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Abstract  

Chronic musculoskeletal pain is the leading cause of disability in the United States. Pain 

interference, or the ways chronic pain negatively interferes with everyday life, is the 

biggest problem impacting individuals with chronic musculoskeletal pain. Although 

previous research has targeted risk factors associated with poor health outcomes, the 

adaptive functioning of some patients with chronic pain highlights a need for research 

investigating resilience factors. The purpose of this study was to investigate the direct and 

indirect relationships between resilience factors of optimism, coping responses, and 

mind-body practices on pain interference for individuals with chronic musculoskeletal 

pain. Specifically, the resilience model of chronic pain was used to investigate a path 

leading from dispositional optimism to pain interference through problem-focused and 

emotion-focused coping responses and engagement in mind-body practices. A subsample 

of participants from the MIDUS-3 study with an arthritic condition and chronic pain was 

assessed for each of the resilience factors of interest, and the main outcome variable, pain 

interference. Results demonstrated that each resilience factor, excluding mind-body 

practice engagement, was significantly associated with pain interference. Path analysis 

revealed an indirect effect of optimism on pain interference through emotion-focused 

coping. Results from this study demonstrate the importance of optimism and its impact 

on other resilience factors. Future research is needed to determine ways optimism can be 

targeted through intervention to improve overall quality of life for patients with chronic 

musculoskeletal pain.    

Keywords: Chronic Pain, Arthritis, Resilience, Pain Interference 
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Pain Interference in Chronic Musculoskeletal Pain: Examining a Resilience Model 

of Dispositional Optimism, Coping Responses, and Mind-Body Practices 

Chronic pain is a national health crisis impacting one in five adults in the United 

States (Dahlhamer et al., 2018). The International Association for the Study of Pain 

(IASP) and the International Classification of Disease, 11th edition (ICD-11), define 

chronic pain as recurring or persistent pain lasting at least three months or longer (Treed 

et al., 2015). Considering the financial impact on our healthcare system and work 

productivity, chronic pain costs $560 and $635 million yearly, respectively (Gaskin & 

Richard, 2012). Pain is also the most common reason patients request physician-assisted 

death, and pain and discomfort are the two most common reasons given by physicians 

who are most likely to honor these requests (Meier et al., 2003). Chronic musculoskeletal 

pain accounts for the most prevalent pain conditions (Perrot et al., 2019). The ICD-11 

defines secondary chronic musculoskeletal pain as pain from joints and bones caused by 

diseases of the nervous system, structural musculoskeletal changes, and inflammation 

from autoimmune or autoinflammatory responses, crystal deposition, or infection (Perrot 

et al., 2019). 

The global prevalence of musculoskeletal pain is estimated to be around 30%, 

with a range between 13.5 and 47%, and an incidence rate of 8.3% per year (Cimmino et 

al., 2011). Chronic musculoskeletal pain is also more commonly reported in women than 

men (Cimas et al., 2018). Previous research has included low back pain and widespread 

pain with other musculoskeletal disorders; however, these two conditions are now 

considered sources of primary chronic pain (Treede et al., 2019); therefore, prevalence 

rates may be slightly skewed toward the higher end given the high incidence of 
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nonspecific low back pain. The most common joint disorder in the United States, 

osteoarthritis, is prevalent in 10% of men and 13% of women over the age of 60 (Zhang 

and Jordan, 2010). A steep increase in the prevalence of osteoarthritis occurs after age 50 

(Cross et al., 2014). In 2014, rheumatoid arthritis was prevalent in 0.53 to 0.55% of U.S. 

adults, with a higher prevalence in females than males (Hunter et al., 2017). Between 

2010 and 2012, arthritis affected 52.5 million U.S. adults, and this number is expected to 

rise to 78.4 million by 2040 due to the growing population of older adults (Barbour et al., 

2016). 

Pain Interference 

 Chronic pain causes a significant disruption in everyday activities. For instance, 

patients with chronic musculoskeletal pain often have poor sleep quality, which is then 

frequently associated with more pain the following day (Abeler et al., 2021). Another 

negatively impacted area includes physical functioning, or the ability to perform physical 

activities throughout the day. Patients with arthritis are less able to complete housework, 

bend down or climb stairs, and walk without help than those without these pain 

conditions (Stamm et al., 2016). Social connections are negatively impacted by chronic 

pain, such that patients with pain are less likely to attend social gatherings, have less 

contact with their extended family, and become more dependent on familial support in 

caregiving and daily activities which creates strain in the family system (Dueñas et al., 

2016). Due to the significant interference caused in an individual’s ability to work, 

chronic pain is also a leading cause of disability in the United States (Cohen et al., 2021). 

Overall, the biggest problem facing patients with chronic pain is its significant impact 

and interference in daily living.  
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 Pain interference is a better predictor of a patient’s functioning than pain intensity 

(Kemani et al., 2016), and researchers have begun replacing pain severity and intensity 

measures with pain interference measures in major clinical trials (Kroenke et al., 2019). 

Pain interference can be defined as the degree to which a patient’s mental, social, and 

physical activities are impacted by their pain (Amtmann et al., 2010). High scores on 

measures of pain interference are generally associated with pain that is more interfering 

of daily living than lower scores on these measures. Patients with pain have commonly 

been asked how intense their pain is, or how much their pain hurts, with the use of 

numeric rating scales or visual analog scales (Schiavenato & Craig, 2010). However, the 

sole use of measures like this does not fully capture the patient’s experience with pain in 

daily living (Wilson, 2014). One of the most used measures of pain interference, the Brief 

Pain Inventory, assesses the severity of a patient’s pain at its worst, best, and average, 

along with methods the patient has used to treat their pain and the impact it has had on 

different areas of functioning (Daut et al., 1983). 

 Pain interference has been associated with a variety of outcomes and risk factors. 

For instance, in older adults with chronic pain, having pain in multiple locations that 

interfered with daily living has been associated with declines in mobility and activities of 

daily living (Eggermont et al., 2014). In addition, having more pain interference has been 

shown to be associated with work absence and disability for those with knee 

osteoarthritis (Laires et al., 2018). Patients with musculoskeletal pain who have more 

pain interference are also more likely to require high-cost healthcare utilization (Lentz et 

al., 2019); individuals who present to the emergency room for musculoskeletal pain with 

more pain interference are also more likely to have low health-related quality of life 
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(Gagnon et al., 2022). Pain interference has also been shown to be associated with 

persistent depression and anxiety symptoms in older adults with chronic musculoskeletal 

pain in one longitudinal study (Rzewuska et al., 2015). Patients with osteoarthritis who 

persistently use opioids to manage their pain are also more likely to have significant pain 

interference than patients not using opioids (Shah et al., 2020). Most importantly, patients 

with different arthritic and musculoskeletal diseases ranked pain interference as one of 

the most important patient-reported outcomes they believe should be tracked in the 

management of their disease (Nowell et al., 2021).   

Resilience Factors Associated with Pain Interference in Chronic Musculoskeletal 

Pain 

Current research has demonstrated both the importance of pain interference as an 

outcome of interest for this patient population as well as factors associated with higher 

pain interference. Much of the existing literature on the experience of chronic pain has 

focused on psychosocial risk factors of poor mental and physical health outcomes 

(Edwards et al., 2016); however, recent research has demonstrated that many individuals 

with chronic pain are able to adapt to the challenges created by their pain and have 

positive health outcomes (Bartley et al., 2017). Although the existing literature has led to 

the important development of interventions to address risk factors in patients with high 

pain interference, future research is needed to determine factors associated with low pain 

interference in this patient population. Barriers to care including limited access, reduced 

acceptability, lack of healthcare, and stigma are causes of limitations for traditional 

psychotherapeutic interventions; however, activities and behaviors associated with 

resilience offer opportunities for early prevention or mitigation of negative outcomes 
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which are often more accessible to patients and reduce the utilization of healthcare 

services (Hassett & Finan, 2016). Additionally, a focus on factors associated with 

resilient functioning may provide opportunities for reducing the use of opioids to manage 

pain, which have consistently been shown to be overprescribed and lead to a greater risk 

of dependence and mortality (Delaney et al., 2020). Considering the significance of pain 

interference as a primary outcome of interest for patients with musculoskeletal pain, it is 

of vital importance to identify and understand factors of resilience in this relationship to 

improve the mental health and quality of life of this patient population.  

 Resilience has been defined in pain literature as an individual’s positive 

adjustment or adaptability despite dealing with a stressful circumstance caused by pain 

(Sturgeon & Zautra, 2010). Factors of resilience in patients with chronic musculoskeletal 

pain are those that have been associated with positive adjustment to the pain experience 

and reduction of intensity or severity of emotions associated with negative affect. 

Sturgeon and Zauntra (2010) separate these factors into characteristics of the individual 

and qualities of the individual’s social environment. Below is a summary and critique of 

this literature, with a specific focus on cognitive and behavioral resilience resources and 

coping responses.  

Optimism 

 Cognitive factors, and their impact on pain interference, are important to consider 

for understanding resilience outcomes. Optimism has been examined as a key resource of 

resilience in chronic musculoskeletal pain. Optimism is defined in the current study as 

thought processes regarding expectations about outcomes, with individuals high in 

optimism expecting to be able to positively manage stress and difficulties and have 
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positive outcomes and those low in optimism expecting negative outcomes with difficulty 

managing stress (Goodin & Bulls, 2013). In general, more optimistic individuals are less 

likely to develop coronary heart disease or die from CHD-related health issues, less likely 

to have a stroke, and more likely to engage in activities that reduce or mitigate risk 

factors of major diseases (Scheier & Carver, 2018). Researchers examining optimism in 

cancer patients within the Midlife in the United States study found levels of optimism to 

be positively associated with health perceptions and positive affect and negatively 

associated with negative affect (Gallagher et al., 2019). In addition, optimism was also 

correlated with an increased use of problem-focused coping and a decreased use of 

emotion-focused coping (Gallagher et al., 2019).  

Patients with osteoarthritis who have high levels of optimism have been shown to 

have lower levels of pain sensitivity, disability, and negative affect (Cruz-Almeida et al., 

2013). Optimism has also been found to be positively correlated with coping responses of 

positive self-statements and increased activity levels among women with rheumatoid 

arthritis (Kwissa-Gajewska et al., 2014). Others have found optimism to be a significant 

predictor of post-surgical pain for patients undergoing total knee or hip replacement due 

to osteoarthritis, with optimism being negatively associated with anxiety and depression 

measures before surgery (Pinto et al., 2017). Optimism has been found to be negatively 

associated with pain interference in older women included in a community sample as 

well as in a sample of patients with multiple types of chronic musculoskeletal pain, 

including fibromyalgia (Judge et al., 2020; Martinez-Calderon et al., 2020). One issue 

pertaining to sampling in research examining outcome differences amongst patients with 

chronic musculoskeletal pain is the inclusion criteria of several types of chronic pain 
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conditions. The International Association for the Study of Pain has worked with the task 

force creating the ICD-11 to differentiate pain conditions by primary and secondary 

chronic pain to make distinctions amongst conditions based on biopsychosocial 

differences (Treede et al., 2019). Primary chronic pain is also characterized by an 

overlapping experience of emotional distress. Therefore, previous studies that included 

primary and secondary chronic pain conditions together may not be accurately examining 

relationships between variables that are inherently more elevated in some than in others. 

There also remains a need for research investigating whether optimism is best understood 

as a protective factor or if its opposite, pessimism, is a more destructive risk factor in 

health outcomes (Scheier & Carver, 2018).   

Coping Responses 

 Coping is another broadly defined cognitive factor commonly examined in 

chronic pain outcome research. Coping is defined in the current study as behavioral, 

emotional, and cognitive efforts to manage stress (Lazarus & Folkman, 1984). There are 

several coping strategies that have been historically connected to two larger umbrella 

coping domains: problem-focused coping is defined as methods used to alter a stressful 

situation while emotion-focused coping is defined as methods used to reduce the 

emotional distress connected to a stressful situation (Lazarus & Folkman, 1984). 

Examples of problem-focused coping strategies include active coping (actions taken to 

find ways around a stressor), planning (thoughts related to problem-solving a stressor), 

making positive reinterpretations (changing negative thoughts to be more positive), and 

utilizing social support by seeking assistance or advice for dealing with a stressor (Carver 

et al., 1989). Alternatively, emotion-focused coping strategies include being focused on 
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emotions and discussing them openly with others, disengagement from previous goals in 

association with learned helplessness, and denial of circumstances created by a stressor 

(Lazarus & Folkman, 1984). In consideration of evidence that some forms of emotion-

focused coping could still promote adaptive functioning, researchers have also divided 

coping strategies into those that promote engagement (actively approaching a stressor and 

associated emotions) or disengagement (avoidance and escape of a stressor and 

associated emotions; Carver & Connor-Smith, 2010).  

Coping strategies for chronic pain are utilized with the individual perceiving these 

strategies as enhancing their ability to manage and tolerate the perceptions of pain and 

their interference in daily life (Turk et al., 2016). Specific strategies that have been 

identified in patients with chronic pain include denial of pain sensations, diversion of 

attention from pain sensations, positive and encouraging self-statements, and 

reinterpretations about pain (Edwards et al., 2016). Historically, patients with chronic 

pain utilizing emotion-focused coping strategies have been shown to have more severe 

depression than those utilizing problem-focused coping strategies (Brown et al., 1989), as 

well as worse functional disability (Keefe & Somers, 2010). In one longitudinal study, 

positive and encouraging self-statements and reinterpretations about pain were found to 

significantly improve pain interference in everyday life (De Rooij et al., 2014). In a 

previous study examining coping responses in patients with rheumatoid arthritis, 

problem-focused coping responses including active problem-solving and cognitive 

reinterpretations were associated with better mental and physical health outcomes than 

emotion-focused coping responses such as emotional expression (Englbrecht et al., 

2012). There is a need for further research examining the relationship between 
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dispositional optimism and various coping responses, as well as their combined impact 

on pain interference outcomes, in patients with chronic musculoskeletal arthritic pain.  

