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Predictors of exercise participation are different depending

on ambulatory status among older people with multiple

sclerosis

Michelle Ploughman, Chelsea Harris, Elizabeth M Wallack, Olivia Drodge, Serge Beaulieu, Stephen Hogan

Background: Exercise at moderate intensity may confer neuroprotective benefits in

multiple sclerosis (MS), however it has been reported that people with MS (PwMS) exercise

less than national guideline recommendations. We aimed to determine predictors of

moderate to vigorous exercise among a sample of older Canadians with MS who were

divided into ambulatory (less disabled) and non-ambulatory (more disabled)

groups.Methods: We analysed data collected as part of a national survey of health, lifestyle

and aging with MS. Participants (n=743) were Canadians over 55 years of age with MS for

20 or more years. We identified �a priori� variables (demographic, personal, socioeconomic,

physical health, exercise history and health care support) that may predict exercise at

moderate to vigorous intensity (>6.75 metabolic equivalent hours/week). Predictive

variables were entered into stepwise logistic regression, adding and deleting correlated

variables until best fit was achieved for each of the two groups (ambulatory and non-

ambulatory). Results: Seventy-seven percent (77%) of participants in the ambulatory

group (n=351) and 35% of the non-ambulatory group (n=392) were classified as

exercisers. In the ambulatory group, exercise predictors included degree of disability (OR

1.95, 95%CI 1.18-3.25), depressive symptoms (OR 0.51, 95%CI 0.29-0.89) and

perseverance (OR 1.8, 95%CI 1.04-3.10). In the non-ambulatory group, exercise predictors

included degree of disability (OR 5.3, 95%CI 3.22-8.71) and perseverance (OR 2.1, 95%CI

1.27-3.54). It was also notable that the factors, age, gender, years with MS, co-morbid

conditions, social support, health care support and financial status were not predictive of

exercise. Conclusions: This is the first examination of exercise and exercise predictors

among older, more disabled PwMS. Disability and perseverance are major predictors of

exercise participation (at moderate to vigorous levels) in both ambulatory and non-

ambulatory groups. Presence of depressive symptoms was only predictive in the

ambulatory group. Our results suggest that more exercise options must be developed for

people with greater disability. Perseverance and depression are both characteristics that

are modifiable and are potential targets for exercise adherence interventions.
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47 Exercise training has the potential to mitigate the symptoms of multiple sclerosis (MS), a 

48 neurological disease characterized by unpredictable progressive episodes of inflammation and 

49 demyelination of the central nervous system (Latimer-Cheung et al. 2013; Prakash et al. 2010). The 

50 potential role of exercise to slow MS progression, preserve neuronal integrity and promote healthy 

51 aging is gaining interest (Dalgas & Stenager 2012), however people with MS engage in lower levels of 

52 exercise when compared to the general population (Motl & McAuley 2009; Stroud et al. 2009; van der 

53 Ploeg et al. 2007). With high exercise drop-out rates (Kayes et al. 2011; Ploughman et al. 2012a), 

54 nearly 80% of relapsing-remitting MS patients are not reaching the public health recommended 

55 guidelines of moderate-to-vigorous physical activity (Klaren et al. 2013). Understanding the factors 

56 predicting exercise participation among people with MS-related disability is the first step in developing 

57 new strategies to promote exercise. 

58 Most studies examining predictors of exercise in MS do not distinguish between physical 

59 activity and exercise (Boslaugh & Andresen 2006; Dalgas & Stenager 2012). Although the terms are 

60 sometimes used interchangeably, they are different in that physical activity is any activity that is part of 

61 everyday life, while exercise is planned and structured intended to improve or maintain physical fitness 

62 (ACSM 2010). Since emerging evidence suggests that exercise at moderate to high intensity (as 

63 opposed to light physical activity) is neuroprotective (Austin et al. 2014; Klaren et al. 2014; 

64 Ploughman et al. 2014a), predictors specific to higher intensity training may be important for exercise 

65 prescription. Previous studies have reported that exercise barriers in MS are primarily level of 

66 disability, fatigue (Asano et al. 2013) and self-efficacy (Stroud et al. 2009) while physical activity 

