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Abstract

Objective: Much is known about the associations between negative factors and adjustment to 

chronic pain. However, less is known about how positive factors [e.g., positive affect (PA), 

resilience] function in relation to disability and mood in individuals with multiple sclerosis (MS). 

To better understand how positive factors contribute to function we sought to determine if (1) PA 

and/or trait resilience moderate the associations between pain intensity and function (pain 

interference, depressive symptoms), and (2) trait resilience concurrently mediates the association 

between PA and function in a sample of individuals with MS.

Methods: 455 adults with MS provided data via an ongoing survey.

Results: Controlling for negative affect, demographic and disease-related variables, cross-

sectional path analysis revealed the following: PA and trait resilience did not moderate the 

associations between pain intensity and pain interference (βPA = 0.01, p = .86; βRESILIENCE = 

0.04, p = .33), and pain intensity and depression (βPA = 0.01, p = .79; βRESILIENCE = −0.02, p= .

60). However, trait resilience significantly mediated the associations between PA and both 

criterion variables (abINTERFERENCE = −0.03, p = .03; abDEPRESSION = −0.13, p < .001).

Conclusions: The findings provide preliminary support for the conclusion that PA is indirectly 

related to pain interference and depression via resilience, rather than serves as a protective 

function. The findings are consistent with theoretical models suggesting that increases in PA build 

personal resources. Research examining the potential benefits of increasing PA and resilience to 

improve pain outcomes in individuals with MS is warranted.
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Chronic pain is a common condition affecting over half of adults with multiple sclerosis 

(MS; O’Connor, Schwid, Herrmann, Markman, & Dworkin, 2008). Pain can have a 
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significant, negative impact on physical and psychosocial functioning in both the short term, 

by interfering with daily activities and mood (Day et al., 2016), and the long term, by 

contributing to increases in disability over time (Molton et al., 2014). Consistent with the 

pain literature at large, research on coping with pain in MS has focused primarily on the 

contribution of maladaptive thoughts and behaviors to mood and quality of life (Alschuler, 

Ehde, & Jensen, 2013). In contrast, there is a paucity of research on the role of positive 

factors in coping with pain in MS despite the likely meaningful contribution of such factors 

to pain-related outcomes.

There are both empirical and theoretical reasons to explore the role of positive factors in 

coping with pain in MS. Empirically, there are numerous studies that suggest positive factors 

have important effects on pain-related outcomes. In a prior study that included individuals 

with multiple conditions, including MS, researchers found that positive factors, such as pain 

acceptance and positive affect, contribute to better mental health over and above the 

contribution of negative factors like pain catastrophizing (Alschuler, Kratz, & Ehde, 2016). 

These results are consistent with the more robust literature on the role of positive factors in 

pain in non-MS populations. Such factors have also been called resilience resources at the 

trait level and resilience mechanisms at the state level (Sturgeon & Zautra, 2010) in pain 

resilience models, because they have been found to promote functioning and adjustment to 

pain (Finan & Garland, 2015; Yeung, Arewasikporn, & Zautra, 2012) and their impact is 

asserted over and above those associated with negative factors (i.e., sources of vulnerability 

and vulnerability mechanisms), such as in the case of positive affect (Davis, Zautra, & 

Smith, 2004). Positive factors have also been shown to be associated with lower incidence of 

disability risk in other pain populations (Johnson Wright, Zautra, & Going, 2008; Fisher, 

Snih, Ostir, & Goodwin, 2004).

It is also important to consider whether positive factors may impact negative mood, as 

individuals with MS and especially those with pain often also experience depressed mood 

(Alschuler, Jensen, & Ehde, 2013). There is support for a negative association between 

positive factors and negative mood in individuals with physical disabilities (including MS) 

and pain (Alschuler, Kratz, & Ehde, 2016), and additional research in MS populations at 

large (i.e., those not limited to those experiencing pain). For example, greater positive 

emotion is associated with reduced depressive symptoms in people with MS (Kratz, Ehde, & 

Bombardier, 2014; Hart, Vella, & Mohr, 2008; Mohr et al., 2005); and high levels of trait 

resilience - the general ability to respond adaptively to challenges, characterized by 

relatively swift recovery, maintenance of valued pursuits, and growth (Zautra, Arewasikporn, 

& Davis, 2010) - is similarly associated with less pain interference (Walsh et al., 2016), 

reduced depressive symptom severity (Silverman, Molton, Alschuler, Ehde, & Jensen, 2015; 

Edwards, Alschuler, Ehde, Battalio, & Jensen, 2017), and better quality of life (Terrill et al., 

2014) in adults with acquired physical disabilities, including MS. Taken together, these 

findings indicate that research to determine if the positive relationships of positive affect and 

trait resilience with better mood and functioning extend specifically to individuals with MS 

is warranted.

