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Abstract

Purpose—Identify facilitators and barriers to physical activity (PA), and explore the utility of
Social Cognitive Theory (SCT) and Transactional Model of Stress and Coping (TMSC) in
understanding PA behaviour among persons with multiple sclerosis (MS).

Methods—Thirteen participants from a clinical trial were interviewed and classified as
physically active, sometimes active, or inactive based on the Health-Promoting Lifestyle Profile-
I1. Interviews were analysed using analytical induction, which consisted of coding data into pre-
established categories and then exploring similarities and differences between groups. Pre-
established coding categories were constructs from SCT (i.e. environment, expectations, self-
efficacy, and self-regulation) and TMSC (i.e. stress appraisal and coping style).

Results—Inactive and active participants differed in their self-regulation skills, self-efficacy, and
coping styles. Common barriers to PA included symptoms and the physical and social
environment. Facilitators of PA included strong self-regulation skills, confidence to overcome
symptoms to engage in PA (i.e. barrier self-efficacy), and positive coping styles.

Conclusion—Results from this pilot study suggest that PA interventions will need to implement
multiple strategies that target self-efficacy, social environment, and coping styles. We found SCT
and TMSC useful in understanding PA behaviour among persons with MS; however, a limitation

to these theories is that they are not explicit in the relationship between health and cognitions.
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Future research will need to explore how to incorporate models of health and function into
existing behaviour change theories.

Introduction

Multiple sclerosis (MS) is an immune-mediated inflammatory disease of the central nervous
system [1]. The prevalence rate for MS is approximately 58 per 100,000 people in the
United States [2]. Common symptoms of MS include fatigue, cognitive impairment, and
problems with balance and mobility [3]. Symptoms are caused by T-cells attacking the
myelin sheath of nerves, which can ultimately destroy axonal neurons [4, 5]. Managing
symptoms, slowing progression, and preventing comorbidities are common medical
treatment goals [3]. These goals may be facilitated by promoting routine physical activity
(PA), which has been shown to reduce fatigue and improve quality of life [6-9]. There are
also some indications that PA may slow progression of MS [10]. Nevertheless, a meta-
analysis found that people with MS are below population averages for engaging in PA [11].

Understanding how to promote PA for persons with MS may be achieved by utilising
behaviour change theories [12]. These theories describe factors that regulate behaviour and
can be used to guide the development and implementation of interventions [13]. Two
theories that show promise in understanding health behaviour for persons with disabling
conditions are Social Cognitive Theory (SCT) [12, 14, 15] and Transactional Model of
Stress and Coping (TMSC) [16-19]. The central concept of SCT is reciprocal determinism,
which is the interaction of person, environment, and behaviour [14]. TMSC shows how
stress and coping strategies influence behaviour [16].

Self-regulation from SCT is argued to be the basis of purposeful action [20]. Self-regulation
has three main subfunctions: self-observation, judgmental process, and self-reaction. Self-
observation is the monitoring of one’s own behaviour and the effects that it produces (e.g.
the perceived influence of PA on symptoms), and how one sets goals and becomes
motivated to accomplish these goals. The judgmental process is the way that people evaluate
their behaviour through personal standards and social comparisons. Self-reaction is the way
that people use incentives to accomplish goals. Important influences on these subfunctions
include self-efficacy (i.e. one’s confidence to engage in PA) and outcome expectations (i.e.
expected benefits).

According to TMSC, stress and coping efforts influence health behaviours [16]. Stress leads
to primary and secondary appraisal. Primary appraisal is the evaluation of the significance of
the stressor; secondary appraisal is the evaluation of whether the stressor can be controlled.
Appraisals result in coping efforts (i.e. engagement in problem management and emotional
regulation). Coping efforts are influenced by dispositional coping styles, which are stable
characteristics [21]. Examples of positive coping styles are optimism, information seeking,
humour, and the use of problem-solving techniques. Examples of negative coping styles are
avoidance, denial, and pessimism.

Selecting and combining the components from different behaviour change theories that are
pertinent for persons with disabling conditions may increase our understanding of how to
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promote PA [22]. SCT and TMSC have related concepts (e.g. efficacy and control), but each
theory emphasises different factors that can influence PA. Reciprocal determinism from
SCT can guide our understanding of how the interaction between functional limitations (e.g.
mobility impairments) and environmental factors (e.g. access to a recreational facility)
influence PA [12]. TMSC can aid our understanding of how coping with MS influences PA
[21, 23].

Our understanding of the relevance and utility of theories for people with disabling
conditions can be informed by qualitative research [24, 25]. For example, Beverly et al.[26]
conducted a qualitative analysis to show how efficacy from SCT influenced PA behaviour in
persons with diabetes. Qualitative studies in persons with MS have explored how fatigue,
mobility impairments, and other MS-related symptoms influence social roles [27-30]. Two
qualitative studies have indirectly explored PA behaviour among persons with MS. Wihite et
al. [31] described the problem-solving strategies used by those with MS to engage in
wellness activities. Dodd et al. [32] explored how persons with MS tolerated a progressive
resistance exercise programme. However, no qualitative study to date has utilised SCT or
TMSC to understand PA behaviour among those with MS.