67 predictors are level of disability, enjoyment, and social support (Motl et al. 2006). In one study of 

68 moderate to vigorous exercise activity predictors among people with spinal cord injury (SCI; mean age 

69 47 and average 15 years post-injury), strongest exercise predictors were positive exercise intentions 
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70 and number of years post-injury. Greater social integration, physical independence and employment 

71 were also associated with exercise (Ginis et al. 2012). Whether these factors also apply to people with 

72 MS-related disability is not known. Considering the importance of exercise, understanding the barriers 

73 to participation in exercise at intensities high enough to induce a training effect is imperative for future 

74 MS clinical trials.

75 Almost all studies in MS and exercise recruit subjects at the early phase of the disease (Rietberg 

76 et al. 2005).  Older people with MS are often excluded from MS research (Ploughman et al. 2012a; 

77 Ploughman et al. 2012b; Ploughman et al. 2014b). Several authors in systematic reviews have 

78 expressed an urgent need to examine exercise interventions among people with more advanced MS-

79 related disability (Latimer-Cheung et al. 2013; Rietberg et al. 2005). In this study we aimed to 

80 determine the factors predicting exercise adherence (at American College of Sports Medicine (ACSM) 

81 recommended levels) among older people with MS in order to design more tailored interventions 

82 across disability levels. We hypothesize that predictors of exercise will be different between people 

83 with MS who are ambulatory and those who are non-ambulatory. 

84 METHODS

85 Survey Design

86 We accessed and performed secondary analysis of data collected from 743 people with MS as 

87 part of a national survey; the �Canadian Survey of Health, Lifestyle and Aging with MS� (Ploughman 

88 et al. 2014b) which was approved by 11 health research ethics boards across Canada. The database 

89 included health and lifestyle variables obtained from questionnaires mailed to participants over the age 

90 of 55 years with MS symptoms for more than 20 years. Complete survey methods are described 

91 elsewhere (Ploughman et al. 2014b). 

92 Potential predictive variables
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93 Based on previous research (Asano et al. 2013; Kayes et al. 2011; Motl et al. 2006; Ploughman 

94 et al. 2012a; Ploughman et al. 2012b; Stroud et al. 2009) a list of �a priori� factors potentially 

95 associated with exercise adherence were categorized into six domains; (1) demographic, (2) personal, 

96 (3) socioeconomic, (4) physical health, (5) exercise history and (6) healthcare support (Table 1). 

97 Demographic information included age, gender, years of education, type of MS at diagnosis and years 

98 with MS symptoms. Personal factors included stress, measured as part of the Simple Lifestyle Indicator 

99 Questionnaire (SLIQ) (Godwin et al. 2008), mood, measured using the Hospital Anxiety and 

100 Depression Scale (HADS) (Zigmond & Snaith 1983), and resilience (the Resilience Scale) (Wagnild 

101 2009). HADS and the Resilience Scale were separated into subcomponents; HADS into anxiety 

102 (HADS-A) and depression (HADS-D) and resilience into five aspects (equanimity, perseverance, self-

103 reliance, meaningfulness, and existential aloneness) (Wagnild 2009). 

104 Physical health variables included disability, measured by the Barthel Index (Mahoney & 

105 Barthel 1965), fatigue (rated with a visual analogue scale), and co-morbid conditions determined using 

106 the Co-morbidity Questionnaire developed by Marie and Horwitz (Marrie & Horwitz 2010) (Table 1). 

107 Socioeconomic variables included financial situation and social support. Level of social support was 

108 measured using the Personal Resource Questionnaire-2000 which consists of 15 items with a score 

109 range from a low of 7 to high of 105 (Weinert & Brandt 1987). To determine health care support, 

110 participants identified and ranked the helpfulness of health care providers on a scale of 1 (not helpful) 

111 to 5 (very helpful). Participation in exercise and other lifestyle habits (smoking, alcohol, diet) was 

112 collected from responses to the Simple Lifestyle Indicator Questionnaire (SLIQ) (Godwin et al. 2008). 

113 In addition to describing their current level of exercise, respondents were also asked to describe the 

114 type and intensity of exercise they had engaged between the ages of 20 and 30 years (past exercise 

115 experience) (Table 1). 
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116 Table 1 about here. 

