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Background: Evidence regarding inflammatory pathways, elevated cardiovascular risk, and negative 
effects of secondary conditions on disability progression provide a strong rationale for promoting multiple 
health behaviors in adults with multiple sclerosis (MS). However, many unanswered questions remain 
about the best ways to design multiple behavior change interventions for adults with MS. We sought to 
identify facilitators and barriers to engaging in multiple health behaviors (physical activity, nutrition, and 
sleep) and to gain further insights into how to develop multiple health behavior change interventions based 
on preferences of adults with MS.
Methods: Focus groups and one-on-one interviews were conducted with 17 participants with MS.
Results: Five qualitative themes were identified as either facilitating or hindering engagement in multiple 
health behaviors: 1) roles, priorities, and preferences; 2) sense of duty; 3) the fatigue and mobility prob-
lem; 4) taking control; and 5) resiliency. Participants identified advantages and disadvantages of delivery 
formats (eg, face-to-face group vs. telephone), frequency of contacts, and intervention strategies based on 
their individual circumstances and obligations. Participants felt that discussing the benefits of engaging 
in multiple health behaviors, developing action plans, accommodating preferences, and addressing health 
problems would be helpful strategies to include in a multiple behavior change intervention.
Conclusions: These findings indicate that there may be common facilitators and barriers that can be tar-
geted to promote multiple behavior changes. Future research should explore the best ways to tailor multiple 
behavior change interventions to preferences, symptoms, psychological traits, and social cognitions. Int J 
MS Care. 2016;18:248–256.

There is now an extensive body of research indi-
cating the need to develop and test multiple 
health behavior change interventions in people 

with multiple sclerosis (MS). Research on inflammatory 
pathways,1 elevated cardiovascular risks,2 and negative 
effects of secondary conditions on disability progres-
sion3 all provide a strong rationale for designing and 
testing multiple behavior change interventions in adults 
with MS. Engaging in multiple health behaviors may 
have cumulative effects on reducing inflammation and 
secondary conditions.1,4 Furthermore, expert consensus 
statements on managing common MS symptoms often 

make recommendations consistent with engaging in 
multiple health behaviors.5,6 However, few studies of 
people with MS have addressed pertinent questions on 
how best to promote multiple health behavior changes.

Although behavior change interventions have been 
examined in people with MS, the efficacy and theoretical 
underpinnings of these interventions to support multiple 
behavior changes are unclear. Behavior change interven-
tion research in MS has typically focused on self-man-
aging symptoms, promoting wellness, and encouraging 
physical activity.7-9 Each of these types of interventions 
makes implicit assumptions about promoting engage-
ment in multiple health behaviors. Self-management 
interventions typically focus on teaching skills, such as 
problem-solving and decision making, that are relevant 
to promoting engagement in single or multiple behav-
iors to manage single or multiple symptoms.10 Wellness 
interventions typically emphasize holistic approaches 
and encourage engagement in multiple health behaviors 
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Data Collection Methods

Focus Groups
The focus groups helped provide an overall frame-

work for exploring themes in more detail during the 
one-on-one telephone interviews. Three focus groups of 
five to six participants each were conducted. The sessions 
lasted approximately 2 hours and were conducted by the 
first author (MAP) while a research assistant took notes. 
The focus groups consisted of two types of open-ended 
questions to elicit narratives: 1) questions specific to 
engaging in physical activity, nutrition, and sleep and 2) 
questions about the interrelatedness of health behaviors.

Questions specific to each behavior addressed the 
perceptions about engaging in the behavior, whether it 
was a priority for participants, and the benefits and dis-
advantages of engaging in that behavior. To help iden-
tify facilitators and barriers, we first asked participants to 
describe their experiences with engaging in the behavior 
and then probed specifically about how their MS and 
surrounding environment influenced engagement.

simultaneously.8 Alternatively, physical activity inter-
ventions focus on targeting cognitions and skills spe-
cific to physical activity or behaviors interfering with 
engagement in physical activity.9 Because wellness, self-
management, and physical activity interventions rarely 
focus on the linkages between multiple behaviors, there 
remain many unanswered questions about the best ways 
to design multiple health behavior change interventions 
for adults with MS.