Mind-Body Practices 

 Mind-body practices and behaviors are defined in the current study as techniques 

that are intended to improve health through a focus on the interconnection of the mind, 

brain, behavior, and body (Wahbeh et al., 2008). Examples of mind-body practices 

include meditation, yoga, and tai chi. Mind-body practices have been found to be 

associated with maintenance of episodic memory in older adults (Bhattacharyya et al., 

2021), improvements in blood pressure for individuals diagnosed with cardiac disease 

(Younge et al., 2015), and reduction in biomarkers and genetic markers of bodily 

inflammation (Bower & Irwin, 2016). Mindfulness-based interventions have been found 

to reduce depressive symptoms for those with chronic pain (Parra-Delgado & Latorre-

Postigo, 2013), as well as improve overall engagement in valued activities and symptoms 

of general anxiety (la Cour & Peterson, 2015). Mindfulness meditation is also associated 

with reduced pain interference (Senders et al., 2018; Wahbeh, 2018), and improvements 

in physical and mental quality of life (Banth & Ardebil, 2015). Although these results are 

promising, many of the studies conducted in this area include small sample sizes and the 

majority of patients with chronic pain were female.  

 Another mind-body practice examined in chronic pain outcomes research is yoga. 

Yoga originated in South Asia and incorporates psychological practices of mindfulness 

and relaxation with physical postures and activity (Sharma, 2014). Yoga is beneficial for 

musculoskeletal health by improving posture, muscle endurance and strength, flexibility, 

and improving cognitive functioning through changes in cognitive appraisals and 



PAIN INTERFERENCE & RESILIENCE 15 

improvements in self-efficacy (Francis & Beemer, 2019). Yoga practice in adults with 

rheumatoid and osteoarthritis is associated with improvements in bodily pain, physical 

functioning, perceived stress, and depressive symptoms (Moonaz et al., 2015). Chair 

yoga has also been found to be beneficial for older adults with osteoarthritis, with 

improvements shown in pain severity and pain interference (Park et al., 2017). Tai chi, a 

practice similar to yoga, has also been shown to improve pain severity and reduce fear of 

falling and pain interference for older adults with chronic pain (You et al., 2018). Much 

like activity pacing, mind-body practices are challenging to quantify and describe, as 

there are a variety of types and modes of practice, with varying degrees of difficulty and 

frequency of use. It remains unclear what types of mind-body practice, including duration 

and level of intensity, provide the most benefit for improvement in anxiety and 

depression for patients with chronic pain. More research is needed to determine how 

other resilience resources such as dispositional optimism and coping responses impact 

engagement in mind-body practices.  

 Overall, several cognitive and behavioral resilience factors and their impact on 

pain interference have been discussed and critiqued. Each of these factors contribute in 

some unique way to improve psychological well-being by minimizing emotional distress, 

improving self-efficacy and physical functioning, and reducing pain interference in 

everyday activities and improving overall quality of life. Although current literature has 

demonstrated the importance of each of these constructs as important sources of 

resilience individually, there is a gap in the literature in addressing how these variables 

interact or conflict with each other in their relationships with pain interference. By 

addressing this gap, research in this area could be used to inform healthcare initiatives 
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toward identifying patients who may benefit from assessment and improvement of 

specific resilience resources that may be negatively impacting their coping responses and 

resources.  

Theoretical Models of Chronic Pain 

 Theoretical models have been created and used to understand and explain 

experiences in our environment. They allow scientists to make predictions and 

hypotheses about relationships between various constructs. Many theoretical models have 

been proposed to explain outcomes for patients with chronic pain. Below is a summary of 

theoretical models for chronic pain, beginning from a more biological perspective and 

moving into considerations of psychological aspects associated with the pain experience.  

Biopsychosocial Approach to Chronic Pain 

 One of the most popular theoretical models used to conceptualize the experience 

of chronic pain is the biopsychosocial model (Gatchel et al., 2007). This model states that 

an individual’s experience of chronic pain cannot solely be described in terms of the 

biological mechanisms responsible for the perception of pain by the body, but that one 

must also consider social and psychological factors contributing to the pain experience 

(Miaskowski et al., 2020). Contributing to the biological factors associated with the 

biopsychosocial model of chronic pain, the field of epigenetics has been used to identify 

ways in which the genetic expression of HTR2C, Interleukin 6 (IL-6), and Catechol-O-

Methyltrans-Ferase (COMT) are associated with chronic pain (Bevers et al., 2016). In 

addition, overactivation of the hypothalamic-pituitary-adrenal (HPA) axis stress response 

and neurotransmitters contribute to the experience of chronic pain, with serotonin and 
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norepinephrine receptor issues being associated with mood and anxiety symptoms 

(Bevers et al., 2016).  

From a psychological perspective, the biopsychosocial model also takes mental 

health into consideration in the development and maintenance of chronic pain, which 

incorporates many of the findings from other psychologically oriented models of chronic 

pain. Finally, the social lens of the biopsychosocial model incorporates factors of social 

support, socioeconomic strain, environment, and other contextual factors into the 

experience of chronic pain (Edwards et al., 2016; Meints & Edwards, 2018). Although 

the biopsychosocial model of chronic pain is an improvement from past models that do 

not include variables outside of biological perspectives, the number of variables and 

pathways included are endless, making it challenging to test in empirical research.  

Cognitive-Behavioral Model of Chronic Pain  

 Functioning as a psychologically oriented theoretical model of chronic pain, the 

cognitive-behavioral model incorporates the thoughts, feelings, and behaviors of an 

individual suffering from chronic pain (Turk et al., 1987). Through this model, beliefs 

about the pain experience are thought to shape the feelings and behaviors of the patient 

(Jensen et al., 1999). The cognitive-behavioral model of chronic pain has been translated 

into cognitive behavioral therapy, designed to intervene with distress associated with 

chronic pain through cognitive restructuring of thoughts and beliefs associated with 

distressing emotions and maladaptive behaviors. Although this model has been 

recognized as an improvement from the more reductionist biological models historically 

theorizing chronic pain, critics have argued that the model is not integrative enough and 

lacks a specific focus that can be translated across different patients and experiences 
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(McCracken & Morley, 2014). For example, the specific thoughts and beliefs of one 

patient may not translate to those of another, or ways in which these thoughts and beliefs 

might impact certain behaviors of some and not others.  

Resilience Model of Chronic Pain 

 Although the biopsychosocial and cognitive-behavioral models of chronic pain 

have significantly expanded upon the understanding of negative outcomes commonly 

experienced by individuals with chronic pain, these models fail to capture factors 

associated with positive outcomes. The resilience model of chronic pain proposed by 

Sturgeon and Zautra (2010) specifically outlines pathways leading to resilience, including 

those of recovery, sustainability, and growth. This model still includes the factors 

associated with negative outcomes identified in the cognitive-behavioral model, but also 

sheds light on stable resilience resources, resilience mechanisms, and coping resources 

(Sturgeon & Zautra, 2010). The resilience outcome of sustainability can be understood as 

the preservation of valued activities, goals, and engagements for the individual despite 

pain. Meanwhile, growth is conceptualized in the model as new learning through 

difficulties caused by pain that allow for better understanding of one’s capabilities and 

limits. Finally, recovery is the return to normal homeostasis following stress associated 

with the pain experience (Sturgeon & Zautra, 2010). Researchers have recently begun to 

highlight the importance of resilient resources in addition to risk factors in determining 

outcomes like physical dysfunction, depression, and pain intensity for patients with low 

back pain (Slepian et al., 2020).  

 Within the resilience model of chronic pain, Sturgeon and Zautra (2010) postulate 

that resilience resources like dispositional optimism are positively associated with 
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engagement in positive behaviors. An example of these positive behaviors may be 

engagement in mind-body practices like mindfulness, yoga, and tai-chi. Additionally, 

research in other patient populations has shown that optimism is associated with an 

increase in the use of problem-focused coping responses, while lower levels of optimism 

are associated with increased use of emotion-focused coping responses (Gallagher et al., 

2019). Although the Sturgeon and Zautra model does not specifically indicate the 

direction of effect for the relationship between coping responses and engagement in 

mind-body practices, recent research has shown that training in mindfulness meditation is 

associated with increased use of problem-focused coping strategies in cancer survivors 

(Gok Metin et al., 2019). Thus, it may be true that the opposite relationship is true as 

well, with use of problem-focused coping responses being positively associated with 

engagement in mind-body practices. 

Statement of the Problem 

 Chronic musculoskeletal pain is a national health crisis, with rates expected to 

increase exponentially in the coming years as the population continues to age. Pain 

causes significant interference in everyday activities, including sleep, household chores 

and general physical functioning, within social relationships, and disability and time off 

work. Researchers and patients agree that pain interference is a significant problem 

facing this patient population, and that future clinical research should focus on this 

measure as an important outcome of interest. Previous research has focused 

predominantly on risk factors contributing to worse pain interference, including pain 

catastrophizing, avoidance of activity, and negative affect. However, an increasing body 

of literature is demonstrating that some patients with arthritis and other forms of chronic 
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musculoskeletal pain are able to continue to live out their lives in meaningful ways, with 

minimal pain interference. Thus, it is vital to not only focus on risk factors when 

examining chronic pain health outcomes, but also factors contributing to resilient 

functioning. Optimism, coping responses, and mind-body practices are just a few factors 

that have individually been found to be associated with a resilience model of chronic 

pain. However, more research is needed to understand how these constructs interact with 

one another, and whether some contribute to less pain interference than others. By 

understanding whether these specific factors of interest together have a main or 

interacting effect on pain interference, assessment measures can be used in healthcare 

initiatives to identify patients most at risk of significant pain interference.  

Current Study and Hypotheses 

The purpose of this study was to investigate the relationships and interactions 

between dispositional optimism, coping responses, and mind-body practices, and pain 

interference through a resilience model of chronic pain for patients with chronic arthritic 

musculoskeletal pain. Although these variables have previously been examined 

separately in their association with pain interference, there is limited research identifying 

their interactive effect on pain interference for patients with chronic musculoskeletal 

pain. The first aim involved examining descriptive statistics of all study variables, 

including dispositional optimism, coping responses, engagement in mind-body practices, 

and pain interference. Specific covariates related to participant demographics were also 

examined and identified. Examined covariates included age, sex, and overlapping 

comorbid medical conditions. Research has demonstrated that older adults tend to have 

better acceptance of pain and catastrophize less about their pain than younger patients 
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(Murray et al., 2021). Additionally, more women are diagnosed with rheumatoid arthritis 

than men (Myasoedova et al., 2020). Finally, as research has demonstrated that many 

patients with type 2 diabetes develop osteoarthritis later in life, overlapping comorbid 

chronic medical conditions were also examined as a potential covariate (Schett et al., 

2013). Final covariates included age and total number of comorbid chronic conditions. 

Relationships between the study variables were then examined, through the path outlined 

in Sturgeon and Zautra's (2010) resilience model of chronic pain. This path includes the 

resilience resource of dispositional optimism leading to coping responses, followed by 

behavioral responses such as involvement and use of mind-body practices. This project 

aimed to examine the specific direct paths between the main variables of interest, as well 

as mediated paths in the outcome of pain interference. All hypotheses are shown in 

Figure 1. The present study hypothesized that:  

Hypothesis 1a: Optimism would be positively associated with engagement in problem-

focused coping responses.  

Hypothesis 1b: Optimism would be negatively associated with engagement in emotion-

focused coping responses.  

Hypothesis 2: Optimism would be positively associated with engagement in mind-body 

practices.  

Hypothesis 3: Problem-focused coping responses would be positively associated with 

engagement in mind-body practices.  

Hypothesis 4: Emotion-focused coping responses would be negatively associated with 

engagement in mind-body practices.  
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Hypothesis 5: Problem-focused coping responses would be negatively associated with 

pain interference.  

Hypothesis 6: Emotion-focused coping responses would be positively associated with 

pain interference.  

Hypothesis 7: Engagement in mind-body practices would be negatively associated with 

pain interference.   

Hypothesis 8: Indirect, or mediated paths within the model would be examined, with 

95% confidence intervals used with bootstrapping.  

Method 

Participants 

 The present study includes 527 adults with chronic musculoskeletal pain 

participating in the third wave of the Midlife in the United States study (MIDUS-3). 

