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Sedentary time and activity behaviours after stroke rehabilitation: changes in the first 35 

3-months home 36 

Abstract 37 

Background: Sedentary time is prevalent following stroke, limiting functional improvement 38 

and increasing cardiovascular risk. At discharge we examined: 1) change in sedentary time 39 

and activity over the following 3-months’ and 2) physical, psychological or cognitive factors 40 

predicting any change. A secondary aim examined cross-sectional associations between 41 

factors and activity at 3-months. 42 

Methods: People with a stroke (n=34) were recruited from 2 rehabilitation units. An activity 43 

monitor (ActivPAL3) was worn for 7-days during the first week home and 3-months later. 44 

Factors examined included physical, psychological and cognitive function. Linear mixed 45 

models (adjusted for waking hours) were used to examine changes in sedentary time, walking 46 

and step count over time. Interaction terms between time and each factor were added to the 47 

model to determine if they modified change over time. Linear regression was performed to 48 

determine factors cross-sectionally associated with 3-month activity. 49 

Results: ActivPAL data was available at both time points for 28 (82%) participants (mean 50 

age 69 [SD 12] years). At 3-months participants spent 39 fewer minutes sedentary (95%CI -51 

70,-8 p=0.01), 21 minutes more walking (95%CI 2,22 p=0.02) and completed 1112 additional 52 

steps/day (95%CI 268,1956 p=0.01), compared to the first week home. No factors predicted 53 

change in activity. At 3-months, greater depression (β 22 mins (95%CI 8,36) p=0.004) and 54 

slower gait speed (β -43 mins 95%CI -59,-27 p≤0.001) were associated with more sedentary 55 

time and less walking activity respectively. 56 

Conclusions: Sedentary time reduced and walking activity increased between discharge 57 

home and 3-months later. Interventions targeting mood and physical function may warrant 58 

testing to reduce sedentary behaviour 3-months following discharge. 59 
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speed 62 

Introduction 63 

People with stroke spend a large proportion of their day sedentary both in hospital and 64 

at home 1. Prolonged sedentary time is associated with increased incidence of cardiovascular 65 

disease and mortality 2. Recurrent stroke is common 3 and while guidelines recommend 66 

control of risk factors 4 this remains a challenge. Shifting behaviour along the continuum 67 

from sedentary to time upright and walking can target inactivity as a modifiable risk factor. 68 

Greater activity and regular breaks in sedentary time can positively influence blood pressure 5 69 

and confer benefits for metabolic health 6. Furthermore, activity is important for recovery of 70 

physical function 7.  71 

In our previous study we identified that the transition from inpatient rehabilitation to 72 

home is a key time point: time spent sedentary is less and walking is greater in the first week 73 

home compared to the last week in hospital 1. However increases in time upright and step 74 

count, largely appear to occur in the first three months after stroke 8, with little further change 75 

6-12 months thereafter 9-11. Additionally, in the years after stroke few people engage in 76 

physical activity 12. Reducing sedentary time and establishing physical activity habits at a key 77 

time such as discharge home from hospital may help establish long term behaviours. 78 

However, little is understood regarding factors, particularly cognitive or psychological, that 79 

might influence change in sedentary and walking time in the first few months after discharge. 80 

Such knowledge may help health professionals predict which stroke survivors are more likely 81 

to positively change their activity after discharge to maximise their functional gains, and 82 

importantly predict people who may not change their activity behaviour without targeted 83 
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support and interventions. However, no studies to our knowledge have examined factors that 84 

predict change in activity behaviours post discharge.   85 

While understanding change in activity is important, so too is understanding factors 86 

that may be influencing activity at specific timepoints. Though not causal, this information 87 

may assist clinicians to identify what may be impacting activity at that time. Prior cross 88 

sectional analyses in the chronic phase after stroke have identified that slower walking speeds 89 

13, greater stroke severity and poorer functional independence 14 are associated with greater 90 

sedentary time. Factors such as pre-stroke physical activity, greater walking endurance 15, 91 

lower levels of fatigue, greater daily step count 16, and higher levels of function and balance 92 

are associated with greater ambulatory activity 9. Understanding factors that influence activity 93 

at timepoints earlier after discharge home may further assist clinicians design interventions to 94 

increase physical activity after stroke. One such timepoint is at 3-months following discharge 95 

when often outpatient rehabilitation programs are ending 17,18. This time may also be an 96 

important transition point for therapists to target activity promotion after stroke.  97 

