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Abstract
Background—Growing evidence suggests that motivation to engage in pain-coping strategies is
a key predictor of how well a person adjusts to pain. According to the Motivational Model of Pain
Self-Management, readiness to engage in pain self-management behaviors is influenced by beliefs
about the importance of the behavior (importance) and the ability to carry out the behavior (self-
efficacy).

Purpose—The purpose of this study was to test the Motivational Model of Pain Self-
Management for exercise and task persistence pain-coping behaviors in a sample of 114
individuals with multiple sclerosis and chronic pain.

Methods—Measures included the Multidimensional Pain Readiness to Change Questionnaire-2
and measures of importance, self-efficacy, and coping behavior duration. Tests of mediation were
conducted with two path analyses, one for each coping behavior.

Results—The effects of importance and self-efficacy beliefs on coping behaviors were mediated
or partially mediated by readiness to engage in those behaviors.

Conclusions—These findings provide support for the Motivational Model of Pain Self-
Management and have important implications for the development of treatments for chronic pain.
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Introduction
Multiple sclerosis is a progressive inflammatory demyelinating disease of uncertain
etiology. As many as 350,000 individuals in the USA have been diagnosed with multiple
sclerosis [1, 2]. The physical disability and fatigue that are frequent symptoms of multiple
sclerosis have traditionally been the focus of clinical care. Chronic pain, however, is
increasingly recognized as a common problem among individuals with multiple sclerosis,
with the point prevalence of pain approaching 50% in some studies [3]. Moreover, for these
individuals, chronic pain contributes to greater psychological distress [4, 5], health care
utilization, physical disability, and reduced quality of life [3, 6] and is often inadequately
managed [3, 7]. Although analgesic medications are the most commonly utilized pain
management strategies, they do not typically provide complete or even necessarily adequate
pain relief [5, 8, 9].

It is widely understood that how well individuals adapt to chronic pain largely depends on
what they do to cope with or manage their symptoms. The broader pain literature indicates
that long-term adaptation to chronic pain relies primarily on the individual’s ability to
change behaviors and cognitions to mitigate their experience of pain and its effects on their
lives [10–12]. For example, a willingness to engage in task persistence (i.e., a strategy in
which one continues to work on a task despite pain) is a pain-coping response that has
demonstrated consistent associations with greater positive adjustment in samples of
individuals with chronic pain in general [13, 14] and in samples of individuals with multiple
sclerosis in particular [15]. Exercise behavior is another key self-management strategy.
Although most people diagnosed with multiple sclerosis do not participate in regular
exercise [16, 17], for those with chronic pain and multiple sclerosis, exercise is a commonly
endorsed pain management strategy [8] and is associated with lower pain, disability, fatigue,
and depression and greater social support, self-efficacy, and quality of life [18–24].
However, as is true for almost any behavior, knowledge of which coping strategies are the
most helpful in pain self-management is not sufficient to promote behavioral change. An
individual must also have a degree of internal readiness to make behavioral changes and to
maintain them. In fact, a number of studies have shown that a person’s readiness to adopt a
given self-management strategy is a key predictor of completion of pain self-management
programs and of positive response to program involvement [25–28]. Thus, a patient’s
readiness to engage in self-management pain-coping strategies has important implications
for treatment planning.

Jensen, Nielson, and Kerns [29] presented a model, the Motivational Model of Pain Self-
Management, wherein patient motivation to engage in pain self-management behaviors was
hypothesized to be an important predictor of adaptation to pain (see Fig. 1). Based on an
expectancy value approach, readiness to change is influenced by (1) the patient’s perception
of the importance of the coping behavior and (2) the patient’s perceived ability to adopt or
use the coping response (i.e., self-efficacy). The primary outcomes of the model are
engagement in adaptive and avoidance of maladaptive coping responses. These coping
responses are then thought to contribute to patient function (or dysfunction). Recently, our
research group found preliminary support for this motivational model in a sample of
individuals with spinal cord injury (and spinal-cord-injury-related pain), where readiness to
change exercise behavior mediated the association of both perceived importance of exercise
and self-efficacy for exercise to reported exercise behavior [30].
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The current study replicates and extends our previous research evaluating the Motivational
Model of Pain Self-Management [31] in a sample of individuals with multiple sclerosis.
Because the Motivational Model of Pain Self-Management makes predictions about specific
pain-coping responses, in order to test the model, individual coping responses must be
selected from among many different pain-coping responses. In the present study, we planned
to study two coping responses in order to balance the need to limit the planned analyses (to
control for alpha inflation associated with multiple experiment-wise tests) and the need for
replicability (to allow for a test of the model for more than just one coping response). Based
on the extant literature, we elected to study exercise and task persistence coping responses.