117 Data Analysis

118 The dependent variable (exercise or no exercise) was calculated by recoding the descriptive 

119 exercise information from SLIQ into metabolic equivalents (METS); a measure that quantifies exercise 

120 intensity based on the ACSM guidelines (ACSM 2010). After calculating MET-hours per week (MET 

121 intensity x number of 1 hour intervals of exercise per week), we classified respondents as �Exercisers� 

122 (>6.75 MET-hours per week) or �Non-exercisers� (<6.75 MET hours per week). These cut-off values 

123 were based on the ACSM  recommendation that in order to improve or maintain fitness people with 

124 MS should be active three times weekly for 20-30 minutes at a moderate intensity (~4.5METs x 3 x 30 

125 minute sessions = 6.75 MET-hours/week)(ACSM 2010). 

126 In order to examine predictors of exercise among people with different degrees of MS-related 

127 disability the cohort was split into two categories based on the response to the ambulation question in 

128 the Barthel Index.  Those who scored 0 or 5 (answers walk independently with or without a cane >150 

129 meters) were categorized as �Ambulators�. Respondents who scored 10 or 15 on Barthel Index 

130 ambulatory question (answers use of wheelchair/walking aid indoors only) were categorized as �Non-

131 Ambulators�. Descriptive statistics (t-test and chi-square for binary variables) were used to compare the 

132 characteristics of the Ambulatory and Non-ambulatory groups. In the first step of building an 

133 explanatory model, each �a priori� variable (independent variable) was separately entered into a simple 

134 binary logistic regression with the dependent variable (exercise, no exercise). Data from the 

135 Ambulatory and Non-Ambulatory groups were assessed separately. In the second step, only those 

136 variables that significantly predicted exercise, (p<0.05) were entered into stepwise logistic regression.  

137 In the third step, variables from the previous step were transformed into binary variables and re-entered 

138 into the model. In all steps, colinearity between variables was checked. Correlated variables were 
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139 added and deleted in the models until best fit was achieved. We used the Hosmer and Lemeshow Test 

140 to assess model fit in which a non-significant p value indicates a good fit. Analysis was performed in 

141 SPSS v20 with significance set at p<0.05. 

142 RESULTS

143 Participant Characteristics 

144 Respondents were on average 64.6 (±6.18) years of age and lived with MS symptoms for 32.9 

145 years (±9.5) with the ratio of females to males 3.5:1. In comparing the characteristics of the 

146 Ambulatory (n=351) and Non-Ambulatory groups (n=392), the Non-Ambulatory group were older and 

147 more disabled (as measured by the Barthel Index) (Table 2). They were more likely to be diagnosed 

148 with primary progressive disease and less likely to be diagnosed with benign MS (on initial diagnosis) 

149 (Table 2). Seventy-seven percent (76.8%) of participants in the Ambulatory group were classified as 

150 exercisers; almost twice that of the Non-Ambulatory group (35.2% exercisers). When describing their 

151 past exercise experience, 368/743 (50%) respondents reported that they were previously active but are 

152 now inactive. One hundred and four respondents (14%) reported being inactive for most of their life 

153 (not active during the ages 20-30 and not currently active) and 271 (36.5%) reported that they were 

154 active when they were young and are still currently active. Those who described their current exercise 

155 reported participating in activities such as swimming and water fitness (n=82), gardening and 

156 housework (n=114), yoga, stretching or Tai Chi (n=84) and most commonly, walking (n=266).  

157 Table 2 about here

158 Predictors of Exercise in Ambulatory and Non-Ambulatory Groups

159 Of the 14 proposed factors, six were significantly associated with exercise participation 

160 (exercise, no exercise) in the Ambulatory group and four in the Non-Ambulatory group (Table 1). 
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161 There were expected correlations between predictor variables (>0.3); resilience, depressive symptoms, 

162 anxiety symptoms and social support. In order to build predictive models with the fewest explanatory 

163 factors, we conducted model fit analysis by adding and deleting correlated factors until we achieved 

164 best fit. Correlations of the explanatory variables are in Tables 3 (Ambulatory) and 4 (Non-

165 Ambulatory). In the final model, degree of disability was split into a binary variable, with �high 

166 disability� including those categorized as having a Barthel score of 0-90 and �low disability� including 

167 those with a Barthel score of 91-100 (Balu 2009). Perseverance was also split into �high� and �low� 

168 perseverance, with �high� perseverance including those with a score of 11-14 in the perseverance sub-

169 category of the Resilience Scale, and �low� perseverance including those with a score of 1-10. 