Therefore, the aims of this study were to investigate whether sedentary and walking 98 

activity 1) changed between rehabilitation discharge and 3-months later and 2) factors 99 

(physical, psychological and cognitive) associated with change in 3-month activity. Our 100 

secondary aims were to 1) investigate whether sedentary time accumulated in prolonged 101 

bouts (>30 minutes and >60 minutes) changed between the first week at home and 3-months 102 

later and 2) examine factors associated cross-sectionally with activity at 3-months. 103 

Methods 104 

Participants 105 

In this study, secondary analyses were conducted using data are from a longitudinal 106 

observational study was conducted between January 2015 and August 2016. Recruitment of 107 
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participants (n=34) was from two public inpatient rehabilitation units (Acute Rehabilitation 108 

Unit and Geriatric Rehabilitation Unit) in southern Tasmania, Australia, with the methods 109 

and sample size calculation of the study reported previously 1. In brief, eligibility criteria 110 

included admitted with diagnosis of stroke, ≥18 years of age, discharge home to the 111 

community, discharged from acute care to a rehabilitation facility for  >7 days and able to 112 

walk prior to stroke. Exclusion criteria were discharge to a residential care facility and people 113 

not expected to survive >3 months post discharge. Written informed consent was obtained 114 

from each participant. Study approval was from the human research ethics committee 115 

approval numbers (H0014343) and (0000033796). 116 

Measures 117 

Physical activity measures 118 

Activity was measured for seven-days using an activPAL3 triaxial accelerometera 119 

during the first week at home after hospital discharge and 3-months later. The ActivPAL3 120 

contains an inclinometer that determines posture and differentiates between sitting/lying and 121 

upright activity along with an accelerometer to determine step count and walking time. 122 

Outcomes included: sedentary time; walking time and step count per day. The monitors were 123 

waterproofed by research staff and attached to the participants non-paretic mid anterior thigh 124 

(dominant limb if no paresis present), with instructions to wear the device for seven full days. 125 

Participants further recorded in a diary if the monitor was removed, as well as the times they 126 

got up and went to bed to allow identification of sleep/wake time. Total sedentary time was 127 

defined as the total time spent in a sitting/lying posture during waking hours. Prolonged 128 

sedentary bouts were defined as sedentary durations > 30 and >60 minutes. Total walking 129 

time was defined as the total time spent walking during waking hours. The monitor is highly 130 

reliable (ICC 0.99) and valid in classifying sitting/lying postures in older populations 131 
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including people with stroke 19. A percentage difference between the mean of the activPAL3 132 

and direct observation has been found to be less than 0.3%. In the stroke population, due to 133 

the known decrease in gait speed step count may be less accurate at slower (<0.47m/s) 134 

walking speeds 20. 135 

Data processing 136 

ActivPAL3 software (version 7.2.32) was used to download data. Wake and sleep 137 

times were obtained from participant diaries. If diary data was not available, research staff 138 

visually inspected activPAL3 event files to determine wake time. Waking hours were 139 

extracted using a custom-built program that linked the activPAL3 event file and participant 140 

diary data. Visual inspection of heat maps was conducted to check for possible errors of 141 

activity classification. If >95% of a day was spent in one posture without change, data was 142 

deemed invalid as it suggested removal of the monitor 21.  143 

Other measures 144 

Participant characteristics: 145 

At baseline, during the final week of hospital rehabilitation, demographic data was 146 

collected from the medical record including: age, sex, date of stroke onset, side of lesion, 147 

type of stroke, ability to walk and presence of a carer at home. A neurologist assessed stroke 148 

severity using the National Institutes of Health Stroke Scale (NIHSS) on admission to 149 

hospital 22. The NIHSS is scored against 11 criteria that assess vision, motor and sensory 150 

function, cognition, ataxia, inattention and speech and language function. From a total of 42 151 

points, scores can be further categorised to indicate mild (range 0-7), moderate (range 8-15) 152 

and severe (range ≥16) stroke severity.  153 

Physical, psychological and cognitive factors: 154 
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Physical, psychological and cognitive measures were obtained at baseline by senior 155 

inpatient rehabilitation clinicians (final week in hospital) and 3-months later at a clinic 156 

assessment by research staff. Physical measures: Gait speed was measured using the 10-157 

meter walking test 23, walking endurance using the 6-minute walk 24, and lower limb strength 158 

with the five times sit-to-stand test 25. These measures are valid and reliable in the stroke 159 

population 23-25. The presence of pain (lower limb or spinal) at the time of assessment was 160 

categorised as present or not present. Psychological measures: Depression and anxiety were 161 

measured using the hospital anxiety and depression scale (HADS), where greater scores 162 

indicate greater depression and anxiety symptoms 26. Fatigue was measured using the fatigue 163 

assessment scale (FAS) with greater scores indicating greater symptoms of fatigue 27. 164 