There is also theoretical support for this concept. The broaden-and-build model focuses on 

the indirect influence of positive emotion on function through the building of psychosocial 
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resources such as trait resilience (Fredrickson, 2001). This theory posits that positive 

emotions at the state level can facilitate patterns of thought that are flexible, creative, and 

open to information input, especially in challenging situations in which individuals are 

compelled to engage in coping (Tugade, Fredrickson, & Feldman Barrett, 2004; Fredrickson, 

2001). In the short-term, cognitive broadening allows for flexibility in attending to varying 

inputs. Repeated states of cognitive broadening over time may lead to a “broadened 

mindset” that becomes habitual and trait-like. This mindset thus facilitates psychological 

flexibility and approach-oriented behavior (Tugade & Fredrickson, 2004), two constructs 

associated with trait resilience (Wilhelm, Geerligs, & Peisah, 2014), eventually increasing an 

individual’s ability to cope adaptively (Tugade et al, 2004; Conway, Tugade, Catalano, & 

Fredrickson, 2012).

Although there is no prior research that directly tests the broaden-and-build process in 

models of pain coping, there is important research that supports aspects of the broaden-and-

build model in other populations. For instance, in their study of individuals with pain in the 

context of physical disability (including MS), researchers found that the use of positive 

affect and positive pain coping strategies together were specifically associated with better 

mental health outcomes; though the same relationship was not present for physical health 

outcomes (Alschuler et al, 2013). In other research, a robust relationship was found between 

positive affect and resilience (Black & Dorstyn, 2015; Quale & Schanke, 2010), and trait 

positive emotion was found to play a central role in accounting for the relationships between 

trait resilience, psychopathology (depression, post-traumatic stress disorder), and pain 

interference (Walsh et al, 2016) in individuals with acquired disabilities. Furthermore, 

support for this model has been found in a mixed chronic pain sample in which individuals 

reporting high trait resilience exhibited maladaptive cognitive styles (i.e., pain 

catastrophizing) less frequently than those reporting low trait resilience (Ong, Zautra, & 

Reid, 2010). Finally, highly resilient individuals have been shown to recover more swiftly 

from daily pain catastrophizing through enhanced positive emotion (Ong et al, 2010), 

consistent with broaden-and-build model. These studies suggest trait positive affect may 

indirectly influence adaptation to pain by facilitating trait resilience.

Alternatively, the stress and coping model posits that trait positive affect and trait resilience 

serve a protective function. In this model, protective factors (e.g., positive affect, resilience) 

are thought to weaken the relationship between stressor and negative outcome, thus reducing 

or “buffering” against the negative impact of pain on functioning (Folkman & Moskowitz, 

2004). Although the potential buffering effects of positive affect and resilience have not been 

well studied in MS, significant findings have been found in other chronic health condition 

populations (Finan & Garland, 2015; Yeung et al., 2012). For example, in a sample of adults 

with fibromyalgia, osteoarthritis, and rheumatoid arthritis, weaker associations between pain 

intensity and negative affect were evidenced on weeks when higher than average elevations 

in positive affect were reported (Zautra, Johnson, & Davis, 2005; Strand et al., 2006). 

Similar buffering effects have been found in experimental pain studies for women who 

report high baseline positive affect (Ruiz-Aranda, Salguero, & Fernández-Berrocal, 2010). 

Trait resilience has been found to buffer against the influence of pain, moderating reports of 

experimentally-induced pain and stress (Friborg et al., 2006), and buffering against the 

effects of stress on depression in individuals with spinal cord injury (Catalano, Chan, 
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Wilson, Chiu, & Muller, 2011). Taken together, these studies suggest that high levels of 

positive affect and trait resilience may protect against the negative influence of pain on pain 

outcomes.