Given the complexity and dearth of research on 
approaches to designing multiple behavior change inter-
ventions, a qualitative research approach is warranted. 
Qualitative methods are often used as a first step in 
understanding complex human behaviors.11 The two 
purposes of this study were 1) to identify facilitators 
and barriers to engaging in multiple health behaviors 
and 2) to gain further insights into how to develop 
multiple health behavior change interventions based on 
preferences of adults with MS. We focused on physical 
activity, nutrition, and sleep because of their possible 
synergetic effects in self-managing common symptoms 
of MS and because of their importance in achieving 
energy balance to reduce the risks of developing second-
ary conditions.1,4-6

Methods

Overview
Focus groups and one-on-one telephone interviews 

were conducted in the same 17 participants with MS. 
The results of each data collection method were used 
to corroborate, elaborate on, and explain the results 
of the other data collection method. Specifically, the 
focus groups were designed to elicit overall narratives 
about engaging in physical activity, nutrition, and sleep 
and their interrelatedness. The one-on-one telephone 
interviews were designed to elicit further details about 
facilitators and barriers to engaging in healthy behaviors 
and to elicit preferences about participating in a multiple 
behavior change intervention. An institutional review 
board approved the research protocol.

Participants
The study inclusion criteria included a self-reported 

diagnosis of MS, the ability to communicate over the 
telephone, and age older than 18 years. Participants were 
recruited via flyers distributed at support groups and 
National Multiple Sclerosis Society events. The sociode-
mographic characteristics and self-reported body mass 
index of the 17 participants are reported in Table 1.

Table 1. Characteristics of the 17 study 
participants
Characteristic Value

Age, mean (range), y 55.41 (44–66)
Time since diagnosis, mean (range), y 11.5 (1–31)
Female sex, No. (%) 11 (64.7)
Racial minority, No. (%) 7 (41.2)
Education (>15 y), No. (%) 6 (35.3)
Living with someone else, No. (%) 14 (82.4)
Living with spouse, No. (%) 10 (58.8)
Body mass index, No. (%)
    Underweight 2 (11.8)
    Normal weight 4 (23.5)
    Overweight 8 (47.1)
    Obese 3 (17.6)
Patient-Determined Disease Steps scale, 
No. (%)a

    Normal 2 (11.8)
    Mild disability 2 (11.8)
    Moderate disability 1 (5.9)
    Gait disability 4 (23.5)
    Early cane 6 (35.3)
    Late cane 0 (0)
    Bilateral support 2 (11.8)

aNormal indicates some mild symptoms, mostly sensory; mild dis-
ability, noticeable symptoms but they have only a small effect on 
lifestyle; moderate disability, no limitations in walking, significant 
problems limit daily activities in other ways; gait disability, multiple 
sclerosis interferes with activities, especially walking; early cane, can 
walk 25 feet in 20 seconds without a cane or crutch, always need 
some assistance (cane or crutch) to walk three blocks; and late 
cane, must have cane to walk 25 feet.
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in overcoming barriers and about the perceived relation-
ship between symptom progression/severity and engag-
ing in health behaviors.

Questions about eliciting preferences focused on the 
educational content, frequency of interactions, delivery 
format, expectations of benefit, and behavior change 
strategies. Several of the questions were closed-ended; 
that is, participants were asked to rate attitudes and pref-
erences on a Likert-type scale. Depending on the ques-
tion, participants were asked to rate how helpful or how 
intrusive a particular delivery format or strategy would 
be on a scale from 0 (not intrusive or not helpful at all) 
to 10 (very intrusive or extremely helpful).

Content Analysis for Focus Groups and  
One-on-One Interviews

All the focus groups and telephone interviews were 
audio-recorded and transcribed verbatim. The content 
analysis was based on recommendations by Elo and 
Kyngas12 and consisted of an inductive-category and 
theme-development approach. We searched for overall 
patterns among the descriptive labels to identify clusters 
and to organize data into categories for both the focus 
groups and the one-on-one interviews. Each category 
was operationally defined to facilitate consistent coding 
of the data using Atlas.ti software, version 7 (Scientific 
Software Development GmbH, Berlin, Germany). We 
(MAP and MG) compared notes for the development of 
themes and then coded the data independently and dis-
cussed any disagreements until consensus was reached. 
When participants were asked to list preferences, cat-
egories were identified and coded and are reported as 
frequency counts (ie, how many participants said some-
thing consistent with that category). Attitudes rated on a 
Likert-type scale are reported as means.