Cognitive function was measured using the Montreal cognitive assessment (MoCA), which is 165 

scored from zero to 30, and is a valid and reliable tool in the post stroke population 28. 166 

Greater scores indicate greater cognitive ability. 167 

Data analysis 168 

Descriptive statistics were used to describe participant characteristics.  169 

Change in activity over time: Activity time (sitting, walking and step count) was reported for 170 

the two timepoints first week home and 3-months at home, and linear mixed models were 171 

used to estimate the mean difference adjusted for waking hours only. 172 

Factors associated with change in activity over time: To identify factors that were associated 173 

with change in activity, interaction terms between time and each factor were added to the 174 

linear mixed models adjusted for waking time. Factors tested were age, sex, days post stroke, 175 

stroke severity, pain, living with carer, gait speed, lower limb strength, walking endurance, 176 

depression, anxiety, fatigue and cognition. For any significant predictors of change, 177 
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confounding was addressed by adding further interaction terms between time and 178 

confounding variables (e.g. age, severity of stroke etc.). 179 

Cross-sectional associations between factors and activity at 3 months: Linear regression 180 

analysis was used to examine associations between covariates and activity measure (adjusted 181 

for waking hours) at 3 months. A stepwise model (adjusted for waking hours) was built for 182 

each physical activity outcome. Entry criteria for the model was if an independent variable 183 

was significant in the univariable model. Independent variables were subsequently removed if 184 

not significant (p<0.05). Prior to entry to the model, independent variables were tested for 185 

multicollinearity. If variables were moderately to highly correlated (r>0.6). Significance was 186 

set at p<0.05 two-tailed for all variables. All analyses were conducted in Stata version 15. 187 

This manuscript conforms to the STROBE Guidelines. 188 

Results 189 

Flow of participants through the study 190 

Figure 1 shows the flow diagram of participants through the study. Of the 88 people 191 

with stroke that were admitted to rehabilitation during the recruitment period, 53 met 192 

eligibility criteria and 34 consented to participate, completing baseline (final week of 193 

rehabilitation) covariate measures and first week home activity monitoring. Activity monitor 194 

data was available for 32 (94%) participants at the first week home timepoint (one loss of 195 

monitor, one broken monitor).  196 

At 3-month follow up, 31 (91%) participants completed measures and wore the 197 

activity monitor (mean age 69 [SD 13] years, n=16 (52%) male), with 3 people withdrawing 198 

from the study (too busy to attend the appointment x2, no reason supplied x1). Activity 199 

monitor data at 3-month follow up was deemed missing for a total of three recording days 200 

from one participant as it was identified that the monitor had been removed for these days, 201 
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and the average of their 4-days data was included in the analysis. One participant was deemed 202 

to have removed the activity monitor within 24-hours of application and consequently their 203 

data was not included in the analyses. As such, twenty-eight (82%) participants had matched 204 

activity monitor data at both the first week home and 3-month timepoints. Participants had a 205 

mean age 69.1 [SD 12.7] years, 50% were male and had a mean NIHSS score of 7.4 [SD5.3] 206 

at stroke onset. Table 1 summarises the baseline and 3-month assessment characteristics for 207 

these 28 participants. A descriptive comparison of participants included at 3-months and 208 

those not followed up is shown in supplementary table 1. One participant was unable to 209 

answer the hospital anxiety and depression scale, fatigue assessment scale or the MoCA due 210 

to aphasia, and one participant was unable to attend the 3-month assessment due to a medical 211 

reason but still completed the activity monitor measurement. 212 

Change in activity between first week home after discharge and 3-months 213 

Participants spent a mean of 13.5 [SD 1.9] hours awake per day during the first week 214 