Thus the objective of our study was to identify facilitators of and barriers to PA behaviour in
persons with MS. Specifically, we aimed to understand how the person-environment
interaction and coping with MS influence PA behaviour from the perspective of people with
MS. The secondary aim of the study was to explore the relevance and utility of SCT and
TMSC in understanding PA behaviour among persons with MS. We defined PA as bodily
movement for the purpose of improving fitness, health, and/or well-being [33].

Methods

Overview

Thirteen participants were purposefully selected for interviews after the intervention phase
of a clinical trial to explore their experience of engaging in PA [9]. The aim of the clinical
trial was to compare the efficacy of two interventions designed to promote health and PA.
After completion of the interviews, data from the clinical trial were used to categorise the 13
participants as active, sometimes active, and inactive. We then conducted a qualitative
analysis to explore the similarities and differences between these groups. The trial is briefly
described below and is described in detail elsewhere [9]. The University of Minnesota IRB
approved this study.

Clinical trial

Fifty participants with MS were recruited through the MS Society and neurologists’ offices.
Inclusion criteria were a physician-confirmed diagnosis of MS and the ability to walk with
or without an assisting device. Exclusion criteria were pregnancy, cardiovascular disease,
more than two falls in the past month, and/or inability to understand the study. Participants
were randomly assigned into an individualized rehabilitation regimen or a group wellness
programme. Participants were prescribed a 16-week home exercise programme, which
consisted of stretching, indoor bicycling, and strength training; however, they were allowed
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to engage in other types of PA and exercise that were deemed equivalent to the home
exercise programme (e.g. biking outside or going to a gym). Participants were given a
structured activity log to keep track of their programme and to note strategies they used to
engage in PA. Outcome measures were administered twice pre-intervention and twice post-
intervention. Figure 1 shows an overview of the study design and when data were collected.
Measures used to describe participants in this study were: SF-36 [34], PA frequency
subscale of the Health-Promoting Lifestyle Profile (HPLP-I1) [35], Modified Fatigue Impact
Scale [36], MS-Functional Composite [37], physical assessments [38], and activity logs.

Participant selection

Thirteen participants were purposely selected to participate in an interview that took place
between the post-test and follow-up assessments of the clinical trial. Selection of these
participants was based on a demonstrated willingness to tell their story and achieving
heterogeneity in age, education, and disability. The first author believed that there was
sufficient heterogeneity in PA levels in this group of participants (i.e. engaging in PA daily
to engaging in PA rarely) based upon conversations with the 13 participants and the
interventionists.

The first author conducted semi-structured interviews, which lasted approximately 1.5
hours. Participants were asked to describe how they initially coped with their diagnosis of
MS, how they were coping at present, their experience with the exercise programme, and
their beliefs in general about exercise and PA (i.e. theoretical constructs). Interviews were
audiotaped and transcribed verbatim. A question in the activity log asked participants once a
week to note any strategies they used to engage in PA. The interviews and notes from the
activity log were analysed using a modified analytical induction approach that is described
below [39, 40].

Participant classification by physical activity level

After the interviews were completed and before the qualitative analysis was conducted, the
interview participants were classified by activity level: active, sometimes active, or inactive.
Since three of the participants who were interviewed did not complete their activity log, we
were unable to use the log to classify participants. Instead, we used a modified version of the
PA frequency subscale of HPLP-I1 that was administered at follow-up.

We modified the HPLP-II by changing the response options from 1-4 to 1-7 and omitting
three questions. The scale was labeled as 1 (never), 4 (sometimes), and 7 (routinely). Two
questions on reaching a target heart rate zone and checking pulse rate were omitted because
the topic was not emphasised when prescribing the exercise programme (i.e. prescription
was based on Rate of Perceived Exertion). One question on incorporating PA into daily
activities was omitted because it contradicted energy conservation topics taught in the
wellness course and participants could have included non-purposeful PA not associated with
the prescribed programmes when answering this question. Therefore the following five
remaining questions were averaged together: (1) followed a planned exercise programme,
(2) exercised vigorously for 20 minutes or more, (3) took part in light to moderate PA, (4)
engaged in leisure-time PA, and (5) stretched.

Disabil Rehabil. Author manuscript; available in PMC 2016 January 06.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Plow et al.

Page 5

The internal consistency of the modified HPLP-I1 using data from a sample of 42
participants was adequate (Cronbach’s alpha=0.77) [41], indicating that the revised scale
was internally consistent and robust in spite of the changes. We also examined concurrent
validity by determining the correlation of the modified HPLP-1I with the activity log (%
sessions completed). The correlation was 0.52, which included 33 participants who had
complete data on the activity log.

