OACU

AUSTRALIAN CATHOLIC UNIVERSITY

Research Bank
Journal article

Accelerometer and global positioning system measurement of
recovery of community ambulation across the first 6 months after
stroke : An exploratory prospective study

Mahendran, Niruthikha, Kuys, Suzanne S. and Brauer, Sandra G.

This is the accepted manuscript version. For the publisher's version please see:

Mahendran, N., Kuys, S. S. and Brauer, S. G. (2016). Accelerometer and global
positioning system measurement of recovery of community ambulation across the first 6
months after stroke : An exploratory prospective study. Archives of Physical Medicine
and Rehabilitation, 97(9), pp. 1465-1472. https://doi.org/10.1016/].apmr.2016.04.013

This work © 2016 is licensed under Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International.



https://doi.org/10.1016/j.apmr.2016.04.013
http://creativecommons.org/licenses/by-nc-nd/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0

Accepted Manuscript

Archives of
Physical Medicine
and Rehabilitation

Accelerometer and Global Positioning System measurement of recovery of

community ambulation across the first six months following stroke: an exploratory

prospective study

Dr Niruthikha Mahendran, PhD, Professor Suzanne S. Kuys, PhD, Professor Sandra >
G. Brauer, PhD

PII: S0003-9993(16)30149-6
DOI: 10.1016/j.apmr.2016.04.013
Reference: YAPMR 56542

To appearin:  ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION

Received Date: 20 October 2015
Revised Date: 11 April 2016
Accepted Date: 22 April 2016

Please cite this article as: Mahendran DN, Kuys SS, Brauer SG, Accelerometer and Global Positioning
System measurement of recovery of community ambulation across the first six months following stroke:
an exploratory prospective study, ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION
(2016), doi: 10.1016/j.apmr.2016.04.013.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.apmr.2016.04.013

Running Head: Community ambulation after stroke

Accelerometer and Global Positioning System measur ement of
recovery of community ambulation acrossthefirst six months

following stroke: an exploratory prospective study

Authors: Dr Niruthikha Mahendran PhD*?', Professor Suzanne S Kuys PhD **", Professor

Sandra G Brauer PhD?

Affiliations:

Division of Physiotherapy, School of Health and Rehabilitation Sciences, University of
Queendand, Brisbane, Australia

2 Discipline of Physiotherapy, Faculty of Health, University of Canberra, Canberra, Australia
3 School of Physiotherapy, Faculty of Health Sciences, Australian Catholic University

* Griffith Health Institute, Griffith University, Brisbane, Australia

* Author has changed affiliation during the study period

Corresponding Author

To: Niruthikha Mahendran

E-mail: n.mahendran@canberra.edu.au

Address; 226/41 Chandler Street, Belconnen, ACT 2617

Phone: +61 413 656 226



Fax: +61 2 6201 5666

We certify that no party having adirect interest in the results of the research supporting this
article has or will confer a benefit on us or on any organization with which we are associated
AND, if applicable, we certify that all financial and material support for this research (eg,
NIH or NHS grants) and work are clearly identified in the title page of the manuscript.

(Niruthikha Mahendran, Suzanne Kuys Sandra Brauer).

Acknowledgements: We thank The Prince Charles Hospital Research Foundation for
financial assistance to purchase devices with their Small Equipment grant.

Conflict of Interest: Nil.



N

Community ambulation after stroke

Accelerometer and Global Positioning System measur ement
of recovery of community ambulation acrossthefirst six

months following stroke: an exploratory prospective study



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29
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Abstract

Objectives. To characterise community ambulation and deternfimehanges
across the first six months following dischargenirbospital after stroke.

Design: Prospective, observational study.

Setting: Community setting, Brisbane, Australia.

Participants: 34 subacute stroke survivors with no cognitive impant or
conditions limiting mobility prior to stroke.

I nterventions: Nil

Main outcome measures. Community ambulation was measured by an
accelerometer, Global Positioning System and agtdiary. Measures included:
volume (step count; time spent in the communityndisitting, standing and
walking), frequency (number of community trips; rioen of and time in short,
medium, long duration bouts) and intensity (nunmifeand time at low, moderate,
high intensity bouts) and trip type at one, threé six months following hospital
discharge.

Results: At one-month, participants took on average onepepday in the
community, lasting 137+113 minutes. Overall, ma@shmunity ambulation was
spread across long duration bouts (>300 stepshdp$1.3 to 14.1 minutes/day and
moderate intensity bouts (30-80 steps/minute). & nexs no change in community
ambulation trip type (p < 0.302) or ambulation eaeristics over time except for a
greater number of and time spent in long ambulatimuts at six-months only (p <
0.027).