at home and a mean of 13.7 [SD 1.4] hours per day awake 3-months later. Table 2 presents 215 

the differences in overall activity between the first week at home and at 3-months, adjusted 216 

for waking hours. Significant differences were found for all activity outcomes. At 3-months, 217 

participants spent 39 fewer minutes sedentary, 21 minutes more walking and completed 1112 218 

additional steps each day, compared to the first week following discharge. For secondary 219 

measures, total sedentary time accumulated in bouts of >30-minute durations significantly 220 

reduced by 44 minutes between the first week home and 3-months later. This represents a 221 

reduction from 70% to 62% of the total daily sedentary time accumulated in bouts >30mins. 222 

The total daily sedentary time accumulated in bouts of >60 minutes (reduction from 48% to 223 

46% of total daily sedentary time) and the mean number of 30-minute and 60-minute 224 

sedentary bouts did not significantly change over time.  225 
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Factors associated with change in activity between first week home from hospital and 3-226 

months 227 

The linear mixed model revealed no statistically significant associations between 228 

physical, psychological or cognitive factors at baseline and change in sedentary, walking time 229 

or step count over the 3-month period (Table 3).  230 

Cross-sectional associations between factors and activity at 3 months 231 

Table 4 shows the results from the cross-sectional univariable models adjusted for 232 

waking hours. Greater scores for depression, fatigue, and slower walking speed were 233 

associated with greater total daily sedentary time (p=0.009, p=0.007 and p=0.008 234 

respectively) and lower daily step count (p=0.047, p=0.015 and p≤0.001 respectively). 235 

Greater fatigue (p=0.014), lower endurance (p=0.001), lower limb strength (p=0.017) and 236 

slower gait speed (p≤0.001) were associated with less walking time. Greater lower limb 237 

strength (p=0.034) was associated with greater daily step count. No associations were found 238 

between age, sex, stroke severity, time post stroke, anxiety, cognition, pain or presence of a 239 

carer and activity outcomes (all p<0.05).  240 

In the final multivariable models, covariates from both psychosocial (depression and 241 

fatigue r=0.63) and physical domains (gait speed and walking endurance r=0.96) were 242 

moderately to highly correlated with each other, and when both were added the multivariable 243 

models for each activity outcome, they both became non-significant. As such we built the 244 

final models by adding the variable from each domain that was most strongly associated with 245 

the outcome. In the final models that were further adjusted for age, only depression was 246 

independently associated with greater total sedentary time (β 22.3 mins (95% CI 7.9, 36.5) 247 

p=0.004) and only slower gait speed was independently associated with less total walking 248 
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time (β 43.1 mins (95% CI 26.7, 59.5) p≤0.001) and step count (β 3780 (95% CI 2460, 5100) 249 

p≤0.001). 250 

Discussion 251 

The aim of this study was to investigate whether sedentary and walking activity 252 

changed during the first 3 months following discharge from inpatient stroke rehabilitation, 253 

and to examine whether factors might predict any change in activity over this time. We found 254 

that over 3 months daily sedentary time reduced and walking activity increased and that total 255 

sedentary time was accumulated in shorter (<30 minute) bouts at 3-months than in the first 256 

week at home. However, none of the baseline physical, psychological or cognitive factors 257 

explained the change in activity observed over the 3-months. Finally, at 3-months we found 258 

independent cross-sectional associations between greater depressive symptoms and higher 259 

daily sedentary time, and between slower gait speed and less walking time and step count.  260 

We observed change in activity comparable with several longitudinal studies in the 261 

subacute period post stroke 9,10,29. The magnitude of sedentary time reductions in our study 262 

(39 minutes over 3-months) was comparable to that found by other studies (30-minute 263 

reduction over 3-months 10). This may reduce mortality risk 2 and improve cardiovascular 264 

health 30. In contrast, one larger study (n=96) found no change in sedentary time between one, 265 

six and 12 months following stroke 14. Differences in findings might be explained by 266 

differences in baseline stroke severity. In the larger study by Tieges et al 14, participant’s 267 

average stroke severity was mild (NIHSS 2), whereas participants in our study had on 268 

average moderate stroke severity (NIHSS 7), suggesting that people with moderate stroke 269 

severity may have greater room for improvement in their activity levels early after stroke.  270 