Classification of participants PA levels was based on rounding average scores to the nearest
whole digit and corresponding scores to the labels on the scale. Thus subjects were classified
into the “physically active’ group if their score was 5.5 or higher, into the ‘sometimes active’
group if their score was 3.5 to 5.4, and into the ‘inactive’ group if their score was 1 to 3.4.
Based on average scores, participants #1 thru #3 were active, #4 thru #10 were sometimes
active, and #11 thru #13 were inactive.

Participant characteristics

The SF-36, Modified Fatigue Impact Scale, and MS-Functional Composite obtained from
the clinical trial were used to describe the health status of participants. Participant follow-up
scores on the SF-36 were compared to general population norms [42], while pretest scores
on the MS-Functional Composite were compared to MS-specific population norms [37].
Body mass index was calculated from follow-up physical assessment data.

Data analysis

The interviews were analysed using modified analytical induction [39, 40]. The aim of this
approach is to develop a descriptive hypothesis or model that identifies patterns of
behaviour, perceptions, or interactions [39, 40]. As recommended by Patton, we first
conducted a deductive analysis by coding data into pre-established categories specified by
SCT and TMSC [39]. We then conducted an inductive comparative analysis to identify
similarities and differences between active, sometimes active, and inactive participants. A
descriptive model was then generated from our findings.

Deductive analysis—Theoretical constructs, shown in Figure 2 and described below,
guided the deductive analysis. The selection of constructs was based on capturing the central
components of SCT and TMSC. The theoretical constructs selected for the pre-established
coding categories from SCT were social and physical environment, self-regulation
subfunctions, self-efficacy, and outcome expectation. Coding categories from TMSC were
primary appraisal, secondary appraisal, and dispositional coping style.

The first author used the pre-determined coding categories to analyse the interviews and
statements written in the activity log by selecting quotations from each participant that
illustrated the category. An overall description was then generated to summarize the
participant’s quotes in the category. To help ensure analytic rigour, an audit trail was
generated by citing each coding exemplar to a transcript page number. Thus the two co-
authors, from the diverse disciplines of sociology and rehabilitation science, could review
the coding scheme and verify the accuracy of the analysis.
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Inductive analysis—The inductive analysis consisted of finding similarities and
differences between active, sometimes active, and inactive participants by using descriptions
and quotes from the deductive analysis. The first author reviewed descriptions and quotes
from the deductive analysis repeatedly until patterns emerged within groups. Once such
patterns were detected, comparisons were made between PA classification groups (i.e.
inactive, sometimes active and active participants). We also explored whether there were
differences in constructs between intervention groups (i.e. group wellness and individual
rehabilitation). In accordance with Patton’s recommendation [39], the simplicity of a part
(i.e. theoretical construct) was compared to the complexity of the whole (i.e. relationship
between constructs). To ensure the rigour of the inductive analysis, the three authors
discussed and reached agreement on within-group and between-group comparisons.

Participant characteristics

We found no consistent patterns among or between classification groups in terms of
demographic characteristics, type of MS, and years-since diagnosis (shown in Table 1).
Study participants were predominantly white middle-class females, with an average age of
48 years and an education equivalent to two-years of college. Six participants worked full or
part-time and five participants were unable to work due to disability. Most participants had
relapsing-remitting MS, which is characterised by acute attacks with full or partial recovery
and little to no progress between exacerbations. Two participants had secondary progressive
MS, which is characterized by decreased function after an exacerbation and a slow decline
between exacerbations. Participant #5, #11, and #13 reported an exacerbation during the
study.

We found no consistent patterns between PA classification groups in terms of indicators of
health status, as shown in Table 2. Active participants had a higher mean score on the MSFC
and a lower BMI than inactive participants. However, inactive participants had a higher
SF-36 mental composite score and a lower fatigue impact score. The SF-36 indicated that as
a group (n=13) they were comparable to the general population in mental health, but showed
one standard deviation below the general population in physical health [40]. Body mass
index showed that five participants were obese. Two active, two sometimes active, and one
inactive participant regularly used a mobility device (e.g. cane, scooter, or walker). All but
four reported having other conditions of which depression was the most common.

Social Cognitive Theory (SCT)

Physical environment (SCT)—The study took place over the summer. Thus hot
weather, which exacerbates fatigue [43], was frequently cited as a PA barrier. Participants in
all three groups reported difficulty exercising, even indoors, when it was hot outside.
Participant #1 said, ‘It was very hard to persevere with the extreme heat. | lacked energy and
therefore motivation’. Participant #7 reported that exercising, even in an air-conditioned
room, such as a gym, was difficult when the weather was hot.
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Active participants and sometimes active participants reported going to recreational facilities
to engage in PA. However, participants cited several barriers to exercising at recreational
facilities. Some reported that the swimming pool was too warm or that the facility was not
easily accessible, and that getting there increased their fatigue. For example, participant #4
reported, ‘I have tried to workout at a gym, but by the time you park your car, change your
clothes, and fight your way to the equipment, | am too tired to exercise’.

