UIS 
= using instrumental support, SB = self-blame, SD = self-distraction; BD = behavioral 
disengagement, SU = substance use, HU = humor, RE = religion, DE = denial, AP = 
acceptance; VE = venting; EE = emotional expression; EP = emotional processing;  
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problem-focused approach. Factor 4 was made up of 11 items, the content for which 

appeared to be consistent with positive cognitive restructuring. Factor 5 was comprised 

of three items and indicated a religious or spiritual approach. 

A four-factor solution of all of the coping items was tested next in the interest of 

comparison as a four-factor solution had been tested at the CFA level. The four-factor 

solution explained 34.54% of the variance and factors correlated between r = .03 to r = 

.44. The following 17 items did not load above .32: CMSS8, CMSS6, CMSS5 (Factor 

1); CMSS23, CMSS3, CMSS9, Cope17, CMSS4 (Factor 2); Cope18, Cope15, CMSS26 

(Factor 3); CMSS17, CMSS1, CMSS15, CMSS28, CMSS7, and CMSS27 (Factor 4). 

The following six items had high cross-loadings: Cope 1, 3 and 4 and CMSS20 (Factors 

2 and 3), and Cope 21 and 22 (Factors 1 and 3). Four items loaded negatively on their 

respective factors (Items CMSS 16, 21, 25 and 29). The first CMSS item was reverse-

scored, and the remaining three were reverted back to their original scoring as they had 

been reverse-scored previously. The 17 low-loading items and six cross-loading items 

were removed from the analysis. 

The revised four-factor structure explained 42.70% of the variance. All items 

loaded above .32 and there were no high cross-loading items. Factor 1 consisted of 14 

items, the content of which were consistent with emotional regulation and social coping. 

Factor 2 consisted of 15 items which focused on acceptance, cognitive restructuring, and 

humour. Factor 3 was comprised of 10 items, the content of which included escape and 

avoidance items. Factor 4 consisted of three items related to religious or spiritual coping. 

Correlations amongst factors can be found in Table S3. Final factor loadings for the four- 
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Table S3. Correlations amongst the four factors of coping strategies 

Factor 1 2 3 

1. Emotional Regulation ---   

2. Cognitive Restructuring .39 ---  

3. Escape-Avoidance -.18 -.24 --- 

4. Religion .23 .25 .04 
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factor solution can be found in Table S4.  

A three-factor solution of the coping items was examined last, based upon the 

original scree plot and to compare with the four- and five-factor solutions. The three-

factor solution explained 30.67% of the variance. Items loaded above .32 except for 18 

items: CMSS 5 and 6 (Factor 1), Cope 11 and 17, CMSS 1, 2, 4, 7, 8, 9, 15, and 24 

(Factor 2), and Cope 18 and 23, CMSS 3, 26, 27, and 28 (Factor 3). There were nine 

high cross-loading items: Cope 1, 3, 4, 7, 8 and CMSS 22 (Factors 2 and 3), Cope 21 and 

22 (Factors 3 and 1), and CMSS 20 (Factors 3 and 2). There were also three potentially 

problematic cross-loadings for Cope 15 (with loadings of .29, .35, and .30), Cope 16 

(with loadings of .38, .27, and .30), and CMSS 12 (with loadings of .39 and -.31 on 

Factors 2 and 3, respectively). The low-loading, cross-loading, and potentially 

problematic items were removed and the three-factor solution was re-analyzed. The 

following items were reverse-scored due to negative loadings on their respective factors: 

CMSS 16, CMSS 21, 25, 29. 

The revised three-factor solution explained 38.96% of the variance. Factor 

loadings for two items reduced to below .32. The factors consisted of 13 items (Factor 

1), 13 items (one low-loading item; Factor 2), and 9 items (one low-loading item; Factor 

3). Items on Factor 1 were consistent with emotional and social coping. Items on Factor 

2 were reflective of cognitive restructuring, use of humour, and problem-solving. Factor 

3 items were indicative of escape and avoidance. Factor correlations (Table S5) and 

factor loadings (Table S6) are provided. Item parcels were created by conducting 

individual EFAs for each factor and calculating the mean of the items for each parcel.
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Table S4. Four-factor solution of coping strategies 

 

Factor  

1 2 3 4 

Orig. 

Scale 

I allow myself to express my emotions. 

(EmotEx3) 

.92 -.10 -.05 -.08 EE 

I let my feelings come out freely. 

(EmotEx1) 

.91 -.09 .01 -.11 EE 

I take time to express my emotions. 

(EmotEx2) 

.91 -.07 -.01 -.10 EE 

I feel free to express my emotions. 