Methods
Procedures

A survey that included the study measures was mailed to a total of 381 individuals,
identified through a combination of sources including study brochures and flyers, clinic
referrals, and the mailing list of the University of Washington multiple sclerosis Research
and Rehabilitation Training Center. Inclusion criteria included 18 years of age or older and
diagnosis of multiple sclerosis by medical professional. Of the 381 surveys, 161 were
returned, yielding a response rate of 42.3%. All participants signed an informed consent
document approved by the University of Washington Institutional Review Board and were
paid $25 for participation. Of the 161 individuals who returned the survey, 47 were either
missing data on the variables of interest (n=5) or endorsed no pain in the past week (n=42)
and were therefore excluded in subsequent analyses, yielding a final sample size of 114.
Compared with those with complete data, the group of excluded cases was statistically
comparable on demographic variables, age, education, employment, marital status, and level
of mobility reported. The subgroup of excluded cases had a significantly higher proportion
of males, 35% versus 17% in the group with complete data (χ2 (1, 161)=5.50, P=0.02), and
significantly lower average pain (M(excluded)=0.50, SD=0.08, M(included)= 2.43,
SD=0.22), t(161)=−16.31, P<0.01.

Whereas in our initial study [30] we tested the mediation models for importance and self-
efficacy with two separate series of linear regression models, in the present study, both
predictors were tested in a single mediation model using path analysis. This procedure is
preferable because it simultaneously estimates direct, indirect, and total effects within a
single model. It is more accurate and informative from a theoretical perspective to
simultaneously test all components of the proposed model rather than testing portions of the
model separately.

Measures
Demographic Information—Information on participant gender, age, education level,
employment status, marital status, and multiple sclerosis course/subtype was collected at the
beginning of the questionnaire.

Disease-Related Information—Participants were asked to select the closest match to
their multiple sclerosis course from a list of alternatives and to report their multiple sclerosis
subtype (e.g., relapsing/ remitting, primary progressive, secondary progressive, etc.).
Participant mobility was then assessed with the Gross Motor Function Classification System
[32] on which each person classified their ability to “get around” on a 0 (I have no mobility
limitations) to 5 (I have severely limited self-mobility even with the use of assistive
technology (e.g., power mobility)) rating scale.
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Pain Intensity—Participants were asked to indicate their average pain intensity during the
past week and in the past 3 months on a 0 to 10 numerical rating scale, with zero indicating
“no pain” and ten indicating “pain as bad as it could be.” The discriminant validity of this
scale in measuring sensory rather than affective pain has recently been demonstrated in a
sample of individuals with chronic musculoskeletal pain [33]. Pain was classified as mild
(1–3), moderate (4–6), and severe (7–10) using a classification system validated across a
broad range of pain conditions [34–37].

Pain Interference—Participants reported the number of days in the past week that “you
have been kept from your usual activities because of pain.” There were also three pain
interference items on which participants rated on an 11-point scale, 0 (“no interference”) to
10 (“unable to carry on any activities”), the extent to which, in the past week, their pain
interfered with “daily activities,” “ability to take part in recreational, social, and family
activities,” and “ability to work (including housework)” [38].