Social environment (SCT)—While most participants had a story of how the social
environment interfered with PA, sometimes active and inactive participants more often cited
family and friends as barriers to PA. Participant #6 described how other social activities
interfered with exercise: ‘[My friends] want to do social stuff sometimes. “Oh let’s get a
coffee”. You know, and I’m really likely to just give up and drink coffee’. Inactive
participants described how the social environment was a tipping point that either facilitated
or hindered PA. Participant #11 described how a family crisis led to her non-adherence after
a period of exercising: ‘I finally got myself up to that [exercising five days a week] before
my brother called. I get this phone call [saying my brother had cancer] and everything had
changed’.

In participant’s #13 case, the social environment was a tipping point that helped facilitate
PA. Participant #13 was motivated by one particular in-home nursing aid who provided
support, such as moving a portable mini-cycle by her chair and helping her perform
stretches. Several nursing aids came to the house, but not all provided this type of tangible
social support.

Self-regulation (SCT)

Self-monitoring: The self-monitoring of PA behaviour and symptoms as well as the
observed affects of PA on symptoms were important differences between groups. Active
participants consistently wrote in their activity log and often noted problem-solving
techniques that helped them engage in PA Participant #1 wrote: ‘I have kept a wet towel on
my neck to stay cool. On days when | was tired, | reduced the number of reps. | sometimes
space exercise over the day’. Active participants also focused on the positive aspects of
engaging in PA and the consequences of not engaging in PA. For example, participant #2
wrote that although his fatigue levels increased after PA, he liked the feeling associated with
engaging in PA. Participant #3 observed that if she did not stretch everyday she would
become stiff and would have difficulty walking. Because of these self-monitoring
cognitions, active participants had a high level of commitment to accomplishing PA goals.
Participant #2 provided an example of a determination statement: ‘I have to drive through it
[symptoms], because if | don’t do it, it won’t get done. And it has to get done. And | would
do everything | have to do to get it done. If it doesn’t kill me...it will get done’.

Sometimes active and inactive participants described how symptoms, such as fatigue, were
worsened after engaging in PA and perceived that symptoms were often too severe to
engage in PA. For example, participant #13 thought that using the mini-cycle may have
caused her exacerbation. Participant #5 had a goal of exercising three times a week because
she felt it would help reduce fatigue. However, she felt that some days her fatigue was so
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severe that she could not exercise. On the other hand, participant #6 recognised that she used
her anxiety about possibly exacerbating her fatigue in hot weather, as an excuse not to
exercise: ‘Yeah, it’s totally motivation. | mean, | come up with a lot of reasons not to
exercise like, “Oh the weather’s bad. It’s too hot or you know, I’m too busy”, but I just kind
of come up with those excuses’.

Judgmental Process: Active participants typically described moderate to vigorous activity
as PA. They believed that they were more physically active then their peers, and that they
needed to engage in PA 3 to 7 days a week to stay healthy. For example, participant #2 said,
‘Once you break a sweat, then you’re being physically active...I think you need to exercise
everyday to stay healthy’. Participant #1 referring to how physically active she thought she
was compared with other people, said: ‘I think I’m on the level of my peers...I think I'm
more active than my husband and co-workers, cause they are kind of couch potatoes’.

In contrast to active participants, sometimes active and inactive participants often described
mild to moderate activities as PA. For example, participant #13 described self-care
activities, such as showering and dressing, as PA. Sometime active participants gave a wide
range of responses on how physically active they viewed themselves compared with their
peers, whereas all three inactive participants thought they were as active or even more active
compared with their peers. For example, even though participant #11 recognised that her PA
levels had declined, she thought she was still more active than her co-workers and family.
Similar to active participants, sometimes active and inactive participants felt that they
needed to engage in PA 3 to 7 times per week to stay healthy.

Self-reaction: No clear differences emerged between groups on the use of incentives to
engage in PA. The most common incentive that participants stated was a sense of
accomplishment because of recognition by interventionists in the study. For several
participants, the only response in their activity logs for the question about PA strategies was
the word ‘study’. The other most common incentive stated by participants was the desire to
meet their personal health goals, such as losing weight, maintaining flexibility, and
preventing cardiovascular disease. None of the participants mentioned short-term incentives
for engaging in PA.