Having a better understanding of how positive factors affect pain outcomes would add to the 

growing research literature on pain adaptation and have implications for clinical 

intervention. If, for example, positive factors function by moderating the influence of pain 

on pain outcomes, as is proposed in the stress and coping model, there might be implications 

for whom an intervention is applied (e.g., individuals reporting high levels of pain) and 

when (e.g., in response to pain flares). If positive factors assert downstream effects on pain 

outcomes, consistent with the broaden-and-build model, a more general approach to 

increasing positive factors might be useful.

The present study tested core elements of the broaden-and-build and stress and coping 

models together in the context of MS and pain by considering how two trait-level positive 

factors or resilience resources, positive affect and trait resilience, relate to pain interference 

and depressive symptoms in a sample of adults with MS. We hypothesized both indirect and 

moderating effects, consistent with both theoretical models. First, consistent with the 

broaden- and-build model, we hypothesized that positive affect would be indirectly 

associated with the criterion variables (pain interference and depressive symptoms) through 

trait resilience, with those reporting high levels of positive affect also reporting greater trait 

resilience, which in turn would be associated with less pain interference and depression (i.e., 

significant cross-sectional indirect, or mediating effects). We also anticipated direct, negative 

associations between positive affect and the criterion variables. Second, consistent with a 

stress and coping model, we hypothesized that positive affect and trait resilience would 

function as protective factors, moderating the positive associations between pain intensity 

and the criterion variables. Specifically, we expected weaker associations between pain 

intensity and the criterion variables for those reporting high levels of positive affect and trait 

resilience, relative to those reporting low levels of positive affect and trait resilience (i.e., 

moderating effects).

Method

Participants and Procedures

This cross-sectional study used data collected from an ongoing longitudinal survey 

examining aging with a long-term physical disability (see, e.g., Bamer, Cook, & Amtmann, 

2012; Molton et al., 2014; Silverman et al., 2015). Participants were recruited from the 

University of Washington Disability Registry and print and web advertisements. Eligibility 

criteria for the parent study include: being 18 years of age or older, being able to read and 

understand English, and having a chronic neurologic condition associated with physical 

disability, including but not limited to MS. For this study, only participants with a self-

reported diagnosis of MS who completed the survey at year 6 (2015–2016) were included (N 
= 455). Several studies have been conducted using data from the larger parent study, 

however this study is the first to examine the potential direct, indirect, and moderating 

effects of positive affect and trait resilience on the pain intensity-pain interference and pain 

intensity-depression associations in adults with MS.
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Surveys are mailed annually to eligible participants with a postage-paid return envelope and 

consent form. Non-responders receive two reminders to complete the survey at 4 and 6 

weeks via a letter and telephone call, respectively. Participants are paid US$25 per survey 

completed. A total of 1,573 surveys were mailed out during year 6, with 1,466 completed 

surveys returned. Of these, 455 were participants with MS. The response rate for the present 

study was 93%.

All returned surveys were checked by research staff for missing data; when found, 

participants were called up to three times to obtain the missing data. The Human Subjects 

Division of the University of Washington approved all study procedures.

Measures

Demographic and disease-related characteristics.—Participants were asked to 

provide demographic data (age, sex, education level, income, race/ethnicity, marital status) 

and information related to their MS diagnosis (MS type, MS duration).

Negative affect.—A short form of the Positive and Negative Affect Schedule (Mackinnon 

et al., 1999) was used to assess negative affect. Participants rated the extent to which they 

experienced five negative emotion adjectives (e.g., “distressed,” “scared”) on a 1 (“Very 
slightly or not at all”) to 5 (“Extremely”) Likert scale. Internal consistency of the measure 

was excellent in the current sample (Cronbach’s α = .995).

Pain interference.—The four-item Pain Interference short form from the Patient Reported 

Outcomes Measurement Information System-29 (PROMIS-29) Health Profile (Amtmann et 

al., 2010; Cella et al., 2010) was used to assess pain interference. Participants rated the level 

of pain interference in daily activities (e.g., “To what extent did pain interfere with work 
around home?”) in the past 7 days using a 1 (“Not at all) to 5 (“Very much”) Likert scale. 

Like all PROMIS measures, the items were scored on a t-score metric (M= 50 and SD = 10 

in the normative sample). The PROMIS Pain Interference item bank has been validated for 

use in adults with MS (Bamer et al., 2012; Cook, Bamer, Amtmann, Molton, & Jensen, 

2012). The internal consistency of the measure was excellent (Cronbach’s α = .90).