We further identified that the pattern of total daily sedentary time was accumulated in 271 

shorter bouts (<30 minutes) over the 3-months. This is important, as shorter sedentary bouts 272 
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<30 minutes are associated with less increased risk of all-cause mortality compared with 273 

people in the greatest sedentary risk profile (high total sedentary time and accumulation in 274 

long bouts) 2. Converting this reduction in sedentary time to physical activity of any intensity 275 

confers even greater health benefits in older adults 31, and provides greater opportunities for 276 

ambulatory task practice. Achieving an additional 21 minutes of walking and an additional 277 

1112 steps per day across the first 3-months at home may promote greater recovery of 278 

function. Though there are not yet clear recommendations for daily step count targets in 279 

populations with activity limitations, 3500-5000 steps per day has been suggested as a 280 

normative range 32. Over the 3-month period the mean steps per day for participants in this 281 

study improved from below (2596 steps/day) to being within this range (4214 steps/day). 282 

Ongoing interventions could capitalise these gains further to improve function and build long 283 

term physical activity behaviours.  284 

An ability for clinicians to predict who may and may not change their sedentary and 285 

activity behaviours once they leave hospital is potentially useful to engage and support 286 

people in strategies to increase activity and reduce further stroke risk. We did not identify any 287 

statistically significant factors assessed at hospital discharge that predicted change in activity 288 

over the following 3-months. This may be attributable to the sample size being insufficient to 289 

predict change in activity, since it is known that interaction terms require much larger 290 

samples than simple regression terms to be detectable 33. A simulation using this data shows 291 

that assuming the effect sizes seen here, a sample size of 60 patients would provide enough 292 

power to find significant associations between change in steps/day and two factors: pain and 293 

the presence of a carer. An increase of sample size to 90 would add depression to that list. 294 

Though we collected a broad range of physical, psychological and cognitive measures, once 295 

at home in the community there may be other drivers of sedentary behaviour and activity. 296 

Early therapy and support, social and environmental factors, personal motivation and self-297 
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efficacy for activity may influence behaviour change for people with stroke more than 298 

physical, psychological and cognitive factors 34-36. Factors influencing sedentary and physical 299 

activity behaviours are likely to be complex and multifactorial. This poses a challenge for 300 

clinicians and stroke survivors at hospital discharge when aiming to implement strategies to 301 

reduce sedentary time and maximise activity in the longer term.  302 

We did identify factors that were cross-sectionally associated with sedentary time and 303 

walking activity 3-months after hospital discharge. Higher depression was independently 304 

associated with sedentary time, suggesting that mood is important to monitor and treat as it 305 

can vary after stroke 37. With known bidirectional associations between mood and activity 38, 306 

we cannot discount that other factors such as level of disability could be influencing 307 

sedentary time. However, at 3-months participants demonstrated a mean gait speed of 1.1m/s, 308 

suggesting that for some it is less likely that disability was impacting on sedentary time. An 309 

ability to walk well provides opportunities to resume pre-stroke life roles, leisure activities 310 

and to access the community 39. Faster walking speed at 3-months was associated with 311 

greater daily walking time and step count. Sedentary time can be high even with better 312 

functional ability  14,40. Despite a reduction, participants still spent 9.7 hours of their waking 313 

day sedentary. There remains great potential within a 24-hour period to increase walking that 314 

could enhance both functional recovery 7 and cardiovascular health 30. This may require 315 

behaviour change interventions for community ambulant people, and for those with limited 316 

ambulatory ability, interventions targeting gait speed during outpatient therapy can progress 317 

people into a higher ambulation category (household, limited community, full community) 318 

that improves function and quality of life 41.  319 

Strengths and limitations 320 
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This study has several strengths. Sedentary time and walking activity were measured 321 

using a validated objective device and there was careful identification and analysis of waking 322 

hours. To allow a unified approach for fixed effects and repeated measures, the analysis was 323 

conducted using linear mixed models. The sample included a range of presentation of stroke 324 

severity and walking ability ensuring that the broader stroke population are represented. 325 

Finally, the interaction between a broad range of physical, psychological and cognitive 326 

factors and time were examined, however psychosocial factors such as ongoing therapy 327 

interventions were not explored. There are some limitations in this study. As noted previously 328 

the analysis was underpowered to detect some associations, specifically factors associated 329 

with change over the 3-month follow up period. As our analyses were exploratory, a sample 330 

size calculation was not conducted for the longitudinal analysis and this is a study limitation. 331 