To help ensure the integrity of the content analyses, 
we followed guidelines recommended by Shenton,13 
which included collecting and analyzing data in an itera-
tive process to identify themes; generating an audit trail 
(ie, conformability); rereading the focus group and one-
on-one interview transcripts as a whole, as well as quotes 
in categories on multiple occasions (ie, dependability); 
conducting focus groups followed by one-on-one inter-
views (ie, member checks); and discussing disagreements 
until consensus was reached (ie, peer scrutiny).

Results

Qualitative Themes
Using the focus group and one-on-one interview 

data, we identified five themes that were described by 

Questions about interrelatedness addressed which 
behaviors were pertinent to a healthy lifestyle, the rela-
tionship between health behaviors and quality of life, 
and standards and priorities for engaging in different 
health behaviors. Participants were asked whether they 
could provide specific examples of how health behaviors 
were interrelated, and whether they could think of com-
mon factors that facilitated or hindered engagement 
across multiple health behaviors.

When transitioning to a different topic during focus 
group interviews, the first author would summarize areas 
of consensus and disagreement and then ask for further 
input. This input was useful during the interim analysis 
in helping refine the interview guide and identifying 
themes. For example, in the third focus group, questions 
were revised to elaborate on possible themes about the 
relationship between coping strategies and engaging in 
health behaviors.

One-on-One Interviews
The one-on-one telephone interviews were primar-

ily conducted to accomplish the second purpose of the 
study (to gain further insights into how to develop mul-
tiple health behavior change interventions based on pref-
erences of adults with MS) and to confirm and elaborate 
on possible facilitators and barriers identified in the focus 
groups. A trained research assistant called all 17 partici-
pants 3 to 4 weeks after their focus group. The calls last-
ed approximately 45 minutes. At the beginning of the 
call, the research assistant read participants a summary of 
the interim analysis and then asked participants whether 
they agreed with the summary and whether they wanted 
to add anything. A definition of a multiple health behav-
ior change intervention was also read to participants: “a 
health and wellness program designed to support people 
with MS to engage in a variety of healthy behaviors.” 
The one-on-one interviews primarily consisted of semi–
open-ended questions and closed-ended questions about 
1) facilitators and barriers specific to physical activity, 
nutrition, and sleep and 2) preferences for participating 
in a multiple behavior change intervention.

Participants were first asked to list facilitators and 
barriers specific to each behavior. We then asked them 
about the interrelatedness of facilitators and barriers 
across multiple health behaviors. Participants’ lists and 
their answers about interrelatedness helped confirm find-
ings from the focus groups. Additional questions were 
developed during the interim analyses, allowing us to 
elaborate on possible themes emerging from the focus 
groups. The additional questions were mainly about 
whether particular strategies were perceived to be helpful 
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much easier to sit down and turn on the TV instead of 
going out and doing some work.”

Theme 2: Sense of Duty
Participants who were motivated to engage in mul-

tiple health behaviors often described feeling obligated 
or having a sense of “ought to” because of their MS. 
They felt that engaging in multiple health behaviors 
was a strategy to manage their symptoms and maintain 
their independence and was consistent with their self-
identity. Many felt that it was more important to engage 
in healthy behaviors compared with people without MS. 
Michelle said, “When we don’t do healthy behavior, 
eating right, exercising, staying social, things like that, it 
affects us even harder.” Alternatively, other participants 
noted that although engaging in healthy behaviors was 
important, it was equally important to enjoy life, and 
they felt obligated to “live life to its fullest.” This meant 
occasionally eating unhealthy foods, staying up late, or 
participating in sedentary activities. When Melissa was 
asked about difficulties engaging in healthy behaviors, 
she said, “So, today the solution for me as far as living 
with the MS is live this day to the fullest, because it 

participants as either facilitating or hindering engage-
ment in multiple health behaviors: 1) roles, priorities, 
and preferences; 2) sense of duty; 3) the fatigue and 
mobility problem; 4) taking control; and 5) resiliency. 
We summarize these themes in the following subsections 
(and in Table 2) using exemplar quotes. Names of par-
ticipants have been replaced with pseudonyms.