Readiness to Use Adaptive Coping and Avoid Use of Maladaptive Pain-Coping
Responses—The revised version of the Multidimensional Pain Readiness to Change
Questionnaire 2 [39], a 69-item measure that assesses willingness to use or not use nine
pain-coping responses, including exercise (seven items) and task persistence (five items),
was used in the present study. The Multidimensional Pain Readiness to Change
Questionnaire 2 Exercise and Task Persistence scales have demonstrated adequate to
excellent reliability across different samples of patients with chronic pain (overall alpha
coefficients of 0.85 and 0.77, respectively) [36]. These scales have also demonstrated good
concurrent validity, showing strong and significant associations with self-reported frequency
of exercise and task persistence pain-coping behavior, respectively [40]. In the present
sample, exercise (seven items) and task persistence (five items) subscales of the
Multidimensional Pain Readiness to Change Questionnaire 2 also demonstrated adequate to
excellent internal consistency (Cronbach’s α=0.86 and 0.73, respectively).

Perceived Importance—To measure a key component of the Motivational Model of Pain
Self-Management, perceived importance related to self-management behaviors, six items
were developed to assess perceived importance of exercise and task persistence, based on 0
(not at all important) to 10 (extremely important) numeric rating scales. For assessing
perceived importance of exercise, the items were as follows: (1) “To what extent do you
believe that regular exercise is important for managing your health and pain problem?”; (2)
“To what extent have you experienced direct and immediate benefits of exercise (such as
encouragement from someone important to you, or feeling better right after you exercise) in
the past?”; (3) “To what extent do you currently receive encouragement or other benefits
when you exercise?” Internal consistency for these three items was excellent (Cronbach’s
α=0.80). Similarly, perceived importance of task persistence was assessed by using the
average of three items: (1) “How important is it to you, in managing your health and pain
problem, to keep going despite the pain?”; (2) “To what extent have you experienced direct
and immediate benefits when you keep doing what you need to do despite pain in the past?”;
(3) “To what extent do you currently receive encouragement or other benefits when you
keep going despite pain?” Internal consistency for the task persistence scale was acceptable
(Cronbach’s α=0.73).

Self-Efficacy—Self-efficacy for exercise and task persistence was assessed with one item
each. For exercise, participants indicated “To what extent do you see yourself as having the
resources (such as the time and energy) to exercise regularly if you choose to?” on a 0 (I am
not capable of exercising regularly) to 10 (I am capable of exercising regularly) scale. For
task persistence, participants indicated “To what extent do you see yourself as having the
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ability to keep going with what you need to do despite any pain you might feel?” [40] on a 0
(I am unable to keep going when I have pain) to 10 (I can always keep going despite pain)
scale.

Self-Management Behaviors—Each self-management behavior was assessed with a
single item that asked the number of months (0–12+) in a row that a patient had been
“keeping going despite pain” (task persistence) or “exercising regularly” (exercise). Thus,
this rating provides a continuous measure of the consistency of current exercise and task
persistence behaviors, as opposed to overall amount that these coping responses are used in
a given period of time. This methodology is consistent with the motivation model being
tested, which predicts that current coping behavior will be associated with current self-
efficacy and importance beliefs.

Data Analysis
Prior to conducting meditational analyses, the distributions of the study variables were
evaluated for normality. As in our previous examination of exercise in spinal cord injury
patients [31], it appeared that exercise behavior in this sample also trended toward a bimodal
distribution, with 22.3% of participants reporting 0 months of exercise and 43.85% reporting
12 or more consecutive months of exercise. However, for all variables, skew and kurtosis
were below critical cutoff values [41], allowing us to proceed with the planned path
analyses. Descriptive statistics were calculated, including means, standard deviations, and
frequencies for demographic and clinical variables of interest and Pearson’s bivariate
correlations of model variables (importance, self-efficacy, readiness, and self-management
behaviors) with each other and with demographic and clinical (pain, pain interference)
variables.