MIDUS is a national, longitudinal study examining behavioral, social, and psychological 

factors associated with the health and well-being of non-institutionalized English-

speaking adults in the United States. Inclusion criteria for the current study included 

participants: between the ages of 25 and 74; English-speaking; non-institutionalized; 

positive endorsement of a musculoskeletal condition characterized by an inflammatory, 

autoimmune, or autoinflammatory response such as arthritis, rheumatism, or other bone 

or joint disease; and positive endorsement of chronic pain characterized as pain that has 

persisted beyond the time of normal healing, lasting anywhere from a few months to 

many years. Specifically, participants were included if they responded “yes” to the 

question, “In the past twelve months, have you experienced or been treated for any of the 

following – Arthritis, Rheumatism, or other bone or joint disease?” This specific question 



PAIN INTERFERENCE & RESILIENCE 23 

was chosen to ensure participants had a medical diagnosis consistent with the IASP 

definition of secondary chronic pain, or pain that is caused by an underlying condition. In 

addition, only participants who responded “yes” to the previous arthritis question and 

“yes” to the question, “Do you have chronic pain, that is, do you have pain that persists 

beyond the time of normal healing and has lasted anywhere from a few months to many 

years” were included. These questions were selected to capture the presence of chronic 

pain in addition to an underlying musculoskeletal condition. Participants endorsing a 

musculoskeletal condition, but not chronic pain were excluded as only those endorsing 

chronic pain were asked questions about the main dependent variable of interest, pain 

interference. To ensure racial and ethnic representativeness, specific metropolitan areas 

were oversampled. In a recent manuscript using a patient sample with chronic pain from 

MIDUS-3 (Boone & Kim, 2019), participant ages ranged between 39 and 93 years old, 

58.6% identified as male and 41.4% as female, and 89.6% identified as White. 

Procedures 

Approval for the current study’s use of MIDUS-3 data was obtained by the 

Institutional Review Board at the University of Missouri – St. Louis, (IRB #2095462). 

Data and documentation from the original MIDUS study are openly available to the 

public on the Inter-university Consortium for Political and Social Research (ICPSR) 

webpage. The ICPSR is an international consortium of over 750 research organizations 

and universities. Full datasets, codebooks, and study documentation of the MIDUS study 

are accessible for download and use on the ICPSR webpage. Participants from the 

original MIDUS study were recruited with the use of random digit dialing. More 

specifically, telephone numbers in the United States were used for random digit dialing, 
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with oversampling in five major cities (Radler & Ryff, 2010). Consenting participants 

were then asked to complete a thirty-minute phone interview as well as two self-

administered questionnaires assessing well-being and health in midlife among adults in 

America. Additional details about the procedures of the original data collection from 

MIDUS-1 and MIDUS-2 are included in Appendix A. The MIDUS-3 study consisted of 

3,294 participants, which included over 46% of the originally recruited MIDUS-1 

participants. Each wave included participant demographic information, gender, age, race, 

ethnicity, marital status, and education level. Surveys included variables related to 

physical health, mental health, life satisfaction, personal beliefs, finances, neighborhood, 

social networks, sexuality, discrimination, religion and spirituality, and childhood history. 

The telephone interview and two self-administered questionnaires were merged, 

processed, cleaned, and transformed by MIDUS using naming conventions and coding 

provided within the downloadable package on ICPSR. The data includes item-level data 

as well as total scores of study measures, with appropriate management of reverse-coded 

items. The data were then downloaded by the principal investigator of the current study 

and additional variables were created to easily identify MIDUS-3 participants endorsing 

both an arthritic condition and chronic pain (inclusion criteria). Once these participants 

(N = 527) were identified, a separate dataset file was created to separate these data from 

the rest of the MIDUS-3 participants.  

Measures 

Demographic Questionnaire  

 Items related to participant demographics for the current study included 

participant sex, age, ethnicity, education level, employment status, and marital status. 
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Participants were also asked several questions about whether they experienced or were 

treated for chronic health conditions, including diabetes, hypertension, and neurological 

disorders during the previous twelve months. A list of all demographic questions and 

items from the main study variables can be found in Appendix B.  

Pain Interference 

Pain interference, defined as the degree to which an individual’s pain impacts 

their mental, social, and physical activities (Amtmann et al., 2010), was measured using 

the five interference questions from the Brief Pain Inventory Short Form (Daut et al., 

1983). The Brief Pain Inventory is one of the most commonly used measures to assess 

pain, and the specific interference-related questions can specifically be used to assess 

areas of functioning impacted by pain (Daut et al., 1983). The pain interference questions 

from the Brief Pain Inventory assess the degree to which chronic pain has interfered with 

sleep, general activity, mood, relationships with other people, and enjoyment during the 

previous week. Participants responded to whether their chronic pain interfered in these 

areas on a ratio rating scale from 0 (not at all) to 10 (completely). A mean of the five 

areas of pain interference was calculated, with higher scores representing a higher degree 

of pain interference. The Brief Pain Inventory has been found to have strong internal 

consistency, structural validity, and criterion-convergent validity, with a Cronbach’s 

alpha for the interference subscale of 0.95 for patients with arthritis (Jumbo et al., 2021). 

The shortened 5-item pain interference questions commonly used from the Brief Pain 

Inventory have also been shown to demonstrate strong internal consistency, with a 

Cronbach’s α of 0.95 from a study of chronic pain participants (Brown et al., 2018). 
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Cronbach’s α was 0.91 for the 5-item pain interference questions from the Brief Pain 

Inventory for the current study. 

Optimism 

 Optimism, defined as positive thought processes and expectations to be able to 

effectively manage stress and difficulties with positive outcomes (Goodin & Bulls, 2013), 

was assessed with the Life-Orientation Test-Revised (Scheier et al., 1994). The Life-

Orientation Test-Revised includes two subscales with three questions each, with one 

subscale designed to measure dispositional optimism and the other subscale designed to 

assess pessimism. The three items from the optimism subscale include “In uncertain 

times, I usually expect the best;” “I’m always optimistic about my future;” and “I expect 

more good things to happen to me than bad.” Pessimism items include “If something can 

go wrong for me, it will;” “I hardly ever expect things to go my way;” and “I rarely count 

on good things happening to me.” Participants responded to each item using a 5-point 

Likert nominal scale from “A lot agree” to “A lot disagree.” Scores were created by 

taking the sum of each subscale, with items from the pessimism subscale being reverse-

coded. Higher scores on the scale represent higher optimism, with scores being available 

for the optimism subscale, the pessimism subscale, and the sum of both subscales for an 

overall dispositional optimism scale. The LOT-R has been demonstrated to have 

acceptable internal consistency among patients with rheumatoid arthritis, with a 

Cronbach’s α of 0.86 (Xu et al., 2017). It has also been demonstrated to have adequate 

test-retest reliability, with r = 0.68 at four months, r = 0.60 at twelve months, r = 0.56 at 

twenty-four months, and r = 0.79 at twenty-eight months (Scheier et al., 1994). The 

Cronbach’s alpha for the 6-item overall optimism scale within the entire MIDUS-3 
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sample was .80. Cronbach’s α was 0.81 for the optimism scale for this subsample of 

MIDUS-3 participants with chronic musculoskeletal pain in the current study. 

Coping Responses 

 Coping responses, defined as behavioral, emotional, and cognitive efforts to 

manage stress (Lazarus & Folkman, 1984), were assessed using the Coping Orientation to 

Problems Experienced (COPE) scale (Carver et al., 1989). The COPE scale includes 

several nominal subscales which are combined to create two main subscales assessing 

problem-focused coping and emotion-focused coping. The problem-focused coping 

subscale includes twelve items from the “Positive Reinterpretation and Growth,” “Active 

Coping,” and “Planning” subscales. Conversely, the emotion-focused coping subscale 

includes twelve items from the “Focus on and venting of emotion,” “Denial,” and 

“Behavioral disengagement” subscales. Items from the problem-focused coping scale 

include “I try to grow as a person as a result of the experience,” “I concentrate my efforts 

on doing something about it,” “I do what has to be done, one step at a time,” and “I try to 

come up with a strategy about what to do.” Items from the emotion-focused coping scale 

include “I get upset and let my emotions out,” “I refuse to believe that it has happened,” 

and “I give up trying to reach my goal.” Participants responded to statements within each 

of the subscales with responses of “A lot,” “A medium amount,” “Only a little,” and “Not 

at all.” The Cronbach’s alpha for the problem-focused coping scale for the entire 

MIDUS-3 sample was .90 and .83 for the emotion-focused coping scale. Cronbach’s α 

was 0.89 for the problem-focused coping scale and 0.81 for the emotion-focused coping 

scale for this subsample of MIDUS-3 participants with chronic musculoskeletal pain in 

the current study. 
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Mind-Body Practices 

 Mind-body practices, defined as techniques intended to improve health through 

the interconnection of the mind, brain, behavior, and body, were assessed with the 

creation of a two-item questionnaire by the current study principal investigator, selected 

from a list of MIDUS-3 nontraditional interventions assessed in the self-administered 

questionnaire. The original MIDUS-3 study did not include a questionnaire specifically 

assessing for the utilization of mind-body practices. These questions chosen by the 

principal investigator captured two of the most commonly utilized and researched mind-

body practices: meditation and yoga. Past research has demonstrated that individuals 

most likely to utilize these specific forms of mind-body practices are those suffering from 

musculoskeletal pain (Bertisch et al., 2009). Specifically, the following questions were 

used to capture engagement in mind-body practices: “In the past 12 months, either to 

treat a physical health problem, to treat an emotional or personal problem, to maintain or 

enhance your wellness, or to prevent the onset of illness, how often did you use 

relaxation or meditation techniques?” and “In the past 12 months, either to treat a 

physical health problem, to treat an emotional or personal problem, to maintain or 

enhance your wellness, or to prevent the onset of illness, how often did you use exercise 

or movement therapy (yoga, Pilates, tai chi, Feldenkrais, etc.)?” Participants responded to 

both questions using a 5-point nominal Likert scale with responses of “A lot,” “Often,” 

“Sometimes,” “Rarely,” and “Never.” The two items were then reverse-coded so that 

high scores would represent more engagement while lower scores represent less 

engagement in these practices. An additional item was created to represent the mean of 

the responses to both questions to determine overall involvement in mind-body practices. 
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The split-half reliability (Spearman-Brown coefficient; rs) was 0.48 for these mind-body 

practice questions.  

Data Analysis Plan 

 Descriptive statistics, including means, standard deviation, kurtosis, and skew of 

all variables were examined in SPSS. Additional analyses were conducted in R to screen 

for outliers and covariates within the dataset. Significant covariates were assessed for 

final analyses, including age, sex, and overlapping comorbid chronic conditions. Final 

covariates included age and total number of chronic conditions. In addition to the skew 

and kurtosis of study variables, specifically relevant assumptions of analyses were 

examined, including normality, linearity, and multicollinearity. As outlined by the APA 

Publications and Communications Board Task Force Report (Appelbaum et al., 2018), 

this study first specified an initial path model grounded in theory, followed by estimation 

of the model, model fit assessment using model fit indices, model re-specification based 

on modification indices, and reporting of results.  

Model fit was evaluated as outlined by Bauer and Curran (2023), with fit indices 

indicative of having a good fit including a non-significant chi-square test statistic, a CFI 

value greater than 0.95, a TLI value greater than 0.95, a RMSEA value less than 0.05, 

and a SRMR value less than 0.08. The initial estimation of the model was examined for 

its overall fit with the data; however, the results of the path analysis model and support 

for hypotheses were not interpreted until the model fit indices were indicative of an 

appropriate fit of the model. The most common method for addressing poorly fitting 

structural equation models is by freeing individual parameters within the model which are 

consistent with and guided by theory and that would demonstrate a significant reduction 
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in the chi-square estimation, repeating this process until an adequately fitting model is 

identified (Hoyle, 2023). Modification indices represent the change expected in the fit of 

a model after removing a restriction on a given parameter. It has been recommended to 

consider removing restrictions on specific parameters with modification indices of 3.84 

or greater (Hoyle, 2023).  

Planned Analyses 

Path analysis in structural equation modeling was conducted in R using the lavaan 

package (Rosseel, 2012) to examine all hypotheses. The model depicted in Figure 1 was 

utilized to test all study hypotheses. Model fit was assessed using Standardized Root 

Mean Square Residual (SRMR < .05), Comparative Fit Index (CFI > .95), and Root 

Mean Square Error of Approximation (RMSEA < .05). Issues created by relevant 

covariates required certain modifications to the model. To address missing data, full 

information maximum likelihood was used. Full information maximum likelihood has 

been demonstrated to be more efficient and unbiased in comparison to other methods of 

managing missing data, including listwise and pairwise deletion (Enders & Bandalos, 

2001). Mediation analyses to examine indirect effects were also conducted using 95% 

confidence intervals with bootstrapping.  

H1a: The relationship between optimism and problem-focused coping was 

examined by assessing path h1a in Figure 1.  

H1b: The relationship between optimism and emotion-focused coping was 

examined by assessing path h1b in Figure 1.  

H2: The relationship between optimism and engagement in mind-body practices 

was examined by assessing path h2 in Figure 1.  
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H3: The relationship between problem-focused coping and engagement in mind-

body practices was examined by assessing path h3 in Figure 1.  

H4: The relationship between emotion-focused coping and engagement in mind-

body practices was examined by assessing path h4 in Figure 1.  

H5: The relationship between problem-focused coping and pain interference was 

examined by assessing path h5 in Figure 1.  

H6: The relationship between emotion-focused coping and pain interference was 

examined by assessing path h6 in Figure 1.  

H7: The relationship between engagement in mind-body practices and pain 

interference was examined by assessing path h7 in Figure 1.  

H8: Indirect, or mediated paths within the model were examined, with 95% 

confidence intervals used with bootstrapping. 

Figure 1 

Conceptual Model for Hypothesized Relations Between Study Variables 

 

A Priori Expectations for Indirect Paths 

 It was expected that the relationship between optimism and pain interference 

would be mediated by problem-focused coping, emotion-focused coping, and mind-body 

practices. Specifically, it was expected that the relationship between optimism and pain 
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interference would be best understood through the pathway of problem-focused coping, 

emotion-focused coping, and mind-body practices.  