170 Depression was split into �depressive symptoms� and �no depressive symptoms�, with �no depressive 

171 symptoms� including scores of 0-7 on the HADS depression scale and �depressive symptoms� 

172 including scores of 8-21 (Stern 2014). 

173 Two final predictive models were created (one for Ambulatory group and another for Non-

174 Ambulatory group) (Table 5). In the Ambulatory group, people with lower levels of disability (<91 

175 Barthel Index) were almost twice as likely to exercise at moderate to vigorous levels (OR 1.95, 95%CI 

176 1.18-3.25). Those with more depressive symptoms (>7 HADS Depression score) were half as likely to 

177 exercise (OR 0.51, 95%CI 0.29-0.89) and those with high perseverance (>10 perseverance subscore of 

178 the Resilience Scale) almost twice as likely to exercise (OR 1.8, 95% CI 1.04-3.10). The model fit was 

179 excellent (Hosmer and Lemeshow χ-square 1.24 p=0.87) with only one exerciser and one non-exerciser 

180 unable to be classified. 

181 In the Non-Ambulatory group, the predictive model included level of disability and 

182 perseverance with excellent model fit (Hosmer and Lemeshow χ-square 0.001 p=1.0) and no 

183 participants unable to be classified. In this group, people with lower level of disability (>90 Barthel 
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184 Index) were 5.3 times more likely (OR 5.3 95%CI 3.22-8.71) and those with higher perseverance 

185 almost twice as likely (OR 2.1 95%CI 1.27-3.54) to participate in moderate to vigorous exercise (Table 

186 5).

187 Tables 3, 4 and 5 about here

188 DISCUSSION

189 To our knowledge this is the first examination of exercise predictors in a sample of people with 

190 a full range of MS-related disability; from independently ambulatory to completely dependent for 

191 activities of daily living (ADL). We divided the sample of 743 older Canadians with MS into 

192 ambulatory (low disability) and non-ambulatory (higher disability and more progressive disease) 

193 groups in order to determine if the predictors would differ between the groups; critical knowledge in 

194 order to promote exercise compliance in future MS clinical exercise trials. We also applied strict 

195 criteria to delineate exercise levels based on ACSM guidelines since a growing body of research 

196 suggests that moderate exercise (not light physical activity) may be neuroprotective (Austin et al. 2014; 

197 Dalgas & Stenager 2012). 

198 Level of disability a major predictor

199 Level of disability was the major predictor of exercise in both Ambulatory and Non-

200 Ambulatory groups. Older people with MS reporting Barthel Score greater than 90, indicating 

201 independence for most ADL, were about five times more likely (Non-Ambulatory) and twice as likely 

202 (Ambulatory) to participate in exercise.  This suggests that respondents who needed assistance or who 

203 had walking disability may have few exercise options. Development of seated and modified exercise 

204 programs followed by effectiveness research is required. Programs that are individually tailored, 

205 guided by qualified personnel such as a physiotherapist, focusing on goal-setting and independence 
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206 using remote technology such as Blue Prescription, hold promise (Hale et al. 2013). Several systematic 

207 reviews examining exercise in MS suggest a critical need for rehabilitation research among more 

208 disabled groups (Latimer-Cheung et al. 2013; Rietberg et al. 2005).  Although our sample were on 

209 average 64 years of age with MS symptoms for about 33 years, our finding of the critical role of 

210 disability in exercise concurs with findings from a sample of 417 ambulatory participants who were on 

211 average 43 years old with symptoms for about 8 years (Asano et al. 2013) and among 68 people with 

212 relapsing-remitting MS (Suh et al. 2014). Although Asano and group (Asano et al. 2013) reported 

213 fatigue (feeling too tired) as an exercise barrier, the role of fatigue in exercise was not supported in our 

214 study. This may be due to the difference in MS chronicity of the samples examined or the method of 

215 measuring subjective fatigue. 