Mediational analyses were conducted with MPlus 5.21 software [42], using maximum
likelihood estimation to simultaneously estimate model parameters and standard errors for a
system of regression models. Two just-identified (saturated) path analyses were conducted,
predicting exercise behavior and task persistence behavior. Each path analysis model was
used to estimate the relation of the predictors (importance and self-efficacy) to behaviors
(exercise or task persistence) directly and indirectly through the proposed mediator,
readiness. The predictors, importance and self-efficacy, were specified as correlated in the
model. We utilized the unique capacity of the MPlus program to calculate parameters,
standard errors, confidence intervals for direct effects, total effect, and specific indirect paths
with multiple mediational pathways in the model. Sobel’s z statistics [43] are reported for
tests of indirect effects.

Results
Demographic and multiple-sclerosis-related descriptive information is presented in Table 1.
Nearly one fifth (19%) of the participants endorsed chronic “severe” pain (i.e., ≥7/10) in the
past week. Participants reported pain in an average of 5.66 (SD=3.34) body locations. These
findings are generally consistent with previous data [4]. The most commonly reported pain
sites were low back (51.2%), neck (46.3%), shoulder (40.5%), and hands (38.8%). In this
sample, 22.3% of participants reported 0 months of regular exercise and 5.0% reported 0
months of using a task persistence approach. Mean durations for the group were 6.74
months (SD=5.21) for regular exercise behavior and 10.10 months (SD=3.76) for practicing
task persistence.

Full bivariate correlation results can be found in Table 2. There were few notable
correlations between demographic variables and model variables. Older age was related to
greater self-efficacy for and duration of exercise behavior. Average pain intensity was not
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related to any study variable. Mobility, however, was significantly negatively correlated
with self-efficacy for task persistence and for readiness for both exercise and task
persistence behaviors. Due to the correlations of age and mobility with some of the
predictors and the outcomes in each path analysis, age and mobility were included as
covariates in the models. A number of significant correlations were found between measures
of pain interference and model variables. Specifically, importance, self-efficacy, and
readiness for task persistence were consistently related to less pain interference, across
domains of pain interference. Task persistence behavior was related to fewer days of pain
interference. Self-efficacy for exercise and exercise behavior were both correlated with less
pain interference. Notably, all predictors in the models showed significant correlations of
moderate magnitudes with the outcome coping behaviors.

Mediational Analyses Predicting Exercise Behavior
As can be seen in Fig. 2, the direct paths from importance and self-efficacy to exercise
behavior were not significant (β=0.13, ns and β=0.14, ns, respectively). Consistent with
expectations, the effects of importance and of self-efficacy on readiness to change/maintain
exercise were significant (β=0.33, P<0.01 and β=0.40, P<0.01, respectively), and readiness,
in turn, had a significant effect on exercise behavior (β=0.37, P<0.01). The specific indirect
effects (i.e., mediated effects) of importance and self-efficacy on exercise by way of
readiness were both significant (Sobel’s z=2.70, P<0.01, Sobel’s z=2.85, P<0.01,
respectively). The model accounted for 49% of variance in readiness and 33% of variance in
exercise behavior.

Mediational Analyses Predicting Task Persistence
As shown in Fig. 3, the direct path from self-efficacy to task persistence behavior was not
significant (β=0.01, ns), but the path from importance to task persistence was significant
(β=.21, P=0.02). Consistent with expectations, the effects of importance and of self-efficacy
on readiness to change/maintain task persistence were significant (β= 0.25, P<0.01 and
β=0.34, P<0.01 respectively), and readiness, in turn, had a significant effect on task
persistence behavior (β=0.42, P<0.01). The specific indirect effects (i.e., mediated effects)
of importance and self-efficacy on task persistence through readiness were both significant
(Sobel’s z=2.57, P=0.01, Sobel’s z=3.03, P<0.01,respectively). The model accounted for
32% of variance in readiness and 31% in task persistence behavior.

For clarity in interpretation, zero-order correlation coefficients among key study variables
are presented in Table 3.