Depressive symptoms.—The 6-item PROMIS Profile-43 short form (Pilkonis et al, 

2011; Teresi et al., 2009) was used to assess depressive symptoms. Sample items include: “I 
felt hopeless,” “I felt depressed”). Participants rated how often they experienced each 

depressive symptom in the past 7 days on a 1 (“Never”) to 5 (“Always”) Likert scale. As 

with the pain interference items, a depression score was computed on a t-score metric. The 

PROMIS Depression item bank has been validated for use in MS samples (Bamer et al., 

2012; Amtmann et al., 2014). However, the internal consistency of the measure in the 

current sample was poor (Cronbach’s α = .58).

Pain intensity.—Participants were asked to rate average pain intensity in the past week on 

a single-item, 0 (‘No pain”) to 10 (“Pain as bad as you can imagine”) numerical rating scale 

(NRS). A great deal of research supports the reliability and validity of the NRS as a measure 

of pain intensity in various pain populations (Jensen & Karoly, 2011), including MS 

(Dworkin et al., 2005).
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Positive affect.—A short form of the Positive and Negative Affect Schedule (Mackinnon 

et al, 1999) was also used to measure positive affect. Five positive emotion adjectives (e.g., 

“enthusiastic,” “determined”) were presented. Participants were asked to rate the extent to 

which they experienced these emotions in the past week on a 1 (“Very slightly or not at all”) 

to 5 (“Extremely”) scale. The internal consistency of the measure was excellent (Cronbach’s 

α = .96) in the current sample.

Trait resilience.—The 10-item short form Connor Davidson Resilience Scale was used to 

measure trait resilience (Campbell-Sills & Stein, 2007). This scale measures the degree to 

which respondents are able to adapt to challenges (e.g., “I am able to adapt when changes 
occur “ “I am able to handle unpleasant or painful feelings like sadness, fear, and anger”). 
Respondents were asked to rate how true each trait resilience descriptor was for them in the 

past month on a 0 (“Not true at all”) to 4 (“True nearly all the time”) scale. This measure has 

been validated for use in individuals with physical disabilities including in individuals with 

MS (Terrill et al, 2014). The internal consistency of the scale was excellent (Cronbach’s α 
= .96) in the current sample.

Data Analysis—We first computed descriptive statistics (mean, standard deviations, 

percentages, skewness, kurtosis) for the demographic, pain, and disease-related variables to 

describe the sample (see Table 1) and examine assumptions for planned data analyses, all of 

which were met.

Data from all participants in the sample were included in the analyses, including those who 

did not report pain. We then performed a series of t-tests and correlation analyses to identify 

potential confounding variables associated with the criterion variables that should be 

controlled in the primary analyses. We used path analysis with the TYPE = GENERAL 

command in Mplus 7.6 (Muthén & Muthén, 1998) to model both theoretical models (i.e., 

broaden-and-build, stress and coping) simultaneously, and evaluate the hypothesized direct, 

indirect (cross-sectional mediation), and moderation effects. Using path analysis allowed us 

to estimate the strength of the association between two variables while controlling for shared 

variance among all variables in the model, thus allowing for a “purer” estimate of the 

association. Path analysis also allowed us estimate all hypothesized direct, indirect, and 

moderation effects simultaneously. Model fit was evaluated using the following criteria 

representing good fit: Standardized Root Mean Square Residual (SRMR) ≤ .08, The Root 

Mean Square Error of Approximation (RMSEA) ≤ .05, and Bender’s Comparative Fit Index 

(CFI) ≥ .95; and acceptable fit: RMSEA ≤ .08 and CFI ≥ .90 (Hu & Bentler, 1998). Potential 

confounding variables were entered individually into the model. Both linear and quadratic 

relationships between age and depressive symptoms were also entered, as there is evidence 

that depressive symptoms peak in middle age and decrease over time thereafter (i.e., inverted 

U-shaped; Alschuler et al, 2013; Molton et al., 2014). We also included negative affect as a 

covariate to help distinguish between effects attributed to both positive and negative affect. 

Nonsignificant variables were eliminated; significant covariates were retained in the final 

models. Indirect effects were tested by using the product of coefficients (ab; Sobel, 1982), 

where the a path refers to the relationship between the independent variable (positive affect) 

and the mediator (resilience), the b path refers to the relationship between the mediator and 
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criterion variable (pain interference, depression). We planned to use post hoc simple slopes 

analysis (Aiken & West, 1991) to interpret any significant moderation effects that emerged.