(EmotEx4) 

.83 -.08 -.08 -.11 EE 

I acknowledge my emotions. (EmotPr4) .73 -.05 -.09 .08 EP 

I let my feelings out. (CMSS 10) .69 -.03 -.00 -.08 ER 

I talk to someone about how I feel. 

(CMSS 14) 

.65 .04 -.02 .01 ER 

I realize that my feelings are valid and 

important. (EmotPr3) 

.64 .02 -.11 .06 EP 

I delve into my feelings to get a thorough 

understanding of them. (EmotPr2) 

.59 .08 .08 .12 EP 

I take time to figure out what I'm really 

feeling. (EmotPr1) 

.52 .09 .07 .16 EP 

I've been getting emotional support from 

others. (COPE 13) 

.46 .12 .04 .16 UES 

I've been getting comfort and 

understanding from someone. (COPE 14) 

.43 .17 .05 .10 UES 

I've been getting help and advice from 

other people. (COPE 16) 

.42 .12 .26 .13 UIS 
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I keep others from knowing my problems. 

(CMSS 16-R) 

.35 -.15 -.26 -.10 AV 

I've been looking for something good in 

what is happening. (COPE 6) 

.05 .68 .07 .13 PR 

I laugh and try to find humour in my 

situation. (CMSS 18) 

.05 .66 .02 -.08 AC 

I've been making jokes about it. (COPE 

9) 

.02 .65 .15 -.23 HU 

I've been making fun of the situation.  

(COPE 10) 

.00 .65 .19 -.18 HU 

I've been trying to see it in a different 

light, to make it seem more positive. 

(COPE 5) 

.10 .62 .13 .10 PR 

I try to get something positive out of it. 

(CMSS 22) 

.01 .60 -.19 .11 PS 

I've been accepting the reality of the fact 

that it has happened. (COPE 7) 

-.08 .58 -.18 .03 ACP 

I’ve been learning to live with it. (COPE 

8) 

-.05 .51 -.24 -.03 ACP 

I think of others worse off than me. 

(CMSS 19) 

-.05 .47 -.05 .04 AC 

I've been taking action to try to make the 

situation better. (COPE 2) 

.22 .45 .20 .08 ACT 

I think about how I might best solve the 

problem. (CMSS 13) 

.18 .44 -.00 -.02 PS 

I control my emotions (reversed recoding 

CMSS 21) 

-.24 .40 -.11 -.04 ER 

I focus on the here and now. (CMSS 12) .11 .39 -.21 -.02 PS 
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I concentrate my efforts on things I can 

do. (CMSS 11) 

.15 .38 -.14 .03 PS 

I put it to the back of my mind and try not 

to think about it. (CMSS 24) 

-.18 .36 -.06 -.04 AV 

I've been criticizing myself. (COPE 27) -.03 .07 .74 -.00 SB 

I've been giving up the attempt to cope. 

(COPE 26) 

-.06 -.13 .72 .03 BD 

I've been giving up trying to deal with it. 

(COPE 25) 

.02 -.16 .72 .01 BD 

I've been blaming myself for things that 

happened. (COPE 28) 

-.01 .06 .67 .08 SB 

I've been saying to myself “this isn't 

real”. (COPE 19) 

.00 -.09 .56 -.01 DE 

I've been refusing to believe that it has 

happened. (COPE 20) 

.02 -.14 .53 -.00 DE 

I blame MS (reverse recoded CMSS 25) .04 -.08 .44 .01 AC 

I wish that I could change what had 

happened (reverse recoded CMSS 29) 

.00 -.02 .43 .02 AC 

I've been using alcohol or other drugs to 

help me get through it. (COPE 24) 

-.04 .14 .43 -.17 SU 

I've been using alcohol or other drugs to 

make myself feel better. (COPE 23) 

-.02 .14 .41 -.16 SU 

I've been trying to find comfort in my 

religion or spiritual beliefs.  (COPE 11) 

-.03 -.06 -.04 .95 RE 

I try to find comfort in my religion/faith. 

(CMSS 2) 

-.00 -.12 -.07 .92 PHC 

I’ve been praying or meditating. (COPE 

12) 

.06 .03 .03 .81 RE 
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Eigenvalue 8.82 3.83 2.98 2.30  

% of variance 21.00 9.12 7.10 5.47  

α .91 .86 .82 .94  

M  

SD 

27.24 

10.45 

36.35 

9.19 

10.91 

6.92 

3.92 

3.97 

 

Note. Factor loadings greater than .32 appear in bold. AC = acceptance; ACP = 
acceptance; ACT = active coping; AV = avoidance; BD = behavioral disengagement; DE 
= denial; EE = emotional expression; EP = emotional processing; ER = emotional 
release; EC = energy conservation; HU = humor; PA = physical assistance; PHC = 
personal health control; PL = planning; PR = positive reframing; PS = problem solving, 
RE = religion; SB = self-blame; SD = self-distraction; SU = substance use; UES = using 
emotional support; UIS = using instrumental support; VE = venting 
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Table S5. Correlations amongst factors for the three-factor solution of coping strategies 

Factor 1 2 

1. Emotional and Social Coping --  

2. Problem Solving and Cognitive Restructuring .40 -- 

3. Escape-Avoidance -.20 -.18 
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Table S6. Factor loadings for the three-factor solution of coping strategies 

 
Factor   Original 

1 2 3 Scale 

I allow myself to express my emotions. 