Theme 1: Roles, Priorities, and Preferences
Participants described social roles and preferences 

that either aligned with engaging in multiple health 
behaviors or resulted in prioritizing unhealthy behaviors 
over healthy behaviors. For example, several partici-
pants enjoyed attending group exercise classes because it 
kept them motivated to engage in physical activity and 
because it was an opportunity to receive health advice 
from other group members (eg, exchange healthy food 
recipes). Alternatively, several participants described hav-
ing to fulfill parental obligations or take care of a loved 
one, resulting in prioritizing simple and convenient 
solutions that were often unhealthy. Preferences for 
unhealthy foods, watching TV, and staying up late were 
often cited as barriers. For example, George said, “It’s so 

Table 2. Summary of themes and subthemes
Theme Subthemes Examples

Roles, priorities, 
and preferences

None I belong to a gym, but I can’t even tell you the last time I was there, but I should make that 
a priority. Bag’s always in the car but I always make an excuse. I don’t know, I just don’t have 
the energy. I’ll make some excuse, like, “Oh it’s cold out so that means my clothes are cold.” I 
just make some stupid excuse. I just need to make it a priority.

Risk appraisal Stakes are higher When I go shopping, I definitely look at the labels more because I’m more conscious about 
what I’m putting into my body because of the MS.

You only live once It’s like, no you’re not supposed to have it […]. I love chocolate and this diet was no chocolate 
and I said no wonder I am depressed for God’s sake. Go buy a chocolate bar, you’ll feel better.

The fatigue and 
mobility problem

None One of the biggest barriers for MS is just fatigue. So if you’re in an area that’s overheated 
you may not be able to take your walk because it’s too hot outside. I just don’t feel like doing 
anything when I am fatigued, especially when it’s hot.

Taking control None It [engaging in healthy behaviors] gives us all the control. We can’t control what MS is doing 
to our body but we can control how it affects our body by eating right, by exercising.

Resiliency Staying positive 
and engaged

I just try to stay positive and that helps me get through the day and the things that I do for 
my children, it’s very important to me.

Trial and error I’ll take the first year when I was diagnosed. That was probably the most difficult adjustment 
period and learning group I had to take. I’ve learned since that I need to pace myself with 
what I’m doing. So, if I’m like working out—my—in the garden. Ok, you know, I’ll work for 45 
minutes and then I’ll go inside and sit down for 15 minutes and read a couple chapters in a 
book but I know I need to stop and in the beginning I didn’t know that.

Setting goals and 
planning ahead

I try to set a goal every night, what I want to accomplish that next day, and if I do it’s like I 
can pat myself on the back saying, “You did it,” and if I did any extra, that’s even better. So, 
that keeps me positive. [G]etting out and helping somebody else do something helps me feel 
like I’ve done something good that day.

Abbreviation: MS, multiple sclerosis.
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because they believed that the first health behavior was 
more beneficial in preventing functional declines.

Theme 5: Resiliency
Participants motivated to engage in multiple health 

behaviors often described strategies consistent with being 
resilient. For example, Robert said, “I have the MS but 
MS doesn’t have me.” Staying positive and engaged, per-
sisting via trial and error, and setting goals and planning 
ahead helped people cope with the symptoms of MS 
and facilitated involvement in multiple health behaviors. 
Several participants noted the importance of staying 
positive by maintaining engagement in leisure activities, 
volunteering, and setting and achieving goals regardless 
of their health problems. Kathryn said, “Staying active 
with people and not putting yourself in isolation, stay-
ing social […] is important in coping.” Accomplishing 
health-related goals increased confidence to try new 
things and accomplish more ambitious goals. Many 
participants described an ongoing trial-and-error process 
toward achieving their goals and being realistic about 
what can be accomplished within the constraints of their 
limitations. Participants recognized that maintaining a 
healthy lifestyle often involved planning ahead. Joe said, 
“Focusing on what you need to do next. It’s gathering 
your thoughts. Organizing before you do things. You 
didn’t used to have to do that before you became sick. 
Every time you leave the house, you have to think about 
where you’re going, what you’re going to be doing. And 
so, just like going to the mall, do I use the scooter, or 
not? […] You have to organize your life at a level of 
detail you never had to before. […] That’s my coping 
strategy.”