Results

Participant Description

Descriptive information about the sample (N= 455) can be found in Table 1. The mean age 

of the sample was 61 years (range: 27–90). The participants were primarily female (82%), 

White (89%), and highly educated, with 58% having a college degree or higher. The 

majority of the participants (60%) indicated they had the relapsing-remitting MS subtype, 

and the mean disease duration of the sample was 21.2 years (range: 4–61). In the overall 

sample, 79% of the participants reported some level of pain, and the average level of pain 

intensity reported was mild (2.94 out of 10, SD= 2.52). Mean scores on the PROMIS pain 

interference scale (M= 55.12, SD= 10.06) were markedly higher and those on the PROMIS 

depression scale (M= 51.00, SD= 9.31) were somewhat higher than those in the normative 

population (see Table 2 for additional descriptive statistics).

Overall Model Fit

The model demonstrated good fit, χ2(10) = 15.22, p= .12, RMSEA = .034, CFI = .994, 

SRMR = .037. The model accounted for 61% of the variance in pain interference, 50% of 

the variance in depressive symptoms, 39% of the variance in resilience, and 3% of the 

variance in positive affect.

Broaden-and-Build Model

All direct effects were in the hypothesized directions (see Figure 1 for standardized 

parameter estimates). Positive affect and trait resilience were positively associated (a path); 

trait resilience was negatively associated with pain interference (b1 path) and depressive 

symptoms (b2 path); and positive affect was negatively associated with depressive symptoms 

(c3 path), but not pain interference (c2 path), though there was a negative trend.

The hypothesized cross-sectional indirect effects were also significant. Trait resilience 

significantly mediated the cross-sectional associations between pain intensity and the 

criterion variables (ab1 pain interference = −0.03 , p = .03; ab2 depression = −0.13 , p< .

001).

Stress and Coping Model

As expected, pain intensity was positively associated with pain interference and depressive 

symptoms (see Figure 1 for standardized parameter estimates). However, and inconsistent 

with the hypotheses based on a stress and coping model, there were no significant 

interaction effects that suggested moderation for either criterion variable. That is, positive 

affect and trait resilience did not moderate the association between pain intensity and pain 

interference (βPOSITIVE AFFECT = 0.006, p = .86; βRESILIENCE = 0.04, p = .33), nor did they 

moderate the association between pain intensity and depressive symptoms 

(βPOSITIVE AFFECT = 0.01, p= .79; βRESILIENCE = −0.02, p= .60).
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Discussion

The purpose of this study was to evaluate the potential role of positive factors in the context 

of coping with MS. Using the broaden-and-build model and a stress and coping model as the 

theoretical foundation, we sought to better understand how two trait-level positive factors 

associated with pain adaptation—positive affect and resilience—relate to pain interference 

and depressive symptoms in people with MS. Results yielded preliminary support for the 

broaden- and-build model, but did not support the stress and coping model.

Consistent with the broaden-and-build model, trait resilience was found to partially mediate 

the cross-sectional associations between positive affect and the criterion variables (pain 

interference and depressive symptoms). Consistent with our hypotheses, the relationships 

between (1) high levels of positive affect and greater trait resilience, and (2) greater trait 

resilience and better pain outcomes, replicate those found in the literature outside of pain 

(Kratz et al., 2014; Hart et al., 2008, Walsh et al., 2016; Black & Dorstyn, 2015). The 

present study’s findings support the existence of similar associations in people with MS. We 

also found significant cross-sectional mediating effects that were consistent with our 

hypotheses. Trait resilience mediated the associations between positive affect and pain 

interference, and positive affect and depressive symptom severity. These findings may have 

clinical utility for rehabilitation professionals. Assuming that the direction of relationships 

among study variables is accurate, one could imagine that individuals who present as 

anhedonic (i.e., low in positive emotions) or have a history of difficulty dealing with 

stressful circumstances (i.e., low trait resilience), might be at risk for poor pain outcomes. 

Early identification of at-risk individuals could result in more immediate intervention before 

symptoms worsen.

We did not find support for the stress and coping model, as the relationships between pain 

intensity and the criterion variables were not moderated by positive affect or trait resilience. 