Results 

Sample Characteristics and Outliers 

Of the 3,683 individuals participating in the original MIDUS-3 study, 527 met 

criteria for the current study. Specifically, 527 participants endorsed having experienced 

or been treated for arthritis, rheumatism, or other bone or joint disease as well as having 

experienced chronic pain lasting longer than a few months. A review of variable 

frequencies revealed that certain variables had a large amount of missing data, which can 

be found in Table 1. Specifically, 31.3% of the sample refused to indicate their current 

employment status, 6% had missing data for the optimism scale, 1.5% for both the 

problem-focused and emotion-focused coping scales, 4.4% had missing data for 

engagement in mind-body practices, and 5.5% did not respond to questions pertaining to 

overall pain interference. Participants seemed less likely to respond to questions 

pertaining to the degree to which their pain interfered with their mood and interpersonal 

relationships, as well as their level of engagement in mind-body practices such as 

meditation, tai-chi, or yoga.  

Table 1  

Missing Data 

Variables Total Missing 

n(%) 

Age 0 (0%) 

Sex 0 (0%) 

Education 1 (0.2%) 

Optimism Total  6 (1.1%) 

         Optimism 6 (1.1%) 

         Pessimism   6 (1.1%) 
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Problem-Focused Coping 8 (1.5%) 

Emotion-Focused Coping 8 (1.5%) 

Mind-Body Practices 23 (4.4%) 

         Exercise/Movement 10 (1.9%) 

         Relaxation/Meditation 22 (4.2%) 

Pain Interference Total 29 (5.5%) 

         Activity 12 (2.3%) 

         Mood 21 (4.0%) 

         Relations 19 (3.6%) 

         Sleep  18 (3.4%) 

         Enjoyment 15 (2.8%) 

N = 527 

Four multivariate outliers were identified, with Mahalanobis distances greater 

than the critical value of 18.47 for the four main predictor variables (Penny, 1996). These 

elevated values were due to one participant having high problem-focused coping and high 

pain interference, one having high problem-focused coping and emotion-focused coping, 

one having low problem-focused coping and pain interference, and one having high 

emotion-focused coping and pain interference. Considering this small number of outliers, 

(n = 4, 0.8% of the original sample), and given their critical values being above 18.47, 

these four cases were deleted from the dataset. Thus, the final sample consisted of 523 

participants.    

Demographics 

The mean age was 66.89 (SD = 11.00) and ranged from 44 to 93 years old. A total 

of 36.3% of the sample identified as male and 63.7% identified as female. Approximately 

88.5% reported their ethnicity as White, 2.9% as Black and/or African American, 2.1% as 

Native American or Alaska Native Aleutian Islander/Eskimo, 0.2% as Asian, 0.2% as 

Native Hawaiian or Pacific Islander, 5.2% as Other, 0.2% reported that they did not 

know, and 0.8% refused to respond. Additionally, 95.8% of participants identified as Not 

Spanish/Hispanic, 1.7% as Mexican, 1.0% as Mexican American, 0.2% as Puerto Rican, 
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0.6% as Other, 0.6% reported that they did not know, and 0.1% refused to respond. 

Approximately 33.6% of participants indicated that they were either working or self-

employed while 2.3% reported being permanently disabled. A full list of sample 

characteristics can be found in Table 2.  

Table 2  

Sample characteristics (N = 523) 

Variables              n                         % 

Age (years) M = 66.89 SD = 11.00 

Sex (Male) 190 36.3 

Chronic Conditions Total              M = 

3.71 

SD = 2.70 

Race/Ethnicity   

          White 463 88.5 

          Black/African American 15       2.9 

          Native American/Alaska Native 11     2.1 

          Asian 1 0.2 

          Native Hawaiian/Pacific Islander 1 0.2 

          Other 27 5.2 

          Don’t Know 1 0.2 

          Refused 4 0.8 

Education   

          Less than high school 47 9.0 

          High school graduate or equivalent 154 29.4     

          Some college 102   19.5 

          Associate’s degree or vocational school 50  9.6 

          Bachelor’s degree 84 16.1 

          Some graduate school 14 2.7 

          Master’s degree 51 9.8 

          Ph.D., Ed.D., M.D., or other prof. degree 20 3.8 

          Don’t know 1 0.2 

Marital Status   

          Married 317 60.6 

          Separated 7 1.3 

          Divorced 92 17.6 

          Widowed 81 15.5 

          Never married 24 4.6 

          Refused 2 0.4 

Employment Status   

          Working now 145    27.7 

          Self-employed 31   5.9 
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          Looking for employment 7  1.3 

          Temporarily laid off 1  0.2 

          Retired 135  25.8 

          Homemaker 14  2.7 

          Maternity or sick leave 1 0.2 

          Permanently disabled 12 2.3 

          Other 14 2.7 

          Don’t know 2 0.4 

          Inappropriate 161 30.8 

 

Descriptive Statistics 

Several participants did not complete the Life-Orientation Test-Revised (n = 6), 

the COPE scale (n = 8), or the Brief Pain Inventory (n = 29). Additionally, several 

participants also refused to indicate their engagement in mind-body practices (n = 23), 

with 21.6% of participants endorsing engagement in exercise or movement therapy and 

26.6% of participants endorsing engagement in relaxation or meditation techniques. The 

mean Life-Orientation Test-Revised score was 22.51 (SD = 4.79). The mean COPE scale 

problem-focused coping score was 37.42 (SD = 5.90) and the mean emotion-focused 

coping score was 22.91 (SD = 5.74). The mean engagement in mind-body practices score 

was 4.41 (SD = 0.92). The mean pain interference score was 3.92 (SD = 2.65), with pain 

interfering the most with activity (M = 4.72, SD = 3.02), followed by enjoyment (M = 

4.38, SD = 3.27), sleep (M = 4.35, SD = 3.23), mood (M = 3.48, SD = 2.94), and relations 

(M = 2.65, SD = 2.96). Descriptives for each of the main study variables, including mean, 

standard deviation, skew, and kurtosis can be found in Table 3.  

Table 3 

Descriptives for Main Study Variables 

Variables M (SD) Skewness Kurtosis 

Problem-Focused Coping 37.42 (5.90) -0.35 -0.16 

Emotion-Focused Coping 22.91 (5.74) 0.65 0.67 
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Optimism Total 22.51 (4.79) -0.50 -0.06 

Mind-Body Practices 1.59 (0.92) 1.53 1.54 

      Exercise/Movement 1.54 (1.13) 1.93 2.36 

      Relaxation/Meditation 1.64 (1.15) 1.62 1.32 

Pain Interference 3.92 (2.65) 0.40 -0.75 

      Activity 4.72 (3.02) 0.02 -1.02 

      Mood 3.48 (2.94) 0.52 -0.75 

      Relations 2.65 (2.96) 0.88 -0.40 

      Sleep 4.35 (3.23) 0.14 -1.22 

      Enjoyment 4.38 (3.27) 0.22 -1.19 

Note. N = Number; M = Mean; SD = Standard Deviation; Problem-Focused 

Coping/Emotion-Focused Coping = COPE Scale; Optimism/Pessimism = Life-

Orientation Test-Revised; Mind-Body Practices = Mean of 2 Questions Indicating 

Engagement in Exercise Therapy & Meditation Practices; Pain Interference = Mean of 5 

Pain Interference Subscales  

 

Correlations of Covariates of Interest 

 The potential covariates of age, sex, and comorbid chronic medical conditions 

were examined as they related to optimism, problem-focused coping, emotion-focused 

coping, mind-body practices, and pain interference. Correlations between the main study 

variables and continuous covariates are shown in Table 4. Participant age was 

significantly related to optimism, r(515) = 0.091, p < 0.05, at a small effect size, so that 

as participant age increased, so too did levels of optimism. However, participant age was 

not significantly related to problem-focused coping, r(513) = 0.05, p = 0.23. There was a 

significant relationship between participant age and emotion-focused coping, r(513) = 

0.09, p < 0.05, with a small effect size, so that as participant age increased, so too did 

levels of emotion-focused coping. Age was also significantly related to pain interference, 

r(492) = -0.14, p < 0.01, so that as age increased, levels of pain interference decreased. 

There was not a significant relationship between participant age and engagement in mind-

body practices, r(498) = -0.085, p = 0.06. In addition to optimism, emotion-focused 

coping, and pain interference, participant age was also correlated with multimorbidity, 
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r(521) = 0.09, p < 0.05, at a small effect size, so that as participant age increased, so too 

did the number of chronic illnesses. 

 There was a significant relationship between participant degree of multimorbidity 

and optimism, r(515) = -0.20, p < 0.001, with a small effect size, so that as the number of 

chronic illnesses participants reported having increased, optimism levels decreased. 

Multimorbidity was also significantly correlated with problem-focused coping, r(513) = -

0.12, p < 0.01, at a small effect size, so that as multimorbidity increased, problem-

focused coping decreased. There was a significant relationship between multimorbidity 

and emotion-focused coping, r(513) = 0.16, p < 0.001, at a small effect size, so that as 

multimorbidity increased, so too did emotion-focused coping. Multimorbidity was 

significantly related to pain interference, r(492) = 0.37, p < 0.001, at a moderate effect 

size, so that as multimorbidity increased, so too did pain interference. There was no 

relationship between multimorbidity and engagement in mind-body practices, r(498) =    

0.05, p = 0.31. Compared to males (M = 21.46), females had significantly higher 

emotion-focused coping (M = 23.74), t(421.66) = -4.53, p < 0.001. Compared to males 

(M = 1.39), females also reported engaging in more mind-body practices (M = 1.70), 

t(467.46) = -3.93, p < 0.001. There was no significant difference between males and 

females with regard to pain interference t(361.74) = -0.348, p = 0.728, optimism 

t(403.69) = -1.122, p = 0.263, or problem-focused coping t(412.88) = -0.714, p = 0.476. 

Overall, the covariates of interest that were included in the path analysis model were age 

and multimorbidity (or total number of chronic conditions), given their significant 

correlational relationship with pain interference.  
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Correlations Between Main Study Variables 

 Optimism was significantly correlated with problem-focused coping, r(508) = 

0.45, p < 0.001, at a moderate effect size, so that as optimism increased, problem-focused 

coping also increased. Conversely, optimism was significantly negatively correlated with 

emotion-focused coping, r(508) = -0.34, p < 0.001, at a moderate effect size, so that as 

optimism increased, emotion-focused coping decreased. Optimism was also significantly 

correlated with engagement in mind-body practices, r(492) = 0.16, p < 0.001, at a small 

effect size, so that as optimism increased, engagement in mind-body practices increased. 

Finally, optimism was also significantly negatively correlated with pain interference, 

r(486) = -0.37, p < 0.001, at a moderate effect size, so that as optimism increased, pain 

interference decreased.  

 Problem-focused coping was significantly correlated with emotion-focused 

coping, r(513) = -0.14, p < 0.01, at a small effect size, so that as problem-focused coping 

scores increased, emotion-focused coping scores decreased. There was also a significant 

relationship between problem-focused coping and engagement in mind-body practices, 

r(491) = 0.21, p < 0.001, at a small effect size, so that as problem-focused coping 

increased, engagement in mind-body practices also increased. Problem-focused coping 

was significantly correlated with pain interference, r(489) = -0.21, p < 0.001, at a small 

effect size, so that as problem-focused coping increased, pain interference decreased. 

Emotion-focused coping was also significantly correlated with pain interference, r(489) = 

0.25, p < 0.001, at a small effect size, so that as emotion-focused coping increased, pain 

interference increased. There was no relationship between engagement in mind-body 

practices and emotion-focused coping, r(491) = -0.012, p = 0.792, or between 
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engagement in mind-body practices and pain interference, r(471) = -0.031, p = 0.497. 

Correlations among study variables for the entire sample can be found in Table 4, with 

correlations among study variables for men and women in Table 5.  



 

Table 4 

Correlations Among Study Variables for the Entire Sample 

Variable M (SD) 1 2 3 4 5 6 7 

1. Age 66.89 (11.00) 1       

2. Chronic Conditions Total 3.71 (2.70) 0.093* 1      

3. Optimism 22.51 (4.79) 0.091* -0.201*** 1     

4. Problem-Focused Coping 37.42 (5.90) 0.052 -0.115** 0.445*** 1    

5. Emotion-Focused Coping  22.91 (5.74) 0.093* 0.164*** -0.342*** -0.140** 1   

6. Mind-Body Practice Engage.  1.59 (0.92) -0.085 0.046 0.156*** 0.212*** 0.012 1  

7. Pain Interference 3.92 (2.65) -0.143** 0.369*** -0.369*** -0.214*** 0.254*** -0.031 1 

Note. *p < .05, **p < .01, ***p < .001 

 

Table 5 

 

Correlations Among Study Variables (Males on lower half, N = 190; Females on upper half, N = 333) 

Variable M (SD) 1 2 3 4 5 6 7 M (SD) 

1. Age 66.79 (10.62) 1 0.112* 0.042 0.009 0.078 -0.125* -0.146** 66.95 (11.23) 

2. Conditions  3.17 (2.80) 0.060 1 -0.184*** -0.078 0.063 -0.028 0.382*** 4.02 (2.60) 

3. Optimism 22.20 (4.70) 0.183* -0.256*** 1 0.418*** -0.323*** 0.223*** -0.374*** 22.69 (4.83) 

4. PF Coping 37.18 (5.64) 0.137 -0.196** 0.494*** 1 -0.109* 0.254*** -0.117* 37.56 (6.05) 

5. EF Coping  21.46 (5.29) 0.128 0.280*** -0.428*** -0.232** 1 -0.076 0.201*** 23.74 (5.83) 

6. MBP Engage. 1.39 (0.73) 0.006 0.136 -0.019 0.093 0.117 1 -0.073 1.70 (1.00) 

7. Pain Int. 3.87 (2.65) -0.139 0.353*** -0.363*** -0.396** 0.370*** 0.062 1 3.95 (2.65) 

Note. *p < .05, **p < .01, ***p < .001  



 

Path Analysis Assumptions 

The assumptions of normality, linearity, and multicollinearity were examined 

prior to path analysis. Results demonstrated that each of these assumptions were met and 

can be viewed in Figure 2. The two items assessing engagement in mind-body practices 

demonstrated a skew of 1.59. As a result, attempts were made to transform this construct 

with the use of square root transformations, a data transformation technique commonly 

utilized for data with positive skew (Tabachnick & Fidell, 2018). However, square root 

transformations did not result in a significant change in the skew of the engagement in 

mind-body practices construct. Nonetheless, path analyses are robust to data distribution 

concerns (Tabachnick & Fidell, 2018), and analyses were conducted with all other 

assumptions being met.   