Influences on self-regulation (SCT)

Self-efficacy: Many participants referred to how they managed their symptoms in order to
engage in PA. Active participants often indicated that they were confident in managing their
symptoms so that they could exercise, whereas inactive participants often indicated low self-
efficacy. For example, participant #1 said: ‘I know that my fatigue will always be a problem,
but I know that I can fight through it to accomplish my goals’. Participant #13, talking about
her cognitive impairment, said: ‘the ability is limited, the ability to remember or not
remember [to exercise] is problematic’.

Outcome Expectations: Most participants thought exercise was beneficial, but many had
mixed feelings on how well exercise helped them to manage symptoms and/or prevent MS
from progressing. Participant #2 said: ‘As far as the disease itself is concerned, I’'m
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completely indifferent [to the effects of exercise], but exercise always benefits me, its
exercise.” Participant #13 felt that exercise was beneficial in improving mental health, but
not beneficial in improving physical health. Participant #6, who was newly diagnosed, was
waiting to see if the disease progressed before concluding that exercise was beneficial: ‘I
just don’t know yet. The jury’s kind of out’.

Reciprocal determinism (SCT)—Sometimes active and inactive participants described
how fatigue (i.e. person), hot weather (i.e. physical environment), and social obligations (i.e.
social environment) interrelated to form a barrier to PA. The comments of Participant #4, a
single mother taking care of three children, illustrate the interaction between fatigue, hot
weather, and family obligations:

This is one of the worst summers | have ever had. | think it’s because I’m in the
position of having to do it all myself. If my husband was there, | would probably
complain enough to have him change the air-conditioning. But because the stress
level was high, the responsibility was more. Not just because of the heat but
because of everything, the stress, just the whole, all of it built into one summer. |
was like ehhh; you know the summer from Hades made it difficult to exercise.

Transactional Model of Stress and Coping (TMSC)

Primary appraisal (TMSC)—No patterns emerged between groups on how participants
initially evaluated their diagnosis. Most were devastated. For example, participant #11
feared, ‘losing everything that I’d worked so hard for. | put myself through college and
advanced education and now | get hit with MS. It just freaked me out....And I thought my
brain was going to turn to mush and | was going to be a vegetable; that was scary’.
However, some were relieved to discover why their symptoms were occurring. For example,
participant #8 said: ‘I was thinking it’s just in my head. So when | found out that it was
something -- that it was a real disease, | was happy’.

Secondary appraisal (TMSC)—A pattern did emerge in the perception of control over
the disease by active and inactive participants. Active participants perceived that they had
control over the disease. For instance, Participant #1 believed that she could fight the disease
by ‘staying positive and engaging in healthy behaviours’. In contrast, sometimes active and
inactive participants expressed both feelings of control over symptoms as well as feelings of
helplessness. Participant #11 and #12, for example, had very strong feelings about
controlling the disease process through exercise, healthy eating and taking medications,
whereas participant #13 and #10 felt that they had little control over symptoms and disease
progression.

Dispositional coping styles (TMSC)—Unlike inactive participants, active participants
were optimistic, information seekers, and often used humour to help them cope with the
disease. For example, participant #1 said: ‘I think its [MS] empowered me to be a better
person spiritually, physically, and mentally’. Participant #2 was frustrated with many of the
limitations caused by MS, but often used humour to help him cope. He joked about ‘walking
like a drunken sailor’ and would often decorate his cane with amusing ornaments. All three
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active participants were self-motivated to manage symptoms of the disease by seeking
information from books and health professionals (i.e. information seekers).

Inactive participants more frequently reported a range of negative coping styles. For
example, participant #12 was aware of her denial: ‘I’m not so accepting of it | guess.
Basically in my mind | just put it on the back burner. I don’t think about it. I’d just rather
almost forget about it’. Participant #13 expressed feelings of helplessness, which a therapist
had helped her to recognise: ‘I had anxiety, paranoia and all that stuff too and as far as | was
concerned | wasn’t being properly sympathised with. | did feel that | had this devastating
illness and you got to feel sorry for me’.

Interaction between stress, coping, and health behaviour (TMSC)—AlI three
inactive participants reported considerable stress in their life. For example, participant #11
felt guilty about not exercising, but also felt that coping with her brother having cancer,
changing jobs, and recovering from an exacerbation made exercise too difficult. Participant
#12 frequently had to take care of her grandchild, which she believed increased her stress
and fatigue. In addition to these stressful events, participant #11, #12, and #13 displayed
negative dispositional coping styles, such as being in denial about MS, avoiding MS-related
functions, and expressing helplessness over the disease. On the other hand, active
participants displayed positive and engaging coping styles, which enabled them to
participate in social roles that they found meaningful. For example, participant #2 stated: I
have coped with not being able to work by taking care of the kids in the neighborhood. After
school, my house becomes the local hangout spot’. While he had very little experience in
caring for children, he sought out information from books.