Attitudes and Preferences About Multiple 
Behavior Change Interventions

Responses to closed-ended questions are presented in 
Table 3. We found a variety of topics that participants 
wanted to learn about and a variety of goals that they 
wanted to achieve based on their unique circumstances. 
For example, when we probed participants about wheth-
er weight management strategies should be included in 
a health and wellness program, responses depended on 
whether the participant perceived that they were over-
weight and on whether they had a desire to lose weight. 
Participants also preferred a variety of different delivery 
formats, but most agreed that weekly or every-other-
week intervention contacts would not be too intrusive. 
Participants thought it would be useful to interact and 
learn from people with and without MS. Several partici-

might be my last day of independence because I never 
know when it’s gonna come.”

Theme 3: The Fatigue and Mobility Problem
Fatigue and mobility problems were frequently 

described as interfering with engagement in multiple 
health behaviors. Fatigue resulted in unwanted sleep-
ing or a desire to prioritize rest and sedentary behaviors. 
Fatigue also resulted in decreased motivation to plan and 
cook healthy meals and go grocery shopping. Mobility 
impairments and balance problems made participants 
worry about whether they could cook a meal safely and 
whether they could walk outside without falling. Tim 
said, “If it won’t go in the microwave, forget it […] the 
bad thing for me is I pretty much have one hand that 
works. So everything I do, I have to be able to do it one-
handed.” Melissa said, “If you walk around the neigh-
borhood, I’m constantly having to be looking at the 
ground, making sure I’m not tripping over something. 
I’m not very good with uneven surfaces.”

Alternatively, some participants noted that fatigue 
and mobility problems motivated them to be engaged in 
multiple health behaviors. Some participants described 
eating less red meat, reducing portion sizes, or consum-
ing fewer sugary foods because they noted that eating 
unhealthily increased fatigue levels. Chris said, “I know 
that the fatigue wipes me out. So when I eat right I’m 
not as fatigued as I used to be, you know, […] when I’m 
eating better, I don’t get fatigued.” Other participants 
noted the importance of walking to maintain mobility 
and independence. The desire not to be a burden on 
family members or to become dependent on others was 
cited as a motivator to engage in health behaviors.

Theme 4: Taking Control
Engaging in multiple health behaviors was viewed as 

a strategy to take control over an unpredictable disease 
course. Ryan said, “I want to be able to walk as long as I 
can. So that means I have to eat healthy in order to have 
some control of what’s going on. I don’t want MS to 
control me. I just have this disease I have to control and 
by my eating habits and my other behaviors, you know, 
exercise, walking, I have control over it.”

Many participants found it challenging to cope with 
the prospect of not being able to walk and declining 
cognitive function. Thus, participants who believed they 
could take actions to control functional declines (ie, 
locus of control) were often motivated to engage in mul-
tiple health behaviors. Participants described prioritizing 
a particular health behavior over another health behavior 
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would be helpful to include in a health and wellness 
program. Participants thought it would be less helpful 
to include monetary incentives, gym memberships, and 
health contract signings.

pants felt that education about the benefits of engaging 
in health behaviors, guidance in setting and achieving 
goals, sessions with a dietitian, and free home exercise 
equipment and devices to track physical activity levels 

Table 3. Preferences for engaging in a multiple health behavior change intervention
Question and Responses Value