The lack of support for moderation effects indicates a lack of support for a stress and coping 

model in which positive affect and/or resilience weaken the relationship between pain 

intensity and function. It is possible that positive affect and trait resilience are not sufficient 

in buffering the effects of pain intensity on pain interference and depression, or that potential 

bidirectional effects may be obscuring buffering effects. On the other hand, the presence of 

cross-sectional mediation effects suggests that a broaden-and-build model in which positive 

emotion affects pain-related function through resources (i.e., trait resilience) may better 

describe how positive emotion relates to the relationship between pain intensity and 

function. While there are a number of studies that have found strong associations between 

measures of resilience and pain outcomes (e.g., Alschuler et al, 2016) there are some that 

have found weak or no associations at all (e.g., Newton-John, Mason, & Hunter, 2014). 

These differences may be due to differences in conceptualization and measurement of trait 

resilience or other factors. Further study of the potentially complex relationships between 

trait resilience, other positive factors, and pain outcomes is needed, as are additional tests of 

the broaden-and-build and stress and coping models.

Importantly, the present study supports the development of clinical interventions that attend 

to the role of positive factors in improving pain outcomes in individuals with MS. In non-
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MS populations, there have been promising trials targeting positive factors such as positive 

affect and resilience in psychosocial interventions to reduce pain and psychosocial distress. 

Preliminary research on novel interventions that utilize positive activities (e.g., gratitude 

exercises, positive reappraisal, using strengths) to enhance positive factors such as positive 

affect, hope, and optimism have been found to reduce pain (Müller et al., 2016; Bartley, 

2017; Hassett, 2017). Within MS, there have been non-pain-focused studies that focus on 

building resilience that have demonstrated the ability to modify positive factors (Alschuler, 

Arewasikporn, Nelson, Molton, & Ehde, 2018; Pakenham, Mawdsley, Brown, & Burton, 

2018). In addition to reducing pain and depression, positive activity interventions have also 

been shown to increase well-being (Bolier et al, 2013; Sin & Lyubomirsky, 2009). Helping 

individuals with MS find ways to live the “good life” is a concern that often comes up in 

rehabilitation psychology work (Dunn & Brody, 2008). The use of the positive activity 

interventions could potentially help meet this need. Given the findings of the present study 

and others (e.g., Alschuler et al, 2016; Black & Dorstyn, 2015), there is support for the 

development of interventions targeting positive factors to improve pain and mood outcomes 

in individuals with MS, including through the modification of prior work to attend to 

specific, MS-related conditions such as chronic pain.

The current study’s focus on resilience is of particular relevance for the field of 

rehabilitation psychology, as one of the central goals of the field is to help individuals 

overcome day-to-day obstacles such as pain, associated with disability and more broadly 

facilitate adjustment to disability. The focus on positive factors is consistent with calls for 

rehabilitation professionals to use a strengths-based approach to facilitate positive 

functioning when working with individuals with disabilities (Wright, 1983; Dunn & Brody, 

2008).

Limitations

The conclusions of this study are limited by the cross-sectional nature of the data. For 

instance, the cross-sectional mediational analyses related to the broaden-and-build model are 

absent the preferred temporal precedence that would be present in longitudinal studies. 

Similarly, when assessing the buffering effect posited by the stress and coping model, it 

would have been preferable to identify a causal relationship between pain intensity and pain 

outcome. Although we hypothesized a particular sequence of effects that has been 

established with methods that have stronger support for causality (e.g., laboratory and 

intervention studies; see Finan & Garland, 2015), we acknowledge that reasonable 

arguments exist for reverse causal effects or bidirectional associations. For example, 

depression might precede pain intensity (Gatchel, Peng, Peters, Fuchs, & Turk, 2007), rather 

than pain intensity preceding depression. It is also possible that the direct and indirect effect 

estimates may be overestimated, as evidence of increased Type I error in cross-sectional 

mediation has been found in some studies (Sheikh, Abelsen, & Olsen, 2016). We could not 

model growth processes associated with broaden-and-build theory, which posits increases in 

positive emotion causes subsequent increases in personal resources (i.e., resilience). Thus, 

although by testing these two models together we find preliminary empirical support for the 

broaden-and-build model in understanding pain adaptation, future studies would benefit 

from using research designs that examine change and potential causality over time (e.g., 
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lagged effects analysis in time series or longitudinal data, or manipulation of pain, positive 

affect, or resilience in laboratory paradigms).