216 Our findings also suggest that the predictors of exercise participation in MS differ somewhat 

217 from those of people with SCI (Ginis et al. 2012). Martin Ginis and group showed that physical 

218 independence and injury severity were not strongly predictive of exercise participation in middle-aged 

219 people with chronic spinal cord injury (Ginis et al. 2012), suggesting that interventions to promote 

220 exercise compliance in SCI may not be entirely applicable to MS. 

221

222 Perseverance

223 A novel finding in this study was the role of resilience, specifically perseverance, in predicting 

224 exercise participation. People who reported higher perseverance were about twice as likely to exercise 

225 whether they were ambulatory or not. In our previous qualitative research (Ploughman et al. 2012a; 

226 Ploughman et al. 2012b), perseverance, or commitment to an outcome despite challenges, had 

227 previously emerged as a characteristic of people who maintained exercise into old age despite their 

228 MS-related symptoms. A closer examination of our survey data showed that a surprising six percent of 

229 the �exercisers� who fell into the �total dependence� and �severe disability� category (according to 
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230 Barthel Index) maintained physical activity at least three times weekly despite their impairments. 

231 Previous results of the �Canadian Survey of Health Lifestyle and Aging with MS� database showed that 

232 this sample of older people with MS exercise more than other older Canadians (Ploughman et al. 

233 2014b).

234 Other studies have shown that self-efficacy (Kasser & Kosma 2012; Kosma & Kasser 2012; 

235 Nickel et al. 2014; Schmitt et al. 2014), perceived exercise benefits (Kosma & Kasser 2012; Suh et al. 

236 2014) and positive exercise intentions (Ginis et al. 2012) are associated with exercise participation in 

237 people with MS and SCI-related mobility disability. Self-efficacy, resilience and perseverance are 

238 overlapping constructs that impact health behaviors (Pilutti et al. 2014; Sinnakaruppan et al. 2010). 

239 Resilience is believed to be an innate characteristic but research suggests that it can also be learned 

240 (McAllister & McKinnon 2009). Researchers have used focused cognitive behavioural techniques to 

241 encourage optimism and dispute pessimistic thinking as a method to improve individual resilience and 

242 self-efficacy (Graziano et al. 2014). Resilience can be improved using optimism training, as well as 

243 teaching control and empowerment, educating individuals about their illness, and involving patients in 

244 support groups (Ng et al. 2013). These techniques are clearly important in promoting exercise 

245 participation and should be considered in the design of exercise trials especially among people with 

246 significant MS-related barriers.

247 Depressive symptoms: an exercise predictor only in ambulatory participants 

248 Our findings showed that PwMS in the ambulatory group with more depressive symptoms (>7 

249 HADS Depression score) were half as likely to exercise. Motl et al. also showed that depression was a 

250 symptom inversely associated with exercise in a group of ambulatory subjects with relapsing�remitting 

251 MS (Suh et al. 2010). The fact that depressive symptoms were not predictive in the non-ambulatory 

252 group was a novel finding. Depression is also not predictive of exercise among people with chronic 
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253 SCI (Martin-Ginis 2012). We do not know why this disparity exists between the walking disability 

254 groups, however we propose that older people with MS who are non-ambulatory may have adjusted to 

255 the changes earlier in their disease course. This phenomenon is often termed the �disability paradox� 

256 which has been reported previously in qualitative research of aging with MS (Ploughman et al. 2012a; 

257 Ploughman et al. 2012b). 

258 Depression is a common disorder in MS with prevalence about 20% depending on the study 

259 (Viner et al. 2014; Wood et al. 2013). Importantly, since depression greatly impacts exercise, is 

260 treatable and modifiable, depression screening and treatment should become part of routine 

261 management of MS. It is also a factor that should be measured and adjusted for in exercise and 

262 rehabilitation research.