Please list barriers, if any, that get in the way of engaging in physical activity.
    Symptoms, No. (%) 10 (58.8)
    Priorities and preferences, No. (%) 7 (41.1)
Please list barriers, if any, that get in the way of eating healthy.
    Priorities and preferences, No. (%) 13 (76.5)
    Symptoms, No. (%) 6 (35.3)
Please list barriers, if any, that get in the way of obtaining adequate sleep.
    Priorities and preferences, No. (%) 5 (29.4)
    Symptoms, No. (%) 2 (11.8)
What are three health and wellness topics that you would like to learn more about?
    Nutrition, No. (%) 13 (76.5)
    Physical activity, No. (%) 12 (70.6)
    Symptom management, No. (%) 5 (29.4)
What delivery format do you think would be helpful in learning about health and wellness topics?
    Face-to-face, No. (%) 10 (58.8)
    Face-to-face: group, No. (%) 8 (47.1)
    Reading: print/email, No. (%) 6 (35.3)
How intrusive would it be for a health and wellness program to contact you _________?a

    Daily, mean (SD) 6.99 (1.24)
    Weekly, mean (SD) 3.49 (0.30)
    Every other week, mean (SD) 2.81 (0.13)
    Monthly, mean (SD) 2.09 (0.44)
Would it be helpful to interact with other people _____ to help achieve your health and wellness goals?
    Who have MS (yes), No. (%) 14 (82.4)
    Who have other chronic conditions (yes), No. (%) 14 (82.4)
What health-related goals would you like a health and wellness program to help you achieve?
    Nutrition, No. (%) 10 (58.8)
    Symptom management, No. (%) 9 (52.9)
    Physical activity, No. (%) 8 (47.1)
    Likelihood program will help achieve goals, mean (SD) 7.12 (2.43)
What strategies should a health and wellness program incorporate to help you achieve your goals?
    Instruction, No. (%) 14 (82.4)
    Social interactions with peers, No. (%) 12 (70.6)
    Tailoring/personalization, No. (%) 5 (29.4)
How helpful would the following strategies be in a health and wellness program?b

    Discussing the benefits, mean (SD) 8.47 (1.73)
    Guiding you in setting goals, mean (SD) 9.24 (1.26)
    Creating a detailed plan to achieve goals, mean (SD) 8.91 (1.81)
    Signing a health contract, mean (SD) 6.14 (3.48)
    Asking family and friends to support you, mean (SD) 6.07 (3.22)
    Monetary incentives, mean (SD) 5.20 (3.44)
    Free gym membership, mean (SD) 5.65 (3.38)
    Free home exercise equipment, mean (SD) 7.20 (2.96)
    Providing a device to track physical activity levels, mean (SD) 7.35 (3.23)
    Free cooking lessons, mean (SD) 6.35 (2.87)
    Free sessions with a registered dietitian, mean (SD) 8.15 (2.45)
    Providing a computer tablet to track habits, mean (SD) 5.58 (3.91)
aParticipants were asked to rate how intrusive on a scale from 0 (not intrusive) to 10 (very intrusive).
bParticipants were asked to rate how helpful on a scale from 0 (not helpful at all) to 10 (extremely helpful).
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Previous research in individuals with MS has indicated 
that an internal locus of control (ie, believing that one 
can influence events and their outcomes) may be associ-
ated with treatment adherence, disability, and symp-
toms.20 We found in a previous study of people with MS 
that self-identity was a strong independent correlate (β = 
0.44) of physical activity behavior and was influenced by 
participating in a group wellness intervention.21 Future 
research should examine whether promoting an internal 
locus of control, a sense of duty, and a self-identity con-
sistent with the notion of wellness can promote multiple 
behavior changes in adults with MS.

We also found that participants motivated to engage 
in multiple health behaviors often noted the importance 
of staying positive and engaged, persisting via trial and 
error, and setting goals and planning ahead. Ploughman 
et al.18 found in a study of older adults with MS that 
persistence was a significant predictor of exercise par-
ticipation even when controlling for fatigue and mobility 
impairments. The present findings are also consistent 
with those of studies on coping, resiliency, and opti-
mism22 as well as meta-analyses on the effectiveness of 
setting goals.23 Resilience and optimism are considered 
to be positive psychological constructs and may be inter-
related traits that facilitate coping with chronic disabling 
conditions.22 Research is warranted on whether interven-
tions developed via a positive psychology paradigm have 
utility in promoting multiple health behavior changes.