Figure 2 

Assumptions of Path Analysis  
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Main Analyses 

 Several variables were examined as potential covariates given their relation to 

other study variables. Specifically, because of their significant correlation with pain 

interference, total number of comorbid chronic conditions and age were included in the 

model as covariates. Although there were significant differences between males and 

females for emotion-focused coping and mind-body practices, sex was not included in the 

model as a covariate because there were no significant differences between the two 

groups regarding the main outcome variable of interest, pain interference. Total number 

of chronic conditions and age were entered into the path analysis model, along with 

optimism, as exogenous variables. The overall model adjusted for covariates can be 

viewed in Figure 3.   

Figure 3 

Path Analysis Model with Covariates Total Chronic Conditions and Age 

 
 The path model from Figure 3 was tested using the lavaan package in R, (Rosseel, 

2012); however, in consideration of model fit indices, the model did not adequately fit the 

data, 2(4) = 97.69, p < 0.001, CFI = 0.74, TLI = -0.18, RMSEA = 0.21, SRMR = 0.07. 

Thus, these data were not a good fit for the originally hypothesized model. Modification 

indices were then examined within R using the lavaan package. Specifically, the 
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modification indices for the parameters between total number of chronic conditions and 

pain interference (MI = 51.88), between age and pain interference (MI = 12.84), and 

between optimism and pain interference (MI = 33.90) were the most elevated. In light of 

prior research identifying significant relationships between multimorbidity and pain 

interference, age and pain interference, and optimism and pain interference, these 

modifications to the model are grounded in theoretical considerations. Thus, guided by 

theory and past research, an additional model (Figure 4) was created to account for the 

direct effect of optimism, as well as the covariate relationships with total number of 

chronic conditions and age on pain interference. 

The path model shown in Figure 4 was then tested with lavaan. Fit indices for this 

final model were indicative of good overall fit with the data, as defined by Hu and 

Bentler (1999), 2(1) = 0.088, p = 0.766, CFI = 1.00, TLI = 1.05, RMSEA < 0.001, 

SRMR = 0.002. The R2 for each variable indicated that the model predicted 19.6% of the 

variance for problem-focused coping, 14.2% of the variance for emotion-focused coping, 

7.7% of the variance for mind-body practice engagement, and 25.7% of the variance for 

pain interference. Additionally, the likelihood ratio test (LRT) was used to determine if 

the revised, nested model from Figure 4 fit the data better than the model from Figure 3 

(Hoyle, 2023).  Results from the significant likelihood ratio test indicated that the nested 

model did, in fact, fit the data better, ∆2(3) = 97.60, p < 0.001. Figure 4 shows the 

standardized path coefficients for variables in the model, with coefficients with asterisks 

representing significant paths.  
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Figure 4 

 

Nested Path Analysis Model with Recommended Modification Indices Accounting for 

Effects of Optimism, Total Chronic Conditions, and Age on Pain Interference 

 
Note. * = significant path coefficients.  

Hypothesis Testing 

 The originally hypothesized path analysis model did not provide an adequate fit 

for the data in this sample. As a result, it was not appropriate to interpret the parameters 

from that originally hypothesized path model. Findings from the path analysis of the final 

nested model (Figure 4), including unstandardized beta, standard error of unstandardized 

beta, standardized beta, and 95% confidence intervals of the direct and indirect effects 

can be found in Table 6. The main effect of optimism on problem-focused coping was 

statistically significant, β = 0.43, 95% CI [0.430, 0.652], p < 0.001. Having an optimistic 

mindset was positively associated with the use of problem-focused coping strategies, thus 

supporting hypothesis 1a. The relationship between optimism and emotion-focused 

coping was also significant, β = -0.34, 95% CI [-0.506, -0.282], p < 0.001. Optimism was 
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negatively associated with the use of emotion-focused coping strategies, supporting 

hypothesis 1b. The main effect of optimism on engagement in mind-body practices was 

statistically significant, β = 0.14, 95% CI [0.012, 0.052], p < 0.01. Having an optimistic 

mindset was positively associated with engagement in mind-body practices, thus 

supporting hypothesis 2. The relationship between problem-focused coping and mind-

body practice engagement was significant, β = 0.18, 95% CI [0.015, 0.045], p < 0.001. 

The use of problem-focused coping strategies was positively associated with engagement 

in mind-body practices, supporting hypothesis 3.  

Table 6 

Parameter Estimates for Path Analysis Model 

Parameter B (SE) β p 
95% Confidence 

Interval 

Main Effects  

      Optimism → PFC 0.54(0.05) 0.43 <0.001 [0.430, 0.652] 

      Optimism → EFC -0.41(0.05) -0.34 <0.001 [-0.506, -0.282] 

      Optimism → MBP 0.03(0.01) 0.14 <0.01 [0.012, 0.052] 

      Optimism → Pain -0.12(0.03) -0.21 <0.001 [-0.158, -0.046] 

      PFC → MBP 0.03(0.007) 0.18 <0.001 [0.015, 0.045] 

      EFC → MBP  0.01(0.007) 0.08 <0.05 [0.001, 0.030] 

      PFC → Pain -0.02(0.02) -0.05 0.172 [-0.069, 0.013] 

      EFC → Pain 0.06(0.02) 0.13 <0.01 [0.019, 0.101] 

      MBP → Pain -0.05(0.12) -0.02 0.662 [-0.282, 0.194] 

Covariates  

      CC Total → PFC -0.07(0.09) -0.03 0.425 [-0.284, 0.154] 

      CC Total → EFC 0.19(0.09) 0.09 <0.01 [0.076, 0.455] 

      CC Total → MBP 0.04(0.02) 0.10 <0.01 [0.009, 0.072] 

      CC Total → Pain 0.30(0.04) 0.31 <0.001 [0.252, 0.421] 

      Age → PFC 0.006(0.02) 0.01 0.779 [-0.044, 0.045] 

      Age → EFC 0.06(0.02) 0.12 <0.01 [0.009, 0.109] 

      Age → MBP -0.01(0.004) -0.12 <0.01 [-0.018, -0.003] 

      Age → Pain -0.04(0.01) -0.16 <0.001 [-0.059, -0.020] 
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Covariances     

      Optimism  CC Total -2.65(0.58) -0.21 <0.001 [-3.781, -1.513] 

      Optimism  Age 4.84(2.32) 0.09 <0.05 [0.288, 9.382] 

      CC Total  Age 2.75(1.30) 0.09 <0.05 [0.198, 5.304] 

Note. Bolded rows indicate significant findings at p < 0.05. PFC = Problem-Focused 

Coping, EFC = Emotion-Focused Coping, MBP = Mind-Body Practices, Pain = Pain 

Interference, CC Total = Chronic Conditions Total 

 

The main effect of emotion-focused coping on engagement in mind-body 

practices was statistically significant, β = 0.08, 95% CI [0.001, 0.030], p < 0.05. The use 

of emotion-focused coping strategies was positively associated with engagement in mind-

body practices, an opposite relationship proposed in original hypothesis 4. Hypothesis 5 

was not supported, as the main effect of problem-focused coping strategies on pain 

interference was not statistically significant. Hypothesis 6 was supported, as the use of 

emotion-focused coping strategies was positively associated with pain interference, β = 

0.13, 95% CI [0.019, 0.101], p < 0.01. Hypothesis 7 was not supported, as the 

relationship between engagement in mind-body practices and pain interference was not 

statistically significant. The originally hypothesized path analysis model and significant 

paths can be found in Figure 5, and a listing of each supported or rejected hypothesis, as a 

result of modifications to the model, can be found in Table 7.  

Table 7 

Supported and Rejected Hypotheses 

Hypothesis Finding 

Hypothesis 1a Supported 

Hypothesis 1b Supported 

Hypothesis 2 Supported 

Hypothesis 3  Supported 

Hypothesis 4 Rejected 

Hypothesis 5   Rejected 

Hypothesis 6 Supported 

Hypothesis 7 Rejected 
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Note. These hypotheses were examined with the use of the modified path analysis model, 

as the originally hypothesized path model did not provide an appropriate fit for the data. 

 

Figure 5 

 

Original Hypothesized Path Analysis Model of Study Variables 

 
Note. Bolded paths represent supported whereas nonbolded represent rejected 

hypotheses. 

 

There was a significant main effect of illness comorbidity and emotion-focused 

coping, β = 0.09, 95% CI [0.076, 0.455], p < 0.01, such that having more chronic 

illnesses was positively associated with the use of emotion-focused coping strategies. 

There was a significant main effect of illness comorbidity and mind-body practice 

engagement, β = 0.10, 95% CI [0.009, 0.072], p < 0.01. Having more chronic illnesses 

was positively associated with engagement in mind-body practices. There was a 

significant main effect of illness comorbidity and pain interference, β = 0.31, 95% CI 

[0.252, 0.421], p < 0.001, such that having more chronic illnesses was positively 

associated with pain interference. 

Participant age had a significant main effect on emotion-focused coping, β = 0.12, 

95% CI [0.009, 0.109], p < 0.01, engagement in mind-body practices, β = -0.12, 95% CI 

[-0.018, -0.003], p < 0.01, and pain interference, β = -0.16, 95% CI [-0.059, -0.020], p < 

0.001. Participant age was positively associated with the use of emotion-focused coping 
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strategies, negatively associated with engagement in mind-body practices, and negatively 

associated with pain interference. There was not a significant main effect of illness 

comorbidity, β = -0.03, 95% CI [-0.284, 0.154], p = 0.425. Participant age did not have a 

significant effect on the use of problem-focused coping strategies, β = 0.01, 95% CI [-

0.044, 0.045], p = 0.779.  There was significant covariance between optimism and 

chronic illness comorbidity, β = -0.21, 95% CI [-3.781, -1.513], p < 0.001, optimism and 

participant age, β = 0.09, 95% CI [0.288, 9.382], p < 0.05, and chronic illness 

comorbidity and participant age, β = 0.09, 95% CI [0.198, 5.304], p < 0.05.  

Indirect Paths 

 Hypothesis 8 was then addressed, with the examination of indirect, or mediated 

paths within the model with the use of 95% confidence intervals used with bootstrapping. 

Refer to Table 6 for a full report of all indirect path test statistics. Of note, it was 

originally hypothesized that the relationship between optimism and pain interference 

would be mediated by problem-focused coping, emotion-focused coping, and mind-body 

practices. First, the indirect effect of optimism on pain interference through emotion-

focused coping was statistically significant, B(SE) = -0.024(0.009), 95% CI [-0.042, -

0.007], p < 0.01. Optimism was negatively associated with the use of emotion-focused 

coping strategies, which was then positively associated with pain interference. There was 

also a significant direct effect between optimism and pain interference, B(SE) = -

0.105(0.029), 95% CI [-0.158, -0.046], p < 0.001.  

 The indirect effect of optimism on pain interference through problem-focused 

coping and mind-body practices was not significant, B(SE) = -0.001(0.002), CI [-0.005, 

0.003], p = 0.678. The indirect effect of optimism on pain interference through problem-
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focused coping also was not significant, B(SE) = -0.015(0.011), CI [-0.039, 0.007], p = 

0.180. The indirect effect of optimism on pain interference through emotion-focused 

coping and mind-body practices was not statistically significant, B(SE) < 0.001(0.001), 

CI [-0.001, 0.002], p = 0.701. Finally, the indirect effect of optimism on pain interference 

through mind-body practices was not statistically significant, B(SE) = -0.002(0.004), 95% 

CI [-0.010, 0.006], p = 0.687.  

 Overall, the effect of optimism on pain interference was mediated by emotion-

focused coping strategies, such that optimism was negatively associated with the use of 

emotion-focused coping strategies which was then positively associated with more pain 

interference. These findings partially support the a priori predictions made regarding 

mediation effects within the model; however, the relationship between optimism and pain 

interference was not found to be mediated by problem-focused coping, emotion-focused 

coping, and mind-body practice use together. The originally proposed path model with 

supported and unsupported mediation paths can be found in Figure 6.  

Figure 6 

 

Indirect Mediation Effects in the Originally Hypothesized Path Analysis Model 

 
Note. Solid-lined paths represent significant mediation effects within the model, with 

dotted-lined paths representing non-significant mediation effects. 
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Discussion 

 The purpose of this study was to investigate a resilience model of chronic pain for 

patients with chronic arthritic musculoskeletal pain, including relationships between 

dispositional optimism, coping responses, mind-body practices, and pain interference. 