Discussion
Questions about what motivates human behavior have been central to the study of
psychology since its inception. Within the subfield of health psychology, a great deal of
attention has focused on developing and testing models of health behaviors in particular. A
prominent group of health behavior models based on expectancy value theory, Social
Cognitive Theory [44], the Health Belief Model [45], and the Protection Motivation Theory
[46, 47], highlights the role of cognitions in influencing behavior. The Motivational Model
of Pain Self-Management, like the above-mentioned models of health behavior, emphasizes
the importance of an individual’s beliefs and values in understanding health behaviors. What
is unique about this model is that it borrows from the clinically based Motivational
Interviewing [48] approach to understanding behavior and presents readiness, or the
motivation for a given behavior in the context of competing motivations, as a key mediator
between expectations and values and behavioral outcomes. This study provides support for
the overall model, which is not surprising, given the robustness of expectancy value theories
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in explaining health behaviors. Notably, however, in addition to providing support for the
expectancy value part of the model, the findings also supported the importance of readiness
as a mediator between beliefs and behaviors.

Adding to our previous work applying the Motivational Model of Pain Self-Management for
exercise behaviors in persons with spinal cord injury [31], results from this study provide
further support for the model in terms of both exercise and task persistence behaviors in
persons with multiple sclerosis and pain. The majority of the study participants reported that
they believed that exercise and task persistence behaviors were important and that they were
confident in their ability to maintain or change these behaviors. For both self-management
outcomes, perceived importance of and self-efficacy for each behavior were found to be
positively associated with self-reports of the duration of engaging in exercise and task
persistence behaviors. As predicted, we found that the associations of self-efficacy and
perceived importance to exercise and task persistence were mediated by readiness to change
the behavior. In the case of the importance of task persistence, the mediated effect through
readiness was significant even as the direct path from importance to task persistence
behavior was also significant, indicating partial mediation. These data support the
Motivational Model of Pain Self-Management and suggest that beliefs regarding the
perceived importance and self-efficacy for a particular pain management behavior (e.g.,
exercise) are related to changes in one’s readiness to engage in these behaviors. In turn, this
readiness predicts actual self-reported behavior.

These data also indicate that two subscales taken from the Multidimensional Pain Readiness
to Change Questionnaire 2 [39], a measure of the readiness to begin using pain-coping
strategies, can be effectively used to test the Motivational Model of Pain Self-Management.
In addition to exercise and task persistence (tested in this study), the Multidimensional Pain
Readiness to Change Questionnaire 2 measures readiness to adopt an additional seven pain
self-management strategies—relaxation, cognitive control, avoiding asking for assistance,
pacing, avoiding rest, assertiveness, and body mechanics. To more fully understand the
proposed motivational model, especially for outcomes that are cognitive or social in nature,
the Multidimensional Pain Readiness to Change Questionnaire 2 could be used in future
studies to test the Motivational Model for Pain Self-Management for these other pain self-
management outcomes.

Although results of this study contribute to a growing literature highlighting the importance
of motivational factors in pain management, several limitations are worth noting. Most
notably, the cross-sectional design of this study and retrospective recall of self-management
behaviors severely limit our ability to draw causal conclusions from our findings and
therefore to determine that self-efficacy and importance cause readiness, which then causes
behavior. It is possible, for example, that those who reported greater exercise and task
persistence endorsed higher ratings of importance, self-efficacy, and readiness because they
were already engaging in those behaviors. Our understanding of the causal chain of events
that lead from cognitions about value and expectancy to pain self-management behaviors
would benefit from future studies that utilize longitudinal and/or interventional study design.