263 Factors that do not predict exercise

264 Previous research suggests that as individual�s age they experience a progressive loss of 

265 cognitive and physical skills and abilities, which act as barriers for engagement in healthy lifestyle 

266 practices, like physical activity (Widerstrom-Noga & Finlayson 2010)(Crocker, 2011; Motl et al, 2006; 

267 Prakash et al, 2009). Our findings did not support age or years with MS as exercise predictors. This 

268 disparity may be due to the fact that our sample included only older people over the age of 55 with MS 

269 for more than 20 years. The effect of age may be more pronounced in a younger cohort.

270 Based on previous qualitative and quantitative we had expected that gender (Anens et al. 2014), 

271 social support (Ploughman et al. 2012a), financial resources (Ginis et al. 2012), previous exercise 

272 behaviors and the support of health care professionals (Ploughman et al. 2012b) would be predictive of 

273 exercise participation but they were not. When subjected to rigorous analysis in a large cohort with 

274 MS-related disability, the influence of these factors were negligible and even absent. On the other 
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275 hand, our cohort of older people with MS was unique so the impact of gender (Anens et al. 2014) and 

276 other differences may not be as applicable in this group.

277 Limitations

278 Although this unique cohort may provide new insights into maintaining exercise participation 

279 among people with MS as they age, there are some study limitations. The cross-sectional design limits 

280 our ability to assess change and the effects of variables on predicting exercise participation overtime. 

281 By nature of the volunteer survey design, our sample may be biased in that active participants and 

282 those without cognitive impairment may have been more likely to respond. We did not examine 

283 cognitive impairment, nor did we have access to data about sleep patterns and pain; potential 

284 moderators of exercise and physical activity. We also did not include objective measurement; rather 

285 subjects self-reported the health and lifestyle behaviors. 

286 CONCLUSION

287 This study sought to determine the factors predicting exercise adherence among older people 

288 with MS-related disability. We found level of disability and perseverance to be strong predictors 

289 whether participants were ambulatory or not. Clearly, in order for older people with MS to maintain 

290 exercise participation as they age they need exercise tailored to their abilities paired with techniques to 

291 overcome challenges that arise. Most importantly, in the ambulatory group, who likely have more 

292 exercise options, they require specific management of depressive symptoms in order to participate in 

293 exercise. 

294
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Ambulatory Non-Ambulatory

Domain Description

Survey 

Questionnaire Exp (β) 
(95% CI)

Exp (β) 
(95% CI)

Age Custom variable 0.98

(0.94-1.02)

0.99

(0.95-1.02)

Education Custom  variable 1.00

(0.91-1.11)

1.05

(0.98-1.14)

Gender Custom  variable 0.87

(0.47-1.61)

1.47

(0.89-2.44

MS diagnosis type Custom  variable 0.88

(0.74-1.05)

0.94

(0.83-1.07)

1. 

Demographic

Years with MS Custom  variable 0.98

(0.96-1.01)

0.98

(0.96-1.00)

Resilience

 Self-Reliance

 Meaningfulness

 Equanimity

 Perseverance

 Existential  Aloneness 

Resilience Scale 




1.04*

(1.02-1.06)

1.09*

(1.04-1.14)

1.18*

(1.08-1.28)

1.15*

(1.03-1.29)

1.20*

(1.08-1.33)

1.15*

(1.04-1.27)

1.02*

(1.01-1.04)

1.07*

(1.03-1.11)

1.03

(0.97-1.10)

1.08

(0.99-1.19)

1.15*

(1.05-1.27)

1.07

(0.98-1.16)

Stress Simple Lifestyle 

Indicator 

Questionnaire

subcomponent

1.17

(0.96-1.43)

1.12

(0.95-1.33)

2. Personal

Mood 

 Depression

 Anxiety

Hospital Anxiety 

and Depression 

Scale

0.86*

(0.80-0.93)

0.96

(0.90-1.03)

0.91*

(0.86-0.97)

0.98

(0.93-1.04)

Degree of disability Barthel Index 1.06*

(1.03-1.10)

1.04*

(1.03-1.05)

Fatigue Visual Analog 

Scale

0.99*

(0.98-0.10)

0.99*

(0.99-1.0)