A small number of people were not included in the analyses either due to withdrawal from 332 

the study or loss of activity monitor data. Information on ongoing outpatient therapy was not 333 

included in our dataset. Consequently, some participants may have been more physically 334 

active as a result of engagement in therapy sessions which could have impacted our results by 335 

overestimating the improvements in activity measures observed. Participants not included in 336 

the change in activity analysis were slightly younger, more likely to be depressed, anxious or 337 

fatigued and less likely to be an independent walker at hospital discharge. Finally, while 338 

highly accurate to detect sedentary time, for people with very slow walking speeds the 339 

activPAL3 monitor can underestimate step count which may have impacted data for 4 340 

participants in this study 42.  341 

Conclusion 342 

In conclusion we observed reduced sedentary time, and greater walking activity in 343 

people with stroke at the 3-month time-period following inpatient rehabilitation discharge. 344 

However, we were unable to identify factors that explained this change in activity behaviour. 345 
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Depression was associated with sedentary time and gait speed with walking time and step 346 

count at 3-months. Rehabilitation should be maximised following discharge to optimise 347 

recovery and facilitate long-term physical activity behaviours.  348 
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Table 1. Baseline and 3-month characteristics of participants (n=28) 490 

 491 

 492 

NIHSS: National Institute Health Stroke Severity Score; 6MW: Six-minute walk test; 5xSTS: 493 

5 times sit to stand test; MoCA: Montreal Cognitive Assessment  494 

*n=26; #n=26 495 

Characteristics:  Baseline  3-months  

 n (%) n (%) 

Age (years) mean (SD) 69.1 (12.7)   

Male 14 (50.0)   

Days since stroke mean (SD) 43.3 (26.7)   

NIHSS score at stroke onset mean (SD) 7.4 (5.3)   

Independent walking  22 (78.6) 24 (85.7) 

Use of gait aid  17 (60.7) 13 (42.8) 

Depression score* mean (SD)  3.1 (2.4) 6.0 (3.9) 

Anxiety score* mean (SD) 4.7 (4.1) 6.2 (4.4) 

Fatigue score* mean (SD) 21.1 (7.0) 23.3 (8.3) 

6MW (m) mean (SD) 282 (164) 345 (181) 

5xSTS (sec) mean (SD) 15.2 (6.1) 17.9 (14.8) 

Gait speed (m/s) mean (SD) 1.00 (0.58) 1.09 (0.62) 

MoCA score# mean (SD) 22.4 (5.4) 22.6 (5.5) 

Pain present 9 (32.1) 8 (28.6) 

Living with carer 19 (67.9) 19 (67.9) 
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Table 2. Mean activity time at 1-week home, 3-months and adjusted mean differences in activity time post hospital discharge (n=28) 496 

Activity type  

(Total mins/day) 

Week 1 home 

 

3-months home 

 

Adjusted mean 

difference 

(mins)* 

95% CI p-value 

 mean (SD) mean (SD)     

Sedentary time  625 (160) 585 (146) -39 -70 -8 0.01 

Walking time 39 (30) 57 (43) 21 2 22 0.02 

Steps/day 2596 (2266) 4214 (3639) 1112 268 1956 0.01 

Total sedentary time accumulated in bouts >30 

mins 

438 (192) 390 (174) -44 -83 -5 0.03 

Total sedentary time accumulated in bouts >60 

mins 

302 (204) 270 (168) -29 -69 7 0.12 

Number of sedentary bouts > 30 mins 5.9 (1.6) 5.5 (2.0) -0.43 -1.1 0.3 0.22 

Number of sedentary bouts > 60 mins 2.7 (1.2) 2.6 (1.4) -0.04 -0.45 0.36 0.83 

*A linear mixed model was used with activity time as outcome and timepoint (week 1 or 3-months) as exposure. The model was adjusted for 497 

waking hours. Bold indicates p<0.05 498 
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Table 3: Predictors of change in each activity outcome between first week at home and 3-months later (n=28)* 499 

   Activity time (minutes)  

Predictor  Sedentary time  Walking time  Step count 

 β (95% CI) p-value β (95% CI) p-value β (95% CI) p-value 

Age (y) 0.8 (-1.8, 3.4) 0.56 -0.2 (-1.0, 0.6) 0.67     -27 (-98, 43) 0.45         

Male -5.1 (-65.6, 55.5) 0.86 1.3 (-18.0, 20.7) 0.89     36 (-1629, 

1701) 