Difference between intervention groups

Summary

We found no consistent differences in constructs or PA behaviour between participants who
had received individual rehabilitation regimens and group wellness programmes. However,
active participants typically had favorable attitudes towards the interventions, whereas
inactive participants had mixed attitudes towards the interventions. For example, participant
#13 did not like going to the wellness group sessions because of her fatigue, whereas
participant #11 liked going to the group sessions because she was able to share stories with
other participants.

A persistent theme throughout the data was the relation between the desire to engage in PA
and barriers that would overwhelm desire. We found that participants had a threshold or
tipping point where barriers would often exceed desire and commitment to engage in PA.
Sometimes active and inactive participants described similar barriers to PA. However, the
magnitude of the barriers, and the strength of commitment to overcome these, differed
among participants. Table 3 summarises similarities and differences between the three PA
classification groups.
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Discussion

This pilot study contributes to the growing literature on understanding how to promote PA
behavior among those with MS [44-46]. We found several differences between physically
active and inactive participants, whereas sometimes active participants often shared
characteristics with the other two groups. Barriers to PA included symptoms, accessibility of
recreational facilities, and social obligations. Facilitators of PA included self-regulation,
barrier self-efficacy, and positive coping styles. These findings have important implications
for developing PA interventions for those with mild to moderate MS. This pilot research
also demonstrates the utility of combining different components of SCT and TMSC, in order
to understand PA behaviour among persons with MS.

Barriers to PA

Physical environment—Hot weather increased fatigue, which made engaging in PA
difficult for members of all three groups. Participants found that exercising indoors helped,
but they also cited many barriers to exercising at recreational facilities. Accessibility
difficulties at gyms, such as having to park too far away or having to move through a
cluttered gym, fatigued participants before they had an opportunity to exercise. These
findings are consistent with those of Rimmer et al. [47], who examined the accessibility of
35 recreational facilities and reported low to moderate levels of accessibility for persons
with disability.

Social environment—Caring for family members, fulfilling social role obligations, and
persuasive arguments by family members and friends to convince participants not to
exercise, were common barriers to PA. Numerous studies have found that perceived levels
of social support are associated with PA behaviour [48]. In the clinical trial from which the
interviewed participants were selected, we found low scores on the Social Support for
Exercise Scale. The average score, post-intervention, for social support of friends and family
was 2.2 on a 7-point scale. The regression model that was conducted from the clinical trial
indicated that social support was a significant independent correlate of PA (standard $=0.31)
[44].

Health & Symptoms—Participants in all three groups experienced mild to moderate
symptoms, with fatigue being the most common symptom and depression being the most
common secondary condition. We found fatigue to be a common barrier to PA, while the
influence of depression on PA was less apparent because only sometimes active participants
reported depression; future research will need to explore this issue. Although fatigue was a
common barrier, we still found examples of persons overcoming fatigue to engage in PA.
Self-efficacy may be an important factor in determining whether people overcome their
fatigue. Motl et al. [45, 46] has demonstrated that symptoms and self-efficacy influence PA
behaviour among persons with MS.

Facilitators of PA

Self-regulation & self-efficacy—Active participants were much more committed to
engaging in PA even when symptoms were present. Active participants describe self-
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regulation subfunctions that were conducive to engaging in PA and were also confident that
they could take steps to overcome symptoms that were barriers to PA (i.e. barrier self-
efficacy). Sometimes active and inactive participants had little self-motivation to engage in
PA, or indicated a strong desire to engage in PA, but felt that their symptoms were too
severe. These finding are consistent with Albert Bandura’s argument that [16]: “The more
capable people judge themselves to be, the higher the goals they set for themselves and the
more firmly committed they remain to them’.

Coping strategies—Active participants were optimistic, information seekers, and used
problem-solving techniques to engage in PA. These coping strategies may have helped to
prevent social environmental stress from becoming a barrier to PA. Inactive participants, on
the other hand, used avoidance strategies, which may have increased social environmental
stress and resulted in a barrier to PA. Others have reported that positive coping styles, such
as optimism, are associated with better health outcomes [49]. Possible mechanisms for better
health outcomes may be an increased ability to cope with stress and increased adherence to
healthy/self-care behaviours [49, 50].

Utility of SCT & TMSC

In general, we found the SCT and TMSC useful in understanding PA behaviour among
persons with MS. Combing constructs from these two theories allowed us to explore how
strategies of coping with MS and the person-environment interaction influence PA
behaviour. A limitation to these theories is that they are not explicit in the relationship
between health, function, and cognitions. This relationship may be particularly important
among persons with MS because of the progressive nature of the disease. An increase in
symptoms and a decrease in function may influence both actual physical abilities to engage
in PA as well as PA cognitions. Furthermore, PA cognitions may also negatively influence
health and function. For example, participant #2 stated that he would engage in PA even if it
killed him. Although this indicates high self-regulation to engage in PA, this could also
indicate poor self-monitoring of symptoms, which is probably not conducive to managing
one of his most problematic symptoms, fatigue.