This was the first known study to examine interactive and indirect effects between these 

study variables and pain interference for individuals with chronic musculoskeletal pain. 

The results provide strong support for the effects of dispositional personality traits like 

optimism on engagement in certain coping responses, including those commonly 

associated with problem-focused as well as emotion-focused coping. There is also 

support informing the role and impact of these variables on engagement with mind-body 

practices intended to promote or improve overall physical health and well-being.   

Sample Characteristics 

 Overall, this sample of individuals endorsing chronic musculoskeletal pain had 

pain interference scores falling in the mild range. In another study examining pain 

interference in older adults with osteoarthritis, participants also reported pain interference 

in the mild-moderate range (Murphy et al., 2016). A study examining pain interference 

among patients with single-site and multisite musculoskeletal pain found patients with 

multisite pain to have significantly higher pain interference than those with single-site 

pain, and also found a significant association between pain interference and comorbid 

chronic conditions such as peripheral artery disease, diabetes, and depression (Koren et 

al., 2022). These findings are consistent with those of the current study, with participants’ 

pain interference being significantly associated with their total number of chronic 

conditions. Additionally, Koren and colleagues (2022) also found pain interference to be 
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rated highest in activity-related functioning and lowest in relationship-related 

functioning, consistent with the current sample’s pain interference scores in each 

respective area. These researchers speculated that their sample of older adults may have 

been less involved in family dynamics, as well as had fewer obligations and expectations 

given their age range which may result in pain interfering less in this area than it might in 

younger patients. It is also possible that the pain interference scores being in the mild 

range for the current study’s participants was related to where they were recruited, as 

patients being recruited in treatment centers might be expected to report more pain 

interference than individuals in the community.  

 In comparison to other samples of patients with chronic musculoskeletal pain or 

osteoarthritis, the current study’s sample reported higher levels of dispositional optimism 

(Cruz-Almeida et al., 2013; Martinez-Calderon et al., 2020). It is possible that this 

finding may also be related to recruitment location, with individuals presenting in 

treatment centers possibly being less optimistic after having trialed other means of 

addressing their pain. Consistent with previous research, participants of the current study 

also utilized problem-focused coping strategies more than emotion-focused coping 

strategies (Keefe et al., 2004). Finally, the current study utilized a two-item measure 

created by the principal investigator to examine participants’ level of engagement in 

mind-body practices. Although the responses to this measure cannot be compared to 

other study samples, the current study reported between either never having used these 

practices or rarely using them over a twelve-month period.  
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Relationships Between Covariates and Main Study Variables 

The present study’s finding that dispositional optimism tends to be higher in older 

adults than younger adults is consistent with findings from previous research (You et al., 

2009). Additionally, previous research has also aligned with the findings of the current 

study with older adults being more likely to engage in emotion-focused coping strategies 

than younger adults (Galiana et al., 2020), as well as older adults having more 

multimorbid chronic conditions than younger adults (Chowdhury et al., 2023). However, 

despite older adults being more likely to engage in emotion-focused coping strategies and 

having higher rates of multimorbid chronic conditions than younger adults, there was an 

inverse relationship between age and pain interference, such that younger adults tended to 

have higher rates of pain interference than older adults. This is an interesting finding, as 

previous research has indicated that pain becomes more disabling as we age (Thomas et 

al., 2004), given the greater likelihood of multiple chronic conditions among older adults 

in comparison to younger adults. It has been suggested that older adults expect to 

experience pain as part of a “normal” process of aging, a belief that may be protective 

from psychological distress in older age (Molton & Terrill, 2014). This could lend 

support to the idea that older adults expect increasing pain symptoms throughout their 

lifespan and are thus able to view their pain as being less interfering of their everyday 

lives. Another study did not find a significant difference in pain interference scores 

between younger and older adults with chronic pain (You et al., 2022).  

In addition to age, the total number of chronic medical conditions 

(multimorbidity) was also a covariate that was significantly associated with several main 

study variables. Specifically, multimorbidity was positively associated with emotion-
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focused coping and pain interference, and negatively associated with optimism and 

problem-focused coping. There is limited research investigating the relationship between 

dispositional optimism and multimorbidity. However, previous research has 

demonstrated that having higher levels of optimism has been shown to be protective 

against cardiovascular events (Rozanski et al., 2019), associated with better management 

of diabetes (Zhao et al., 2019), as well as having decreased incidence of cognitive 

impairment in older adults (Gawronski et al., 2016). Therefore, the existing literature is 

consistent with the view that higher levels of optimism are generally associated with 

protection from major chronic illnesses individually. The association between disease 

incidence and reported pain symptoms has been well established (Butchart et al., 2009; 

Scherer et al., 2016), in that the more chronic conditions an individual has been 

diagnosed with, the more pain symptoms they report experiencing. Patients with arthritis 

and other comorbid chronic illnesses in one study were found to have more pain 

interference than patients without multimorbidity (Zhang, 2021).  

Participant sex was also explored as a covariate, with findings indicating that 

females engaged in more emotion-focused coping strategies and mind-body practices 

than males. These findings support previous research in which women have been found 

to engage in mind-body practices like meditation, yoga, and tai-chi more than men 

(Upchurch & Johnson, 2019). Additionally, research has generally demonstrated that 

women tend to use emotion-focused coping strategies more than men (Brougham et al., 

2009). In particular, women have been found to utilize more self-blame emotion-focused 

coping strategies, which were also found to be associated with elevated trait anxiety 

symptoms (Kelly et al., 2008). In a separate study examining psychological adaptation 
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during the Covid-19 pandemic, women were found to utilize more emotion-focused 

coping strategies like seeking out emotional support, distraction, and acceptance than 

men, while men tended to utilize denial and substance use (Cholankeril et al., 2023).  

Relationships Between Main Study Variables 

The originally hypothesized path model did not provide an adequate fit to the 

current study’s data. Following the guidance of Hoyle (2023), recommended 

modification indices above the cut-off of 3.84 were examined and changes were made to 

the path model that were guided by theory. Specifically, the restrictions on the parameters 

between age and pain interference, total number of chronic conditions and pain 

interference, and optimism and pain interference were removed, creating a nested model. 

These changes were guided by past research demonstrating optimism to be directly and 

negatively related to pain interference for fibromyalgia and musculoskeletal pain (Judge 

et al., 2020; Martinez-Calderon et al., 2020). Additionally, previous research has also 

demonstrated that older adults are more likely to be diagnosed with multiple chronic 

conditions, with each condition having its own individual and cumulative impact on 

nociception and physical limitations (Blyth & Noguchi, 2017). Therefore, the 

recommended changes to the model as indicated by their elevated modification indices 

were supported by past research and theoretical relationships between the study 

constructs. The hypothesized relationships between study constructs were then examined 

with the nested path model.  

Regarding relationships between the main study variables, optimism was found to 

have significant associations with problem-focused coping, emotion-focused coping, 

engagement in mind-body practices, and pain interference. Within the path analysis 
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model, optimism was found to have a significant main effect on problem-focused coping 

strategies, emotion-focused coping strategies, and engagement in mind-body practices, 

thus supporting hypotheses 1a, 1b, and 2, respectively. Overall, individuals with chronic 

musculoskeletal pain with high levels of optimism utilized problem-focused coping 

strategies more, utilized emotion-focused coping strategies less, and were more engaged 

in mind-body practices than individuals low in optimism. There is limited research 

examining whether higher levels of optimism can be tied to greater engagement in mind-

body practices. However, individuals with higher levels of optimism have been found to 

engage in health-promoting behaviors like avoiding smoking, exercising, and eating more 

fruits and vegetables than individuals lower in optimism. One study demonstrated that 

more optimistic individuals were more willing to engage in complementary and 

alternative medicine, such as mind-body practices (Smith et al., 2008). Therefore, it could 

be deduced that these same individuals may be more likely to engage in other health-

promoting activities such as yoga or tai-chi.  

 Consistent with previous research, higher levels of optimism were also associated 

with less pain interference in the current study. In a recent study, researchers found that 

patients with chronic pain who had higher levels of optimism also reported experiencing 

significantly less pain interference than those with lower levels of optimism during the 

Covid-19 pandemic (Wilson et al., 2022). With regard to coping strategies, a study 

conducted with individuals diagnosed with Parkinson’s Disease found that optimism was 

positively correlated with both emotion-focused coping and problem-focused coping 

strategies (Anzaldi & Shifren, 2019). However, these findings may be due to how 

methods of coping were categorized through confirmatory factor analysis, as Anzaldi and 



PAIN INTERFERENCE & RESILIENCE 56 

Shifren (2019) separated items by three factors to include problem-focused coping, 

emotion-focused coping, and avoidant coping for the COPE scale. The avoidance coping 

factor included items commonly categorized into emotion-focused coping strategies, such 

as self-distraction and venting. This differing categorization of coping strategies is a 

common trend amongst researchers in this area of literature and represents a limitation of 

the current study, as the ability to make generalizations about constructs is complicated.  

 The use of emotion-focused coping strategies was also positively associated with 

pain interference, thus providing support for hypothesis 6. Again, this finding may be 

related to the way in which the current study defined emotion-focused coping, as the 

literature is mixed on findings related to pain intensity and pain interference. For 

instance, in a recent online study with participants endorsing chronic pain, greater use of 

emotional approach coping, a specific emotion-focused coping strategy involving 

processing emotions, was significantly associated with lower pain intensity and pain 

interference for women only (Ziadni et al., 2020). In a separate study examining coping 

strategies, pain, and depressive symptoms among individuals with multiple sclerosis, 

researchers found low active and adaptive coping and high avoidant coping to moderate 

the effect of pain on depressive symptoms (Bradson et al., 2022). These researchers also 

used the COPE scale for their study; however, they categorized items from the scale 

differently from the traditional emotion-focused and problem-focused coping constructs. 

In addition to emotion-focused coping being significantly associated with pain 

interference, these coping strategies were also significantly associated with engagement 

in mind-body practices for the current study. However, the significant relationship 

between emotion-focused coping and engagement in mind-body practices was positive, 



PAIN INTERFERENCE & RESILIENCE 57 

which is the opposite of what was proposed with hypothesis 4. It is possible that this 

relationship is displaying the positive aspects of emotion-focused coping, by one’s 

attempt to tend to a problem by regulating their emotional response to it by engaging in 

health behaviors like mindfulness or yoga (Stanisławski, 2019). This is in opposition to 

the original theoretical use of problem-focused coping, which is thought to be tending to 

a problem causing distress by changing or altering it. By thinking of problem-focused 

coping in this way, it would make sense why attempting to solve a problem in this way 

would not encourage an individual to engage in another activity like mind-body practices.   

 Interestingly, although the relationship between emotion-focused coping and pain 

interference was supported, there was not a significant relationship between problem-

focused coping and pain interference. Thus, hypothesis 5 was not supported. This finding 

conflicts with what is typically reported in the literature, with one study demonstrating 

that coping responses similar to those considered problem-focused coping were 

associated with lower pain ratings and better physical functioning for individuals with 

Parkinson’s disease (Prell et al., 2021). It is possible that a factor of problem-focused 

coping that was included in this study but not in Prell and colleagues’ study (Planning) 

contributed to these different outcomes. Although the COPE scale demonstrated adequate 

internal consistency for the current study, several newer scales assess coping strategies 

that are more commonly utilized by individuals with chronic pain. For instance, the Pain 

Coping Questionnaire examines coping with eight subscales including seeking social 

support, information seeking, positive self-statements, problem-solving, externalizing, 

internalizing/catastrophizing, cognitive distraction, and behavioral distraction (Reid et al., 

1998).  
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 Another surprising finding was that engagement in mind-body practices was not 

significantly associated with lower pain interference. Therefore, hypothesis 7 was not 

supported. In an intervention study examining the effects of chair yoga versus a health 

education program in individuals with osteoarthritis, researchers found that those in the 

chair yoga group had lower pain interference than those in the health education program 

(Park & Herron, 2021). Another study examining differences between a tai chi program 

and a separate exercise program for older adults with chronic multi-site pain 

demonstrated that tai chi was associated with significantly greater reductions in pain 

severity and interference when compared to the separate exercise program (You et al., 

2018). A key point between these other studies and the current study is that the current 

study relied on self-reported use of these mind-body practices as opposed to a specific, 

structured, and standardized intervention incorporating these techniques.  

Potential Pathways of Influence 

 Finally, hypothesis 8 was explored through the examination of indirect effects 

within the model. Individuals who were more optimistic reported less emotion-focused 

coping strategies, which was then related to less pain interference. This finding 

demonstrates the importance of dispositional optimism as a core factor of resilience in 

pain outcomes. The significant direct effect between dispositional optimism and pain 

interference also demonstrates the importance of this finding. Specifically, individuals 

who were more optimistic had significantly lower ratings of pain interference in 

comparison to those who were less optimistic, or more pessimistic. This is consistent 

with previous research demonstrating the predictive effect of optimism on pain 

interference (Martinez-Calderon et al., 2020).  
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 Although this study was able to identify one important indirect effect between 

resilience factors related to pain interference, it is worth noting the paths within the 

model that were not significant. Specifically, although the indirect effect of optimism on 

pain interference through emotion-focused coping strategies was significant, the indirect 

effect of optimism on pain interference through problem-focused coping was not 

significant. Additionally, the indirect effects of optimism on pain interference through 

each individual coping strategy (problem-focused and emotion-focused) and engagement 

in mind-body practices were not significant. In sum, there are important relationships 

within the model to demonstrate the importance and interactions of these resilience 

factors; however, the underlying proposed path by which they might interact was not 

supported by the current study’s design.  