0.96     

NIHSS 2.6 (-3.4, 8.6) 0.39 0.8 (-1.1, 2.7) 0.39     72 (-91, 234) 0.38     

Time post stroke (d) 0.8 (-0.4, 1.9) 0.19  0.1 (-0.3, 0.4) 0.76     7 (-25, 39) 0.68     

Depression 10.1 (-2.9, 23.1) 0.13 -2.2 (-6.5, 2.0) 0.30   -181 (-546, 184) 0.33     

Anxiety 5.0 (-2.8, 12.9) 0.21 -0.3 (-2.9, 2.3) 0.83     -33 (-254, 189) 0.77     

Fatigue 2.1 (-1.8, 5.9) 0.29 0.3 (-1.7, 1.1) 0.64    -32 (-155, 92) 0.61     

MoCA -2.2 (-7.5, 3.2) 0.42    -0.5 (-2.5, 1.4) 0.59     -41 (-210, 127) 0.63     

Mean gait speed 

(m/s) 

-43.9 (-96.7, 8.9) 0.10     2.6 (-14.8, 19.9) 0.77     30 (-1459, 

1519) 

0.97     

6MWT (10 m) -1.0 (-3.0, 3.0) 0.49   -0. 1 (-0. 7, 0. 5) 0.76     -10 (-70, 40) 0.64     
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Pain 14.8 (-49.6, 79.2) 0.65     -14.0 (-34.1, 5.9) 0.16     -1161 (-2887, 564) 0.18     

Carer -30.4 (-93.8, 32.9) 0.34     16.7 (-2.9, 36.4) 0.09     1644 (-23, 3312) 0.05     

*Each factor is in a separate model; β = for interaction; Bold = p<0.05 500 

Abbreviations: NIHSS: National Institute Health Stroke Severity score; MoCA: Montreal cognitive assessment, 6MWT: 6-minute walk test, 501 

5xSTS: 5-time sit-to-stand test 502 

  503 
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Table 4. Cross-sectional univariable associations between factors and activity outcomes adjusted for waking hours 3-months after hospital 504 

discharge (n=31) 505 

Factors  Sedentary time*  Walking time*  Step count 

 β (95% CI) β (95% CI) β (95% CI) 

Age (y) 0.8 (-3.6, 5.4) -0.8 (-0.2, 0.6) -56 (-152, 40) 

Male 10.4 (-101.4, 121.8) 16.4 (-13.8, 46.8) -1575 (-900, 4045) 

NIHSS 5.3 (-5.4, 16.2) 0.2 (-3, 3) 21 (-227, 269) 

Time post stroke (d) 1. 6 (-0.6, 3.6) -0.4 (-1.2, 0.0) -31 (-68, 6) 

Depression 18.8 (4.8, 32.4) -3.7 (-7.8, 0.6) -340 (-674, -5) 

Anxiety 10.2 (-2.4, 22.8) -2.8 (-7.2, 0.6) -285 (-572, 2) 

Fatigue 8.9 (2.4, 15.0) -2.3 (-4.2, -0.6) -189 (-338, -40) 

MoCA -2.9 (-15.0, 9.6) 1.5 (-1.8, 4.8) 118 (-184, 420) 

Mean gait speed (m/s) -105.7 (-181.8, -29.4) 43.3 (26.4, 60.0) 3792 (2452, 5132) 

6MWT (10 m) -3.0 (-6.0, 0.1) 1.0 (1.0, 2.0)  110 (50, 170) 

5xSTS test (s) 0.2 (-1.8, 5.4) -1.3 (-2.4, -0.0) -94 (-180, -8) 

Pain -90.2 (-216.6, 36.0) 18.5 (-17.4, 54.6) 1237 (-1760, 4234) 
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Carer at home 16.1 (-105, 137.4) 5.2 (-28.8, 39.0) 594 (-2168, 3357) 

 506 

*Time in minutes. Bold indicates p<0.05 507 

Abbreviations: NIHSS: National Institute Health Stroke Severity score; MoCA: Montreal cognitive assessment, 6MWT: 6-minute walk test, 508 

5xSTS: 5-time sit-to-stand test 509 

 510 
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 512 
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