Thus future research will need to explore the relation between symptoms, cognitions, and
PA behaviour. For example, which constructs of control and efficacy are most important in
influencing PA? Do cognitions, such as barrier self-efficacy, mediate PA behaviour and
symptoms severity and are there any factors that moderate this relationship? Systematically
examining how to integrate models of health and function (e.g. International Classification
of Health and Functioning) with existing theories of behavior change may be a crucial next
step in understanding how to promote PA for persons with MS.

Descriptive model

The relation between barriers overcoming facilitators, and conceptualisation of a threshold
or tipping point (described in the summary section of the results), is consistent with
Decision-Making Theory (DMT), which states that people are more likely to engage in
health behaviour when pros/mativators outweigh cons/barriers [51, 52]. DMT may be
particularly useful in accounting for the daily variability in symptoms that persons with MS
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experience. For example, a person may consistently engage in PA, but then experience an
exacerbation (i.e. tipping point) and now has several new barriers to contend with in order to
engage in PA. DMT may provide a general framework for integrating concepts from SCT
and TMSC. DMT provides insight into how a person decides to engage in PA (i.e. the ratio
of barriers to facilitators), while SCT and TMSC provide insights into specific barriers (e.g.
unsupportive social environment) and facilitators (e.g. self-regulation) that may influence
PA behaviour. Figure 3 depicts a model integrating concepts from the SCT, TMSC, and
DMT. The figure also highlights how symptoms and function may influence both facilitators
and barriers to engage in PA.

Implications for physical activity interventions

Findings from this study indicate the need to implement multiple intervention strategies that
address both the environment and cognitions, in order to promote PA among those with mild
to moderate MS. Unlike interventions designed for the general population, PA interventions
for persons with MS will need to address issues of symptom management and improving
efficacy to manage symptoms. Bandura [53] suggests that self-efficacy can be improved
through verbal persuasion (e.g. talking about the benefits of physical activity), vicarious
experience (e.g. encouraging PA with peers who have MS), performance accomplishment
(e.g. identifying reinforcement behaviors), and emotional arousal (e.g. differentiating fatigue
felt after exercise from fatigue resulting from the disease).

Verbal persuasion: We found that most participants expected positive benefits from
engaging in PA, but had mixed feelings on whether PA slowed progression and/or helped in
managing the symptoms of MS. Participants may have been reflecting on perceived
outcomes from their prior experience with PA [54]. Unfortunately, MS may still progress,
regardless of how much a person engages in PA, possibly leading to the conclusion that PA
is not beneficial in managing symptoms even though PA may actually be slowing
progression [10]. Thus an important aspect of a PA intervention for those with MS will be
emphasising that although the disease may progress, PA can help prevent and reduce
limitations (i.e. emphasising MS-specific benefit of PA).

Vicarious experience: Encouraging those with MS to engage in PA with friends and
encouraging interaction with those who are physically active and have MS may help address
social environment barriers and judgmental processes that are not conducive to PA. We
found that inactive participants viewed themselves as active and that they had much lower
standards on what constitutes PA. Encouraging vicarious experiences, conveying the
importance of social support for exercise, and empowering people to seek out supportive
social networks may help address social environmental barriers, and help alter judgmental
processes [55].

Performance accomplishment: Participants could identify the incentives that encouraged
them to engage in PA, but most were extrinsic and long-term. Incentives created by not
wanting to disappoint interventionists in the study will cease to be incentives once the study
is complete. Furthermore, because of the delayed gratification of PA, and the immediate
discomforts possibly associated with it, participants may need to develop short-term
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incentives (e.g. buying something they desire when their PA goals for the week are met).
Thus interventions will need to foster intrinsic motivation (e.g. prescribing a PA program to
meet personal health goals) as well as encourage participants to reward themselves when
they meet their short-term PA goals [56].

Emotional arousal: Another unique aspect of a PA intervention for those with MS is
differentiating the ability to engage in PA from poor self-regulation skills. This will require
participants to reflect on their emotional state and why they have low motivation to engage
in PA [57]. Is low motivation due to feelings associated with actual physical ability to
engage in PA as well as anxiety about making symptoms worse or is low motivation
resulting from not making PA a priority? Participants will need to understand when they can
push through their symptoms in order to engage in PA, and when they should not because
symptoms are too severe. Having persons with MS use an activity log to rate severity of
symptoms and mood as well as list pros/cons for engaging PA may help persons
differentiate feelings of low motivation from actual physical ability.