Limitations  

 Although the results of the present study provide valuable information about the 

importance and interaction of different factors of resilience, certain limitations should be 

mentioned. One particular limitation of the current study includes the method of 

assessment of study constructs. Specifically, the secondary data used for analyses in the 

current study were collected during a single time point of the MIDUS study; thus, this 

cross-sectional design allows for only correlational relationships to be examined between 

variables and not causational relationships indicated by a longitudinal study design. 

Additionally, participant level of engagement in mind-body practices was measured with 

the use of a two-item questionnaire created by the principal investigator of the current 

study, which had a Spearman-Brown coefficient of only 0.48. The suggested, acceptable 

Spearman-Brown coefficient and Cronbach’s alpha range for assessment measures is 
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between 0.70 and 0.95 (Nunnally & Bernstein, 1994); therefore, this two-item measure is 

well below this cut-off. Additionally, these two items are particularly lengthy, asking 

participants if they have engaged in these activities “to treat a physical health problem, to 

treat an emotional or personal problem, to maintain or enhance wellness, or to prevent the 

onset of illness.” It is possible that these items being so lengthy could have been 

distracting or confusing for participants, with several qualifying conditions for which the 

practices could be used.  

 Another limitation of the current study includes the limited evaluation of pain 

functioning among participants. The experience of chronic pain can be assessed in a 

variety of ways, including an individual’s self-report of pain severity, location, intensity, 

and variability of pain over time (Fillingim et al., 2016). Although patients are most 

commonly asked how intense their pain is, individuals in the current study were not 

asked questions about pain severity or intensity. Additionally, the questions about pain 

interference used in the current study did not assess the degree to which participants’ pain 

interfered with their physical activity level or ability to work. These questions could have 

provided information about disability status or other areas where pain can interfere with 

everyday living.  

 In general, these data were also significantly skewed. Attempts were made during 

the data analysis process to try to improve the normality of study variables; however, 

none of these attempts offered significant improvement to skew values or the findings 

from the path analysis computation. Again, this skew may be, in part, explained by the 

method by which certain constructs were assessed, especially mind-body practice 

engagement. These non-normal data may have led to an inappropriate or impaired 
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understanding of true relationships between study variables, especially the impact that 

behaviors truly have on pain interference amongst individuals with chronic 

musculoskeletal pain.  

 These data were collected between 2013 and 2014, which could have considerable 

implications for the constructs being investigated. For instance, research from the 

National Health Survey demonstrated that the use of certain mind-body therapies like tai-

chi, qigong, and yoga increased from 5.8% in 2002 to 14.5% in 2017 among adults in the 

United States (Wang et al., 2019). In addition, because the original MIDUS study began 

in 1995 and continued through this current study’s data from phase 3, several of the 

measures chosen in 1995 are now outdated, and more appropriate ways of assessing these 

important constructs have been created. For instance, although there are many studies 

supporting the COPE scale’s various coping mechanisms for general life stressors, it does 

not capture the full range of coping skills commonly utilized by individuals suffering 

from chronic pain. This includes concepts like perceived self-efficacy, pain 

catastrophizing, and pain-specific acceptance.  

 Finally, the findings of this study may not be generalizable to the broader 

population. Over 88% of the participants from this study’s sample identified as White. 

Researchers estimate that over half of America will be non-White identifying by 2044 

(Colby & Ortman, 2015). Hispanic-identifying patients with rheumatoid arthritis have 

higher disease activity than Whites, and African Americans are less likely to have 

remission of symptoms than Whites (Greenberg et al., 2013); therefore, it is becoming 

increasingly important to understand the impact of protective factors such as 

psychological flexibility on chronic pain outcomes for racial and ethnic minorities. Thus, 
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more research is needed to examine the strength and association of these relationships for 

individuals of minoritized backgrounds.  

 

Implications and Future Directions 

 Despite the limitations described above, there are several important implications 

for the findings of the current study. Future research should also attempt to replicate this 

study, especially to determine whether the path model with adequate fit for the current 

study sample is generalizable to other patient populations. These findings highlight the 

importance of dispositional optimism as a factor that is strongly associated with other 

factors of resilience in the lives of patients with chronic musculoskeletal pain. Optimism 

was significantly associated with age, multimorbidity, problem-focused coping, emotion-

focused coping, engagement in mind-body practices, and pain interference. Considering 

that research has shown that dispositional optimism can be increased in individuals 

(Malouff & Schutte, 2017), future research should focus on ways to improve optimism 

specifically in individuals with chronic pain through intervention. Longitudinal research 

tracking these changes in optimism and its effect on pertinent outcome variables could 

further elucidate potential causal relationships.  

 In consideration of the limitations mentioned regarding methods of assessment for 

this study’s constructs, future research should examine whether the proposed path 

analysis explaining the relationship between study variables would improve with 

measures more specifically designed for patients with chronic pain. It is possible that 

assessing for additional factors related to mind-body practice engagement, such as 

modifiable psychological and physical attributes through the use of these techniques, 
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might demonstrate associations with pain interference in ways that this study did not 

identify. Additionally, the various coping strategies assessed through the COPE scale 

have been categorized into several different subscales across the literature, making it 

challenging to compare and generalize research findings. Future research would benefit 

from identifying core coping strategies commonly used by individuals with chronic pain, 

(self-efficacy, pain catastrophizing, pain acceptance, etc.), to be able to examine 

relationships between study variables and make comparisons across studies regarding the 

true mechanisms of action on outcomes like pain interference.  

 Another important finding from the current study was the indirect relationship 

between optimism and pain interference through emotion-focused coping. This finding 

provides support for interventions targeting improvement of coping skills which can then 

be used to improve engagement in health behaviors, especially when working with 

patients that may be struggling with lower levels of optimism. Future research should 

examine the generalizability of these findings to determine whether this is true for other 

health behaviors including adherence to medication management or activities that could 

also be used to improve mental and physical health symptoms.  

Conclusion 

 This study provides evidence for the importance of psychological factors of 

resilience, specifically dispositional optimism and emotion-focused coping strategies on 

overall pain interference for individuals diagnosed with a form of chronic 

musculoskeletal pain. Optimism, problem-focused coping, and emotion-focused coping 

were all found to be significantly associated with pain interference. Additionally, path 

analysis demonstrated ways in which these constructs directly and indirectly impact each 
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other. The results of this study should be used to inform future clinical and empirical 

research by emphasizing the importance of psychological and behavioral factors of 

resilience in our understanding of pain interference in musculoskeletal disorders 

contributing to chronic pain.   
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Figure 1 

Conceptual Model for Hypothesized Relations Between Study Variables 
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Figure 2 

 

Assumptions of Path Analysis  
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Figure 3 

Path Analysis Model with Covariates Total Chronic Conditions and Age 
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Figure 4 

 

Nested Path Analysis Model with Recommended Modification Indices Accounting for 

Effects of Optimism, Total Chronic Conditions, and Age on Pain Interference 

 
Note. * = significant path coefficients.  
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Figure 5 

 

Original Hypothesized Path Analysis Model of Study Variables 

 
Note. Bolded paths represent supported whereas nonbolded represent rejected 

hypotheses. 
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Figure 6 

 

Indirect Mediation Effects in the Originally Hypothesized Path Analysis Model 

 
Note. Solid-lined paths represent significant mediation effects within the model, with 

dotted-lined paths representing non-significant mediation effects.  
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Table 1  

Missing Data 

Variables Total Missing 

n(%) 

Age 0 (0%) 

Sex 0 (0%) 

Education 1 (0.2%) 

Optimism Total  6 (1.1%) 

         Optimism 6 (1.1%) 

         Pessimism   6 (1.1%) 

Problem-Focused Coping 8 (1.5%) 

Emotion-Focused Coping 8 (1.5%) 

Mind-Body Practices 23 (4.4%) 

         Exercise/Movement 10 (1.9%) 

         Relaxation/Meditation 22 (4.2%) 

Pain Interference Total 29 (5.5%) 

         Activity 12 (2.3%) 

         Mood 21 (4.0%) 

         Relations 19 (3.6%) 

         Sleep  18 (3.4%) 

         Enjoyment 15 (2.8%) 

N = 527 
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Table 2  

Sample characteristics (N = 523) 

Variables              n                         % 

Age (years) M = 66.89 SD = 11.00 

Sex (Male) 190 36.3 

Chronic Conditions Total              M = 

3.71 

SD = 2.70 

Race/Ethnicity   

          White 463 88.5 

          Black/African American 15       2.9 

          Native American/Alaska Native 11     2.1 

          Asian 1 0.2 

          Native Hawaiian/Pacific Islander 1 0.2 

          Other 27 5.2 

          Don’t Know 1 0.2 

          Refused 4 0.8 

Education   

          Less than high school 47 9.0 

          High school graduate or equivalent 154 29.4     

          Some college 102   19.5 

          Associate’s degree or vocational school 50  9.6 

          Bachelor’s degree 84 16.1 

          Some graduate school 14 2.7 

          Master’s degree 51 9.8 

          Ph.D., Ed.D., M.D., or other prof. degree 20 3.8 

          Don’t know 1 0.2 

Marital Status   

          Married 317 60.6 

          Separated 7 1.3 

          Divorced 92 17.6 

          Widowed 81 15.5 

          Never married 24 4.6 

          Refused 2 0.4 

Employment Status   

          Working now 145    27.7 

          Self-employed 31   5.9 

          Looking for employment 7  1.3 

          Temporarily laid off 1  0.2 

          Retired 135  25.8 

          Homemaker 14  2.7 

          Maternity or sick leave 1 0.2 

          Permanently disabled 12 2.3 

          Other 14 2.7 

          Don’t know 2 0.4 
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          Inappropriate 161 30.8 
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Table 3 

Descriptives for Main Study Variables 

Variables M (SD) Skewness Kurtosis 

Problem-Focused Coping 37.42 (5.90) -0.35 -0.16 

Emotion-Focused Coping 22.91 (5.74) 0.65 0.67 

Optimism Total 22.51 (4.79) -0.50 -0.06 

Mind-Body Practices 1.59 (0.92) 1.53 1.54 

      Exercise/Movement 1.54 (1.13) 1.93 2.36 

      Relaxation/Meditation 1.64 (1.15) 1.62 1.32 

Pain Interference 3.92 (2.65) 0.40 -0.75 

      Activity 4.72 (3.02) 0.02 -1.02 

      Mood 3.48 (2.94) 0.52 -0.75 

      Relations 2.65 (2.96) 0.88 -0.40 

      Sleep 4.35 (3.23) 0.14 -1.22 

      Enjoyment 4.38 (3.27) 0.22 -1.19 

Note. N = Number; M = Mean; SD = Standard Deviation; Problem-Focused 

Coping/Emotion-Focused Coping = COPE Scale; Optimism/Pessimism = Life-

Orientation Test-Revised; Mind-Body Practices = Mean of 2 Questions Indicating 

Engagement in Exercise Therapy & Meditation Practices; Pain Interference = Mean of 5 

Pain Interference Subscales  



PAIN INTERFERENCE & RESILIENCE 95 

Table 4 

Correlations Among Study Variables for the Entire Sample 

Variable M (SD) 1 2 3 4 5 6 7 

1. Age 66.89 (11.00) 1       

2. Chronic Conditions Total 3.71 (2.70) 0.093* 1      

3. Optimism 22.51 (4.79) 0.091* -0.201*** 1     

4. Problem-Focused Coping 37.42 (5.90) 0.052 -0.115** 0.445*** 1    

5. Emotion-Focused Coping  22.91 (5.74) 0.093* 0.164*** -0.342*** -0.140** 1   

6. Mind-Body Practice Engage.  1.59 (0.92) -0.085 0.046 0.156*** 0.212*** 0.012 1  

7. Pain Interference 3.92 (2.65) -0.143** 0.369*** -0.369*** -0.214*** 0.254*** -0.031 1 

Note. *p < .05, **p < .01, ***p < .001 
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Table 5 

Correlations Among Study Variables (Males on lower half, N = 190; Females on upper half, N = 333) 

Variable M (SD) 1 2 3 4 5 6 7 M (SD) 

1. Age 66.79 (10.62) 1 0.112* 0.042 0.009 0.078 -0.125* -0.146** 66.95 (11.23) 

2. Conditions  3.17 (2.80) 0.060 1 -0.184*** -0.078 0.063 -0.028 0.382*** 4.02 (2.60) 

3. Optimism 22.20 (4.70) 0.183* -0.256*** 1 0.418*** -0.323*** 0.223*** -0.374*** 22.69 (4.83) 

4. PF Coping 37.18 (5.64) 0.137 -0.196** 0.494*** 1 -0.109* 0.254*** -0.117* 37.56 (6.05) 

5. EF Coping  21.46 (5.29) 0.128 0.280*** -0.428*** -0.232** 1 -0.076 0.201*** 23.74 (5.83) 

6. MBP Engage. 1.39 (0.73) 0.006 0.136 -0.019 0.093 0.117 1 -0.073 1.70 (1.00) 

7. Pain Int. 3.87 (2.65) -0.139 0.353*** -0.363*** -0.396** 0.370*** 0.062 1 3.95 (2.65) 

Note. *p < .05, **p < .01, ***p < .001 

 

 

 

 



 

Table 6 

Parameter Estimates for Path Analysis Model 

Parameter B (SE) β p 
95% Confidence 

Interval 

Main Effects  

      Optimism → PFC 0.54(0.05) 0.43 <0.001 [0.430, 0.652] 