(EmotEx3) 

.92 -.12 -.03 EE 

I let my feelings come out freely. (EmotEx1) .90 -.11 .03 EE 

I take time to express my emotions. (EmotEx2) .90 -.08 -.00 EE 

I feel free to express my emotions. (EmotEx4) .82 -.10 -.07 EE 

I acknowledge my emotions. (EmotPr4) .74 .03 -.04 EP 

I let my feelings out. (CMSS 10) .68 -.03 .00 ER 

I realize that my feelings are valid and 

important. (EmotPr3) 

.64 .09 -.08 EP 

I talk to someone about how I feel. (CMSS 14) .63 .07 -.02 ER 

I delve into my feelings to get a thorough 

understanding of them. (EmotPr2) 

.59 .19 .11 EP 

I take time to figure out what I'm really feeling. 

(EmotPr1) 

.51 .21 .10 EP 

I've been getting emotional support from others. 

(COPE 13) 

.44 .17 .02 UES 

I've been getting comfort and understanding 

from someone. (COPE 14) 

.41 .20 .01 UES 

I keep others from knowing my problems. 

(CMSS 16-R) 

.32 -.19 -.29 AV 

I've been looking for something good in what is 

happening. (COPE 6) 

.04 .69 .02 PR 

I laugh and try to find humour in my situation. 

(CMSS 18) 

-.03 .66 -.09 AC 
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I've been trying to see it in a different light, to 

make it seem more positive. (COPE 5) 

.09 .64 .09 PR 

I've been making fun of the situation. (COPE 

10) 

-.08 .60 .05 HU 

I've been making jokes about it. (COPE 9) -.08 .59 .01 HU 

I've been taking action to try to make the 

situation better. (COPE 2) 

.18 .50 .15 AC 

I think about how I might best solve the 

problem. (CMSS 13) 

.14 .46 -.04 PS 

I think of others worse off than me. (CMSS 19) -.05 .43 -.08 AC 

I concentrate my efforts on things I can do. 

(CMSS 11) 

.14 .39 -.15 PS 

I control my emotions (CMSS 21) - reverse 

recoded 

-.24 .35 -.15 ER 

I use relaxation techniques such as meditation, 

visualisation, yoga, massage. (CMSS 17) 

.12 .35 -.05 PHC 

I plan ahead what I need to do. (CMSS 23) .05 .33 -.12 PS 

I’ve been praying or meditating. (COPE 12) .17 .27 .12 RE 

I've been criticizing myself. (COPE 27) -.03 .09 .75 SB 

I've been giving up the attempt to cope. (COPE 

26) 

-.05 -.10 .75 BD 

I've been giving up trying to deal with it. (COPE 

25) 

.03 -.12 .75 BD 

I've been blaming myself for things that 

happened. (COPE 28) 

.01 .11 .70 SB 

I've been saying to myself “this isn't real”. 

(COPE 19) 

.01 -.07 .59 DE 
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I've been refusing to believe that it has 

happened. (COPE 20) 

.03 -.12 .57 DE 

I blame MS (CMSS 25)  - reverse recoded .04 -.04 .46 AC 

I wish that I could change what had happened 

(CMSS 29) - reverse recoded 

.01 .01 .45 AC 

I've been using alcohol or other drugs to help me 

get through it. (COPE 24) 

-.07 .06 .29 SU 

     

Eigenvalue 7.94 3.24 2.46  

% of variance 22.67 9.27 7.02  

α .91 .81 .82  

M 

SD 

25.60 

9.85 

29.21 

8.01 

10.51 

6.56 

 

Note. Factor loadings greater than .32 appear in bold. AC = acceptance; ACP = 
acceptance; ACT = active coping; AV = avoidance; BD = behavioral disengagement; DE 
= denial; EE = emotional expression; EP = emotional processing; ER = emotional 
release; EC = energy conservation; HU = humor; PA = physical assistance; PHC = 
personal health control; PL = planning; PR = positive reframing; PS = problem solving, 
RE = religion; SB = self-blame; SD = self-distraction; SU = substance use; UES = using 
emotional support; UIS = using instrumental support; VE = venting 
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