Additional design limitations include the fact that we relied on a self-report survey to
measure self-management behaviors that were rated retrospectively. To improve
measurement reliability and validity, future studies should utilize direct observation of
behavioral outcomes and/or real-time measurements of behaviors. Similarly, our use of
single-item measures of self-efficacy and exercise and task persistence behaviors increases
the risk of type II errors (not identifying an association as significant when in fact it exists in
the population), due to limitations in their reliability. However, despite the potential for not
finding significant relationships due to this limitation, significant associations were found,
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and the study hypotheses were supported. The items that measured duration of task
persistence and exercise were additionally limited by the fact that these behaviors were
measured in consecutive months. This means that someone who had exercised 11 of the past
12 months, but not in the past month would be rated as having fewer months of consecutive
exercise than someone who just started and maintained an exercise program in the past
month. Though it is likely that current self-management behaviors are highly related to
current ratings of importance of and readiness and self-efficacy for those behaviors, it is also
possible that previous levels of these behaviors are highly related to current beliefs and
attitudes. It is recommended that in the future, researchers use multiple-item scales that
measure more than just the consecutive duration of the behaviors (e.g., duration, frequency,
and intensity of the behaviors over a given time period) when possible. The response rate of
42.3% in this study, although consistent with other cross-sectional survey studies in multiple
sclerosis samples, may have introduced sampling bias. Individuals who were highly
motivated or active at the time of recruitment may have been more likely to participate. We
have no information on those who did not respond to the invitation to participate and,
therefore, are unable to examine differences between responders and non-responders.

Our sample was also rather homogenous, consisting mainly of Caucasian women who
reported relatively high levels of exercise and task persistence behaviors. This may limit the
generalizability of our data to other populations with pain secondary to disability, including
individuals with multiple sclerosis who are male, physically inactive/low functioning, and/or
part of a minority group. Future studies should include more diverse samples made up of
individuals, with a range of demographic and clinical characteristics. Also, we did not
include a screen for cognitive function, and it is possible that cognitive impairment
associated with multiple sclerosis lesions may have affected the ability of participants to
comprehend and adequately respond to study questionnaires.

Finally, it is important to note that pain in multiple sclerosis likely comes from a number of
sources, including those that are either directly related to multiple sclerosis or its treatment
(e.g., multiple-sclerosis-associated neuropathic pain, pain secondary to muscle spasm),
indirectly related (e.g., shoulder or low-back pain that develops as a result of long-term
wheel chair use), or coincident (e.g., preexisting low-back pain). In this study, we simply
asked about “current pain” and may have missed important information regarding the source
and nature of the problem. Future work would benefit from a more nuanced approach that
includes these distinctions.

Despite these limitations, however, this study adds to the literature that highlights the role of
patient readiness to adopt coping behaviors. An individual’s value of and perceived ability
to engage in adaptive pain-coping strategies predict his or her motivation to adopt or
maintain these strategies; this motivation or readiness level, in turn, predicts actual self-
management behavior. These findings also hold some positive news in that they suggest that
many individuals with multiple sclerosis and chronic pain place high value on exercise and
feel highly capable of engaging in an exercise program.

These findings also contain important clinical implications for the treatment of individuals
with chronic pain. Average rates of exercise and task persistence were relatively high for the
sample as a whole. However, the fact that nearly a quarter of the sample (22.3%) reported 0
months of exercise suggests that patient readiness to engage in self-management strategies
seems a promising target for psychosocial interventions. Existing psychotherapeutic
strategies can be used to target perceived importance of and self-efficacy for coping. For
example, education-based treatment strategies can be used to inform individuals about the
known potential for benefits of certain adaptive pain-coping approaches. In fact, a recent
meta-analysis indicated that some education-based treatments to increase exercise were
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effective among chronically ill individuals [49]. Cognitive techniques can also be used to
counteract pessimistic and self-defeating beliefs about the value of or ability to engage in a
given pain-coping strategy. Various treatments delivered in group format offer the potential
for improved self-efficacy by group members modeling positive change, providing social
reinforcement for adaptive changes (i.e., operant conditioning) and teaching practical
aspects of behavior change to each other.