3. Physical 

health

Cardiorespiratory Co-

morbid conditions 

Musculoskeletal Co-

morbid conditions

Co-morbidity 

Questionnaire

0.79

(0.62-1.01)

0.81

(0.57-1.16)

0.92

(0.75-1.14)

1.08

(0.79-1.46)

4. Socio-

economic

Social support Personal Resources 

Questionnaire

1.02*

(1.01-1.03)

1.01

(1.00-1.03)
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429 * p<0.05

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447 Table 2: Characteristics of ambulatory and non-ambulatory groups

Financial situation Custom variable 0.85

(0.52-1.40)

1.10

(0.75-1.60)

5. Exercise  

history

Past exercise 

experience

Custom variable 1.19

(0.72-1.98)

1.51

(0.92-2.48)

6. Health care 

support

Perceived helpfulness 

of health care providers

 Family Doctor

 Physiotherapist

 Neurologist

 MS Nurse

Custom variable

0.99

(0.86-1.11)

1.03

(0.91-1.17)

0.96

(0.83-1.12)

0.96

(0.81-1.10)

0.94

(0.85-1.06)

1.06

(0.96-1.17)

1.00

(0.89-1.12)

0.924

(0.82-1.04)
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Self-Reported 

Characteristics

Ambulatory

mean (±SD)

Non-Ambulatory

mean (±SD)

Age 64.1 (± 5.8) 65.1 (± 6.5)*

Total Education 13.6 (± 2.4) 13.2 (± 2.7)*

Male 72 94Gender

Female 279 298

Years with MS symptoms 32.2 (± 9.3) 33.4 (± 9.5)

Barthel Index 92.9 (± 7.6) 61.1 (± 25.1)**

Number of comorbid conditions 2.5 (± 2.0) 2.5 (± 2.1)

Relapsing-Remitting 205 181

Primary Progressive 25    74**

Secondary Progressive 21 44

Progressive Relapsing 6 10

Benign 33     10**

Type of MS

(Initial Diagnosis)

Unknown 57 69

Total 351 392

448 * p< 0.05; **p<0.01

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465 Table 3: Correlation between explanatory variables (Ambulatory Group)

466
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Resilience
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it

y

P
er

se
v
er

a
n

ce

E
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D
ep

re
ss
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A
n

x
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ty

D
eg

re
e 

o
f

D
is

a
b

il
it

y

F
a
ti

g
u

e

Self-Reliance 1         

Meaningfulness .68** 1        

Equanimity .71** .69** 1       

Perseverance .75** .63** .59** 1      

R
es

il
ie

n
ce

Existential 

Aloneness 
.71** .75** .76** .61** 1     

Depression -.49** -.57** -.51** -.37** -.50** 1    

Anxiety -.35** -.38** -.41** -.28** -.42** .53** 1   

Degree of Disability .17** .16**    .11*   .00   .09 -.17** -.18** 1  

Fatigue -.27** -.29** -.23** -.18** -.23** .41** .28** -.16** 1

Social Support .44** .61** .54** .37** .52** -.47** -.31** .15** -.31**

467 * p< 0.05; **p<0.01

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489 Table 4: Correlation between explanatory variables (Non-Ambulatory Group)
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Perseverance 1    

Self-Reliance .66** 1   

Depression -.37** -.43** 1  

Social 

Support
.40** .50** -.52** 1

Degree of 

Disability

       

.06
.22** -.21** .08

491 * p< 0.05; **p<0.01
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504 Table 5: Factors predicting exercise at moderate to vigorous intensity

505 Non-Ambulatory Group 

Model Components β Exp(β) 95% CI

1. Degree of Disability 1.64 5.30* 3.22-8.73

2. Perseverance 0.70 2.12*** 1.27-3.54

506 *p<0.001, ** p<0.01, ***p<0.05

507

508 Ambulatory Group

Model Components β Exp(β) 95% CI

1. Depression -0.68 0.51* 0.29-0.89

2. Degree of Disability 0.67 1.95** 1.18-3.25

3. Perseverance 0.59 1.80* 1.04-3.10

509 * p< 0.05; **p<0.01; ***p<0.001

510

511
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