      Optimism → EFC -0.41(0.05) -0.34 <0.001 [-0.506, -0.282] 

      Optimism → MBP 0.03(0.01) 0.14 <0.01 [0.012, 0.052] 

      Optimism → Pain -0.12(0.03) -0.21 <0.001 [-0.158, -0.046] 

      PFC → MBP 0.03(0.007) 0.18 <0.001 [0.015, 0.045] 

      EFC → MBP  0.01(0.007) 0.08 <0.05 [0.001, 0.030] 

      PFC → Pain -0.02(0.02) -0.05 0.172 [-0.069, 0.013] 

      EFC → Pain 0.06(0.02) 0.13 <0.01 [0.019, 0.101] 

      MBP → Pain -0.05(0.12) -0.02 0.662 [-0.282, 0.194] 

Covariates  

      CC Total → PFC -0.07(0.09) -0.03 0.425 [-0.284, 0.154] 

      CC Total → EFC 0.19(0.09) 0.09 <0.01 [0.076, 0.455] 

      CC Total → MBP 0.04(0.02) 0.10 <0.01 [0.009, 0.072] 

      CC Total → Pain 0.30(0.04) 0.31 <0.001 [0.252, 0.421] 

      Age → PFC 0.006(0.02) 0.01 0.779 [-0.044, 0.045] 

      Age → EFC 0.06(0.02) 0.12 <0.01 [0.009, 0.109] 

      Age → MBP -0.01(0.004) -0.12 <0.01 [-0.018, -0.003] 

      Age → Pain -0.04(0.01) -0.16 <0.001 [-0.059, -0.020] 

Covariances     

      Optimism  CC Total -2.65(0.58) -0.21 <0.001 [-3.781, -1.513] 

      Optimism  Age 4.84(2.32) 0.09 <0.05 [0.288, 9.382] 

      CC Total  Age 2.75(1.30) 0.09 <0.05 [0.198, 5.304] 

Note. Bolded rows indicate significant findings at p < 0.05. PFC = Problem-Focused Coping, 

EFC = Emotion-Focused Coping, MBP = Mind-Body Practices, Pain = Pain Interference, CC 

Total = Chronic Conditions Total 
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Table 7 

Supported and Rejected Hypotheses 

Hypothesis Finding 

Hypothesis 1a Supported 

Hypothesis 1b Supported 

Hypothesis 2 Supported 

Hypothesis 3  Supported 

Hypothesis 4 Rejected 

Hypothesis 5   Rejected 

Hypothesis 6 Supported 

Hypothesis 7 Rejected 
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Appendix A 

Secondary Data Source 

 Data collected by the Midlife in the United States (MIDUS) study were utilized in the 

present study for several reasons. The MIDUS sample includes participants from all over the 

United States, with a range of diversity and life experiences representative of the overall 

population. MIDUS includes a large sample of participants with arthritic pain, a patient 

population that can be challenging to recruit. Additionally, the multidisciplinary team of 

researchers involved in the study allowed for the inclusion of variables examining the lives of 

those with arthritis from different perspectives. These variables include resilience mechanisms of 

psychological well-being and purpose in life, coping resources such as mindfulness and mind-

body practices, and vulnerability mechanisms like somatic amplification and negative affect. 

Although these variables have previously been examined from a singular perspective, the use of 

MIDUS data allows for an examination of multiple levels of the model of resilience. Data from 

the third wave of the MIDUS study (MIDUS-3) collected between 2013 and 2014 was selected 

for the present study, as it is the most recent assessment of study variables and includes new 

optimism and coping variables relevant to resilience of life with chronic pain. 

Procedures for Obtaining Permission to Use Data 

 Data and documentation from the original MIDUS study are openly available to the 

public on the Inter-university Consortium for Political and Social Research (ICPSR) webpage. 

ICPSR is an international consortium of over 750 research organizations and universities. The 

webpage operated by this consortium provides access to over 250,000 social and behavioral 

research files. Full datasets, codebooks, and study documentation of the MIDUS study are easily 

accessible for download and use on the ICPSR webpage, in addition to a listing of existing 
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published manuscripts with the use of the MIDUS data. This present study will seek approval for 

the use of MIDUS-3 data from the University of Missouri – St. Louis’ Institutional Review 

Board.  

Procedure of Original Data Collection 

 Participants of the original MIDUS study were recruited in 1995 via random digit dialing 

(RDD) to create a nationally representative sample (Radler, 2014). Eligibility criteria required 

participants to be between the ages of 25 and 74, English-speaking, and non-institutionalized. 

RDD respondents were asked to participate in a survey conducted by Harvard Medical School 

assessing health and well-being during midlife for American adults. Consenting participants 

completed two self-administered questionnaires and a phone interview at each of MIDUS’ study 

waves. Participants who completed the self-administered questionnaires and phone interview 

were then also eligible to participate in four additional projects: a cognitive assessment, 

biomarker collection, brain imaging, and an 8-day stress diary (Radler, 2014).  

 The first wave of the study (MIDUS-1) was completed in 1995 and 1996, while the 

second (MIDUS-2) and third waves (MIDUS-3) took place between 2004-2006 and 2013-2014 

respectively. Participants who were successfully consented and contacted were able to participate 

in each wave, with new samples being recruited to account for study attrition. MIDUS-1 

consisted of 7,108 participants with a mean age of 46.4 years. MIDUS-2 consisted of 4,963 

participants, with roughly 70% of the originally recruited sample from MIDUS-1. For a subset of 

participants in each wave, non-survey data was collected related to daily stress, biomarkers, 

cognitive functioning, and neuroscience.  
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Appendix B 

Demographic Questions 

1. Respondent’s sex:  

a. Male 

b. Female 

2. Respondent’s calculated age at MIDUS-3 Project 1 phone interview:  

3. What are your main racial origins – that is, what race or races are your parents, 

grandparents, and other ancestors?  

a. White 

b. Black and/or African American 

c. Native American or Alaska Native Aleutian Islander/Eskimo 

d. Asian 

e. Native Hawaiian or Pacific Islander  

f. Other (Specify) 

g. Don’t Know 

4. Are you of Spanish, Hispanic or Latino descent, that is, Mexican, Mexican American, 

Chicano, Puerto Rican, Cuban, or some other Spanish origin?  

a. Not Spanish/Hispanic 

b. Mexican 

c. Mexican American 

d. Puerto Rican 

e. Cuban 

f. Other Spanish (specify) 

g. Don’t Know 

5. What is the highest grade of school or year of college you completed?  

a. No school/some grade school (1-6) 

b. Eighth grade/junior high school (7-8) 

c. Some high school (9-12 no diploma/no GED) 

d. GED 

e. Graduated from high school 

f. 1 to 2 years of college, no degree yet 

g. 3 or more years of college, no degree yet 

h. Grad. from 2-year college, vocational school, or assoc. degree 

i. Graduated from a 4- or 5-year college, or Bachelor’s deg. 

j. Some graduate school 

k. Master’s degree 

l. Ph.D., Ed.D., M.D., DDS, LLB, LLD, JD, or other professional deg. 

m. Don’t know 

6. What about your current employment situation – Are you working now for pay, self-

employed, looking for work, temporarily laid off, retired, a homemaker, a full-time or 

part-time student, or something else?  

a. Working now 

b. Self-employed 

c. Looking for work/unemployed 
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d. Temporarily laid off 

e. Retired 

f. Homemaker 

g. Full-time student 

h. Part-time student 

i. Maternity or sick leave 

j. Permanently disabled 

k. Other 

l. Don’t know 

7. In the past twelve months, have you experienced or been treated for any of the following 

– Arthritis, Rheumatism, or other bone or joint diseases? 

a. Yes 

b. No 

8. Do you have chronic pain, that is do you have pain that persists beyond the time of 

normal healing and has lasted anywhere from a few months to many years?  

a. Yes 

b. No 
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Mind-Body Practice Engagement Questions 

1. In the past 12 months, either to treat a physical health problem, to treat an emotional or 

personal problem, to maintain or enhance your wellness, or to prevent the onset of illness, 

how often did you use – RELAXATION OR MEDITATION TECHNIQUES? 

1 A Lot 

2 Often 

3 Sometimes 

4 Rarely  

5 Never 

2. In the past 12 months, either to treat a physical health problem, to treat an emotional or 

personal problem, to maintain or enhance your wellness, or to prevent the onset of illness, 

how often did you use – EXERCISE OR MOVEMENT THERAPY (YOGA, PILATES, 

TAI CHI, FELDENKRAIS, ETC.)? 

1 A Lot 

2 Often 

3 Sometimes 

4 Rarely 

5 Never 
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Life Orientation Test 

 

Optimism 

 

A. In uncertain times, I usually expect the best.  

1 – A Lot Agree 

2 – A Little Agree  

3 – Neither Agree or Disagree 

4 – A Little Disagree 

5 – A Lot Disagree  

C. I’m always optimistic about my future. 

1 – A Lot Agree 

2 – A Little Agree  

3 – Neither Agree or Disagree 

4 – A Little Disagree 

5 – A Lot Disagree  

F. I expect more good things to happen to me than bad.  

1 – A Lot Agree 

2 – A Little Agree  

3 – Neither Agree or Disagree 

4 – A Little Disagree 

5 – A Lot Disagree  

 

Pessimism 

 

B. If something can go wrong for me, it will. 

1 – A Lot Agree 

2 – A Little Agree  

3 – Neither Agree or Disagree 

4 – A Little Disagree 

5 – A Lot Disagree  

D. I hardly ever expect things to go my way. 

1 – A Lot Agree 

2 – A Little Agree  

3 – Neither Agree or Disagree 

4 – A Little Disagree 

5 – A Lot Disagree  

E. I rarely count on good things happening to me.  

1 – A Lot Agree 

2 – A Little Agree  

3 – Neither Agree or Disagree 

4 – A Little Disagree 

5 – A Lot Disagree  
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COPE Scale 

Problem-Focused Coping 

Positive Reinterpretation and Growth: 

• I try to grow as a person as a result of the experience.  

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I try to see it in a different light, to make it seem more positive. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I look for something good in what is happening.  

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I learn something from the experience. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

Active Coping:  

• I concentrate my efforts on doing something about it. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I take additional action to try to get rid of the problem. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I take direct action to get around the problem.  

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I do what has to be done, one step at a time. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 
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Planning:  

• I make a plan of action. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I try to come up with a strategy about what to do. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I think about how I might best handle the problem. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I think hard about what steps to take. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

 

Emotion-Focused Coping 

Focus on and Venting of Emotion:  

• I get upset and let my emotions out. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I get upset, and am really aware of it. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I let my feelings out. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I feel a lot of emotional distress and find myself expressing those feelings a lot. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 
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Denial:  

• I say to myself “this isn’t real.”  

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I refuse to believe that it has happened. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I pretend that it hasn’t really happened. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I act as though it hasn’t even happened. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

Behavioral Disengagement:  

• I admit to myself that I can’t deal with it, and quit trying. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I give up trying to reach my goal.  

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I give up the attempt to get what I want. 

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 

• I reduce the amount of effort I’m putting into solving the problem.  

1 – A Lot  

2 – A medium amount  

3 – Only a little 

4 – Not at all 
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Brief Pain Inventory 

A. During the past week, how much did your pain interfere with – YOUR GENERAL 

ACTIVITY? 

0 – Not At All 

1 –  

2 –  

3 –  

4 –  

5 –  

6 –  

7 –  

8 –  

9 –  

                      10 – Completely  

B. During the past week, how much did your pain interfere with – YOUR MOOD?  

0 – Not At All 

1 –  

2 –  

3 –  

4 –  

5 –  

6 –  

7 –  

8 –  

9 –  

                      10 – Completely  

C. During the past week, how much did your pain interfere with – YOUR RELATIONS 

WITH OTHER PEOPLE?  

0 – Not At All 

1 –  

2 –  

3 –  

4 –  

5 –  

6 –  

7 –  

8 –  

9 –  

                      10 – Completely  

D. During the past week, how much did your pain interfere with – YOUR SLEEP?  

0 – Not At All 

1 –  

2 –  

3 –  

4 –  
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5 –  

6 –  

7 –  

8 –  

9 –  

                      10 – Completely  

E. During the past week, how much did your pain interfere with – YOUR ENJOYMENT 

OF LIFE? 

0 – Not At All 

1 –  

2 –  

3 –  

4 –  

5 –  

6 –  

7 –  

8 –  

9 –  

                      10 – Completely  
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Chronic Conditions Total 

In the past twelve months, have you experienced or been treated for any of the following?   

a. Asthma, Bronchitis, or Emphysema  

b. Tuberculosis  

c. Other lung problems 

d. Sciatica, Lumbago, or recurring backache  

e. Persistent skin trouble (e.g., eczema) 

f. Thyroid disease 

g. Hay fever 

h. Recurring stomach trouble, indigestion, or diarrhea 

i. Urinary or bladder problems 

j. Being constipated all or most of the time 

k. Gall bladder trouble 

l. Persistent foot trouble (e.g., bunions, ingrown toenails) 

m. Trouble with varicose veins requiring medical treatment  

n. AIDS or HIV infection 

o. Lupus or other autoimmune disorders 

p. Persistent trouble with your gums or mouth 

q. Persistent trouble with your teeth  

r. High blood pressure or hypertension 

s. Alcohol or drug problems 

t. Migraine headaches 

u. Chronic sleeping problems 

v. Diabetes or high blood sugar 

w. Multiple sclerosis, epilepsy, or other neurological disorders 

x. Stroke 
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