One basic assumption of the model tested in this study, as with other models of pain self-
management, is that engaging in behaviors that promote adaptive coping and refraining from
other behaviors that thwart adaptive coping will ultimately result in optimal adaptation to
living with chronic pain. Clinicians and patients with chronic pain alike may expect or hope
that adaptive self-management behaviors will result in reduced pain intensity in addition to
other benefits such as improved mental, social, and physical health. Because the main aim of
this paper was to determine whether there was support for the Motivational Model of Pain
Self-Management in individuals with multiple sclerosis for exercise and task persistence
behaviors, markers of positive adaptation to chronic pain were not included in the model.
However, correlational results do suggest that model variables are related to some markers
of positive adjustment to chronic pain. Pain intensity was not significantly correlated with
any model variables. But, model variables, including self-management behaviors, were
related to less pain interference across multiple domains. This suggests that, for individuals
with multiple sclerosis, factors related to self-management behaviors such as exercise and
task persistence may play more of a role in reducing the impact of pain on a person’s ability
to be an active participant in their life than on their perceived pain intensity per se. This
hypothesis, however, needs to be further examined in future research.

Motivational interviewing strategies can also be used to help patients resolve ambivalence
about changing behavior and to address perceived barriers to behavior change [39]. For
example, one strategy used in motivational interviewing is to elicit and reinforce positive
statements about one’s ability to engage in behavior change. These characteristics of
motivational interviewing make it an especially promising strategy for improving readiness
to engage in managing one’s own pain. A handful of clinical trials have examined the effects
of motivational interviewing for medication adherence [50] and general healthy lifestyle
changes [51] among individuals with multiple sclerosis. However, no study has examined
the effects of motivational interviewing on pain self-management behaviors, and no
treatment based on the Motivational Model of Pain Self-Management has been established.
Findings from this study indicate that development and evaluation of treatments based on
this theory-based model are warranted.
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Fig. 1.
The motivational model of pain self-management
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Fig. 2.
Path analysis model demonstrating the associations between importance of exercise, self-
efficacy for exercise, readiness to change/maintain exercise, and exercise behavior, with
covariates age and mobility problems. Coefficients are standardized path coefficients.
*P<0.05, **P<0.01. Non-significant paths are depicted as dashed lines
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Fig. 3.
Path analysis model demonstrating the associations between importance of task persistence,
self-efficacy for task persistence, readiness to change/ maintain task persistence, and task
persistence behavior, with covariates age and mobility problems. Coefficients are
standardized path coefficients. *P< 0.05, **P<0.01. Non-significant paths are depicted as
dashed lines
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Table 1

Demographic and clinical data

Variable Mean SD Number Percent

Age 54.06 11.78 121

Average pain (last week) 4.00 2.43 121

 Mild (1–3) 48.8

 Moderate (4–6) 32.2

 Severe (7–10) 19.0

Average pain (last 3 months) 4.11 2.63 121

 Mild (1–3) 45.5

 Moderate (4–6) 33.8

 Severe (7–10) 20.7

Pain interference

 Days of interference 1.4 2.2 114

 Average interference 3.0 2.7 114

Gender

 Male 21 17.4

 Female 100 82.6

Marital status

 Married 70 57.9

 Separated 4 3.3

 Divorced 24 19.8

 Living with partner 5 4.1

 Never married 9 7.4

 Widowed 9 7.4

Education

 <12th grade 1 0.8

 High school or GED 11 9.1

 Voc/tech school 10 8.3

 Some college 28 23.1

 College graduate 47 38.8

 Graduate or Prof school 24 19.8

Employment status

 Full time 21 18.4

 Part time 10 8.8

 Retired 33 28.9

 Unemployed

  Due to pain 8 7.0

  Due to disability 53 46.5

MS course

 Relapsing–remitting 61 50.4

 Secondary progressive 30 24.8
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Variable Mean SD Number Percent

 Primary progressive 18 14.9

 Progressive-Relapsing 12 9.9

Participants were able to select multiple responses for employment status, resulting in a column total that is greater than the sample size

Ann Behav Med. Author manuscript; available in PMC 2012 June 11.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Kratz et al. Page 18

Ta
bl

e 
2

B
iv

ar
ia

te
 c

or
re

la
tio

ns
 o

f 
m

od
el

 v
ar

ia
bl

es
 w

ith
 d

em
og

ra
ph

ic
 a

nd
 c

lin
ic

al
 v

ar
ia

bl
es

V
ar

ia
bl

e

Im
po

rt
an

ce
Se

lf
-e

ff
ic

ac
y

R
ea

di
ne

ss
Se

lf
-m

an
ag

em
en

t 
be

ha
vi

or

E
x

T
as

k
E

x
T

as
k

E
x

T
as

k
E

x
T

as
k

A
ge

0.
06

0.
09

0.
25

**
−

0.
01

−
0.