Another intriguing option for future longitudinal research would be to utilize ecological 

momentary assessment (EMA) of pain and affect to assess real-time states and thus better 

examine state-level relationships. Studies using EMA to explore common MS symptoms 

such as pain, fatigue, and depressed mood have found that symptoms can vary considerably 

within individuals and throughout the course of the day (Kratz, Murphy, & Braley, 2017). 

Given that positive affect and other variables examined in this study may also vary 

considerably within individuals and across time, EMA methods may help elucidate what 

might be complex relationships. For example, EMA could allow one to examine how 

morning positive affect affects end of day function, and whether midday resilience mediates 

this relationship.

An additional limitation, beyond the cross-sectional nature of the data, is that the sample was 

disproportionately female, and therefore the findings may not generalize to male adults with 

MS. Similarly, the findings likely do not capture the experience of young, newly diagnosed 

people with MS-related pain given that the average age of onset is 30 years (Milo & Miller, 

2014) and only 3% of our sample was under the age of 40. We also did not examine other 

variables that may influence the study variables, such as fatigue, sleep, medication use, and 

other symptoms. Nevertheless, it is still possible to gather meaningful information about the 

potential role of positive affect and resilience in pain, mood, and function from the present 

study.

Conclusions

This study supports the possibility that our understanding of adaptation to pain in people 

with MS may be improved by examining positive constructs such as positive affect and 

resilience. We found that positive affect may be indirectly related to pain interference and 

depression via resilience, but may not serve a significant buffering (protective) function. The 

findings are consistent with theoretical models suggesting that increases in positive affect 

build personal resources. Longitudinal research testing the broaden-and-build theory as 

applied to pain is warranted, as are other studies examining the potential benefits of 

increasing positive affect and resilience in individuals with MS and chronic pain.
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Impact

• Although risk factors for poor quality of life, such as pain catastrophizing, are 

often examined in samples of adults with MS, research on positive factors is 

scarce.

• This study is the first to examine relationships between positive affect, 

resilience, and pain measures by simultaneously evaluating two models of 

positive coping.

• Contrary to some previous research, no support was found for a stress and 

coping model hypothesizing buffering/moderating effects of positive affect 

and resilience on the associations between pain intensity and pain-related 

measures.

• This study is the first to test and demonstrate preliminary support for the 

broaden-and-build model of coping with pain in a sample of individuals with 

MS.

• Additional research to examine the potential for positive factors to enhance 

the efficacy of psychosocial interventions for pain in MS is warranted.
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Figure 1. 
Path analysis model showing standardized parameter estimates of hypothesized pathways. 

Black arrows denote significant paths, black dashed arrows denote marginal paths, gray 

paths denote nonsignificant paths. †p<.10, *p<.05, **p<.01, ***p<. 001
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Table 1

Demographic and Disease-Related Sample Characteristics (N = 455)

Sample Characteristics n (%) M (SD)

Age (years) 61.0 (10.1)

    < 45 25 (5.5)

    45–64 273 (60.0)

    ≥ 65 157 (34.5)

Race

    White 403 (88.6)

    Black 25 (5.5)

    American Indian 2 (0.4)

    Asian 1 (0.2)

    More than 1 race 21 (4.6)

Sex

    Female 375 (82.4)

    Male 80 (17.6)

Education

    High school or less 43 (9.4)

    Tech or some college 147 (17.2)

    College degree or higher 264 (58.0)

Annual household income

    < $25,000 77 (16.9)

    $25,000-$55,000 113 (24.8)

    $56,000-$85,000 70 (15.4)

    ≥ $86,000 115 (25.3)

Marital status

    Married/civil union 284 (62.5)

    Living with significant other 16 (3.5)

    Divorced/separated 94 (20.6)

    Widowed 35 (7.7)

    Never married 25 (5.5)

MS type

    Relapsing-remitting 271 (59.6)

    Secondary progressive 101 (22.2)

    Primary progressive 29 (6.4)

    Progressive-relapsing 12 (2.6)

Disease duration (years) 21.2 (9.6)

Average pain
a
 (range: 0–10)

2.94 (2.52)

    No pain 97 (21.3)

    Mild pain 132 (29.0)

    Moderate pain 146 (32.1)

    Severe pain 79 (17.4)
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Note:

a
Cut-off scores for pain intensity adapted from Alschuler, Jensen, & Ehde, 2012 where mild: 1–2, moderate: 3–5, and severe: 6–10.
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