Descriptive model (Figure 3): Determining a person’s threshold point may help tailor a
multi-strategic intervention to individual needs. Some participants may have a low threshold
because of poor self-regulation skills. In this case, the intervention would focus on
improving self-regulation by implementing strategies that increase self-efficacy and change
self-regulation subfunctions. On the other hand, some participants may have a high
threshold due to high self-regulation skills, but barriers such as fatigue or stress are at too
great an intensity to allow adherence. Thus the intervention would focus on removing these
barriers by teaching self-management strategies. Future research will need to explore how to
incorporate self-management strategies into a PA intervention. For example, energy
conservation techniques, such as using the elevator rather than the stairs and taking frequent
rest breaks, may be contradictory to promoting PA. How energy conservation techniques are
framed in relation to PA needs to be explored.

This study was limited by a small sample size in the active and inactive groups. The
inclusion of additional participants might have accentuated contrasts between intervention
groups (i.e. wellness and individual rehabilitation) and between PA classifications (i.e.
inactive, sometimes active and active). Initially, we relied upon conversations with
interventionist/participants to confirm heterogeneity of PA levels among participants
selected for interviews. Subsequently, we used follow-up PA subscale scores (HPLP-I11) to
classify participants by PA groups. This methodology resulted in unequal group sizes.
Furthermore, analysing data as the interviews were being conducted would have allowed for
the purposeful selection of participants and the addition of new interview questions to
explore specific contrasts as they appeared in the analysis. These two limitations may have
diminished the contrasts between intervention groups and between PA classifications.
Another limitation was our method of classification of participants by using self-report
levels of PA. The use of a pedometer or an accelerometer may have resulted in a more
accurate classification of participants. Despite these limitations, we found similarities within
the active and inactive groups, and found differences between these two groups.
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Conclusions

The results of this pilot study indicate that PA interventions for those with mild to moderate
MS will need to implement multiple strategies to create a supportive social environment,
increase barrier self-efficacy to self-manage symptoms, foster positive coping styles, and
change cognitions associated with poor self-regulation functions. We found that sometimes
active and inactive participants had a threshold or a tipping point at which the magnitude of
barriers seemed too large to engage in PA. Determining this point in each case could help
tailor a multi-strategic intervention. This study also demonstrates the utility of combining
different components of SCT and TMSC to help understand PA behaviour in those with MS.
Future research will need to explore how to incorporate models of health and function into
existing behaviour change theories, in order to further our understanding of how to promote
PA among persons with disabling conditions.
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Week 1: pretest 1 control period
Assessing function: MS-Functional Composite

Outcome measures: SF-36, physical activity frequency
(Health Promoting Lifestyle-Il), Modified Fatigue Impact Scale

A 4

Week 5-6: pretest 2 control period

Outcome measures: except (HPLP-II)
Physical assessments

A

Week 6-14: Intervention
Received group wellness intervention (n=20)
*7-group education/behaviour change sessions
*Prescribed 16-week exercise program
*2 telephone calls after group session

Received physical rehabilitation intervention (n=22)
*4 physical therapy sessions plus 3 follow-up calls
*Prescribed 16-week tailored exercise program
*2 telephone calls after group session

A 4

Page 19

Clinical
Trial

Week 15: Posttest
Outcome measures: (except HPLP-II)

Interviews (n=13)

Purposeful sampling: heterogeneity in age, disability, education

A 4

Week >21: Follow-up
Outcome measures, physical assessments

1t Step: Classification of physical activity level: HPLP-II

Cut-off scores: Inactive’=1 to 3.4; ‘sometimes active’=3.5 to 5.4,
‘physically active’= > 5.5

2" Step: Qualitative analysis: modified analytical induction

Figure 1.
Timeline of study
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Figure 2.

Selected Theories and Constructs Implemented for Qualitative Analysis
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Facilitates
Behaviour

Threshold Point: above this line
likely to engage in behaviour

Barriers to Behaviour

Environment
A

Person

Environment

e.g. Tangible support e.g. High barrier Self-efficacy (SCT)
Info support Positive Coping Style (TMSC) = A
Appraisal support High self-regulation (SCT) c& Low}bamer S clf-efficacy (SCT) e.g. Hot weather
Negative Coping Style (TMSC) Social role obligations
Perceived symptoms as severe Gym Facility access

Function & Symptoms I

[
Figure 3.

Integrating Concepts from Decision-Making Theory (DMT), Social Cognitive Theory
(SCT), & Transactional Model of Stress and Coping (TMSC). Boxes summarize factors that
were found to influence physical activity behaviour.
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Table 3

Similarities and Differences in Key Constructs Between Groups

Coding Categories Active Sometimes Active Inactive
Self-efficacy High Variable Low

Outcome expectations Variable Variable Variable
Self-regulation High Variable Low

Physical environment
Social environment
Primary appraisal

Secondary appraisal

Coping style

Moderate barriers
Low barriers
Variable
Positive

Information seeking Problem-solving Optimism

Moderate barriers
Moderate barriers
Variable
Variable
Variable

Moderate barriers
High barriers
Variable
Variable

Denial Avoidance
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