Addressing Purpose 2
Consistent with other studies that have examined 

preferences for participating in behavior change inter-
ventions among adults with disabling conditions,24,25 we 
found that participants identified advantages and disad-
vantages in topics, delivery format, dosing, and interven-
tion strategies based on their individual circumstances 
and obligations resulting from different social roles. 
Unfortunately, the optimal delivery formats, frequency 
of contacts, and intervention strategies to use based on 
a participant’s unique circumstances and preferences are 
unknown. Comparative effectiveness research on opti-
mal delivery formats, frequency of contacts, and inter-
vention strategies remains inconclusive, and few studies 
have examined how best to accommodate preferences to 
improve outcomes.26,27 Although there are several exam-
ples of formative research to develop behavior change 
interventions in adults with disabling conditions, most 
interventions are developed using consensus agreement 
derived from focus groups or means derived from a sur-

Discussion
Despite the growing body of research examining link-

ages between health behaviors in healthy adults,14 such 
studies in adults with disabling conditions are scarce.15 
Important findings from this study include the identifi-
cation of possible factors to target when designing multi-
ple behavior change interventions and the heterogeneity 
in preferences for participating in such an intervention. 
The present findings indicate that there may be com-
mon facilitators and barriers that can be targeted to pro-
mote multiple behavior changes. Given the heterogene-
ity in preferences for participating in a multiple behavior 
change intervention, future research should examine 
how best to tailor such interventions.

Addressing Purpose 1
Even in research with healthy adults, theories about 

how to promote multiple health behaviors are still in 
their formative stages. Noar et al.16 suggest that one way 
to conceptualize and understand engagement in multiple 
behaviors is to identify global perceptions that influence 
multiple behaviors. Consistent with this suggestion, 
we found that perceptions toward fatigue and mobil-
ity problems, sense of duty, beliefs about being able to 
control MS, and resiliency might help facilitate engage-
ment in multiple health behaviors. The present findings 
are consistent with studies of single health behaviors in 
adults with disabling conditions, which also helps sup-
port the notion that there may be global perceptions that 
can be targeted to promote multiple behavior changes.

Not surprisingly,17,18 fatigue and mobility problems 
were often cited as a barrier to engaging in physical 
activity and healthy eating. However, perceptions that 
fatigue was linked with particular eating habits resulted 
in motivation to problem-solve and find solutions that 
would facilitate eating healthier. Perceptions that physi-
cal activity could prevent further declines in mobility 
and loss of independence helped motivate participants 
to engage in physical activity. Putnam et al.19 found in 
a qualitative study of adults with disabilities that percep-
tions of personal development also motivated engage-
ment in health behaviors. Thus, a possible intervention 
strategy is cultivating perceptions that engagement in 
multiple health behaviors is synergistic in achieving out-
comes that are valued by the individual.

Those who prioritized engagement in multiple health 
behaviors often felt obligated (ie, sense of duty) because 
of their MS, felt that it was a way to take control of their 
MS, and perceived it as being a part of their self-identity. 
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erate symptoms of MS. Furthermore, participants may 
have had a particular interest in learning about health 
and wellness topics that may not reflect the population 
with MS. Purposefully selecting participants who were 
unmotivated to engage in healthy behaviors could have 
helped reduce selection bias. Last, conducting one-on-
one in-person interviews rather than one-on-one tele-
phone interviews could have helped establish a better 
rapport with the participants, which may have facilitated 
obtaining a richer and more detailed narrative.

Conclusion
There are many challenges inherent in determin-

ing the optimal approach to changing multiple health 
behaviors in adults with MS. Disciplinary silos have 
been created in MS research that have resulted in a 
growing focus on developing and testing behavior 
change interventions that target a particular symptom 
or signal behavior. Furthermore, several methodologi-
cal problems arise when evaluating a multiple behavior 
change intervention with several primary behavioral out-
comes, for example, heterogeneity in adherence across 
multiple behaviors, familywise error, and measurement 
burden. The diversity in symptoms, uncertainty in 
disease progression, and differences in psychological 
characteristics all present challenges that may need to be 
addressed when designing a multiple behavior change 
intervention for adults with MS. o
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