08
0.

03
0.

22
*

0.
09

G
en

de
r

0.
20

*
0.

08
0.

07
−

0.
04

0.
13

0.
17

−
0.

01
−

0.
09

E
du

ca
tio

n
0.

02
0.

05
0.

18
*

−
0.

03
0.

17
−

0.
02

0.
10

−
0.

05

E
m

pl
oy

m
en

t
0.

02
−

0.
10

0.
00

−
0.

22
*

−
0.

03
−

0.
19

*
0.

10
−

0.
10

Pa
in

 in
te

ns
ity

−
0.

11
−

0.
12

−
0.

15
−

0.
07

−
0.

01
−

0.
10

−
0.

07
−

0.
04

M
ob

ili
ty

−
0.

09
−

0.
08

−
0.

17
−

0.
26

**
−

0.
25

**
−

0.
23

*
0.

02
−

0.
11

Pa
in

 in
te

rf
er

en
ce

—
ex

te
nt

 to
 w

hi
ch

 p
ai

n 
in

te
rf

er
es

 w
ith

 a
ct

iv
iti

es
 o

r 
ab

ili
ty

 to
 p

ar
tic

ip
at

e

 
D

ay
s 

in
 p

as
t w

ee
k

−
0.

17
−

0.
25

**
−

0.
30

**
−

0.
33

**
−

0.
03

−
0.

30
**

−
0.

16
−

0.
18

*

 
D

ai
ly

 a
ct

iv
iti

es
−

0.
14

−
0.

27
**

−
0.

30
**

−
0.

29
**

−
0.

06
−

0.
29

**
−

0.
15

−
0.

09

 
R

ec
re

at
io

na
l, 

so
ci

al
, f

am
ily

−
0.

19
*

−
0.

25
**

−
0.

35
**

−
0.

18
−

0.
06

−
0.

21
*

−
0.

21
*

−
0.

03

 
A

bi
lit

y 
to

 w
or

k
−

0.
19

*
−

0.
28

**
−

0.
37

**
−

0.
28

**
−

0.
06

−
0.

34
**

−
0.

21
*

−
0.

08

M
ob

ili
ty

 w
as

 m
ea

su
re

d 
w

ith
 th

e 
G

ro
ss

 M
ot

or
 F

un
ct

io
n 

C
la

ss
if

ic
at

io
n 

Sy
st

em
: E

x 
=

 E
xe

rc
is

e;
 T

as
k 

=
 T

as
k 

Pe
rs

is
te

nc
e;

 E
m

pl
oy

m
en

t =
 f

ul
l o

r 
pa

rt
 ti

m
e;

 y
es

 =
 (

1)
; n

o 
=

 (
0)

* P<
0.

05
;

**
P<

0.
01

Ann Behav Med. Author manuscript; available in PMC 2012 June 11.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Kratz et al. Page 19

Table 3

Bivariate correlations among model variables

Variable Importance Self-efficacy Readiness Self-management behavior

Exercise

 Importance 1.0 0.53* 0.55* 0.41*

 Self-efficacy 0.53* 1.0 0.57* 0.46*

 Readiness 0.55* 0.57* 1.0 0.50*

 Self-management behavior 0.41* 0.46* 0.50* 1.0

Task persistence

 Importance 1.0 0.41* 0.41* 0.40*

 Self-efficacy 0.41* 1.0 0.46* 0.31*

 Readiness 0.41* 0.47* 1.0 0.51*

 Self-management behavior 0.40* 0.31* 0.51* 1.0

*
p<0.01
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