Conclusions: Total volume and intensity of community ambulatthd not change
over the first six-months post-discharge afterksrddowever, at six months,

survivors spent more time in long duration ambolatiouts. Review of stroke
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survivors at six-months following hospital dischaig suggested, as this is when

changes in community ambulation may first be observ

Keywords: Stroke, Community ambulation, GPS, accelerometeivity diary
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List of abbreviations

GPS Global Positioning Systems

10MTW Timed 10metre walk (comfortable pace)
6MWT 6-minute walk test

SD Standard Deviation

Returning to community ambulation, that is, indegest ambulation outside the home and
yard, is regularly reported as a key goal by a nitgjof stroke survivors However despite
its importance, individuals with chronic stroke qaete fewer community trips and walking
related activities compared to healthy adultSurther, high scores on clinical measures of
gait and function do not predict successful comityusinbulation outcomes after strdke
As community ambulation is a vital precursor tocassful community re-integratityn

limitation in this outcome could contribute to fuer disability and poor health outcorh&8

To date, community ambulation after stroke has leeasured through self-report diaries
and questionnairé$’. However, these methods are limited by accuratalifeand do not
provide objective measures of community ambulatiRecently, devices including
accelerometefsand global positioning systeffis' have shown potential for measurement of
community ambulation after stro¥eAccelerometers have been used to measure daily
walking activity after stroke, with increases inilgatep count reported in the first three
months after hospital dischafgé>. How much of this occurs in the community is unkmo
Global positioning systems (GPS) have been usedencase study of a stroke survivor, to
investigate life space and components of outdodsility™. In combination, accelerometers
and GPS may allow for isolation of community amhiola measures from daily walking

activity'.



60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84
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Longitudinal measurement of community ambulatioross the subacute phase of stroke is
important, as this period is often associated wfthnges in post-stroke impairméefits

activity limitations®*®and personal factors”® These changes may also contribute to
improvements in ambulation characteristics and aelies within the community, such as
trip duration and frequency, steps taken, purpdseps, and choices around interaction with
the physical environmerit§?*?? Understanding recovery across this phase magtassi
determining why chronic stroke survivors demonst@dor community ambulation
outcome$?’. However, accurate, objective measurement a¢hessubacute phase post-

stroke is required.

Thus this study aimed to characterise communitywation using a combination of
accelerometers, GPS devices and self-report actiiaries and determine if the
characteristics and purpose of community ambulatfanges across one, three and six
months following hospital discharge after strokevds hypothesised that stroke survivors
would increase levels of community ambulation anglage in more social and recreational

community ambulation over time.

M ethods

This study followed a prospective longitudinal atvs¢ional design. Institutional ethical
approval was obtained and all participants proviaatien informed consent. This study

was conducted in accordance with the Declaratiddad$inki.

Participants
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A sample of 42 people who had been diagnosed withes was recruited from acute stroke
and rehabilitation units of a tertiary referral pival in Brisbane, Australia. Participants were
included if they (1) presented with a stroke witthie past 4 months, (2) were aged > 18
years and (3) were discharged into the communitiy¢oalone or with a carer or spouse.
Individuals were excluded if they: (1) had a diagis@f another neurological condition (e.g.
Parkinson’s disease) or co-morbidities that limiéeabulation prior to stroke (2) had any
unstable medical condition, (3) had chest painrthetacks, angioplasty or heart surgery in
the previous three months, (4) unable to walk imgdor 10m, (5) were discharged to a
residential aged care facility, (6) had moderateeteere expressive or receptive

communication difficulties or (7) scored < 24/30the Mini Mental State Examinatith

Procedures

Participants attended four assessments: at dislflang hospital, and at one, three and six
months following hospital discharge. At the disgeassessment, general clinical
information, demographics and measures of gaitfamction (Modified Rankin Scale, Motor

Assessment Scale, Timed 10 metre walk test, anoh6tenwalk test) were collected.

At each follow-up assessment, participants weteditvith an accelerometer, the
ActivPAL™ and provided with a Garmin GPS device and agtidiary to measure usual

community ambulation over four ddy3he ActivPAL™

was worn continuously over the
measurement period. The GPS was switched on hyattieipant at the commencement of

any community trip, defined as any trip ‘outside ttome and yard’ and switched off when
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participants returned home. In addition, particisatocumented details of each community

trip via an activity diary.

The ActivPAL™ s a uniaxial accelerometer, which records messsat 15 second epochs,
and deemed valid and reliable for community amlaatmeasurement after strdkeThe
ActivPAL™ was encased in a waterproof covering and affiretie skin in the middle of
the front thigh with a low irritant sticker (hypa&jJi Measures collected from the device

included step counts and activity duration.

The Garmin Forerunner 910X7s a GPS enabled sports watch with a batteryofifigp to 20
hours and recording frequency of 2.4 GHz. The GaiG#®S operating system was
previously deemed valid and reliable for locatiowl @uration of trips in a sample of chronic
stroke survivor¥. Participants wore the device on the wrist ofrtlaéiected arm, to ensure
easy manipulation of the device. Data and grapleirdxd from the Garminconnect website
(www.garminconnect.com.au) provided overall tripnsnaries which were used to identify

location and time spent out of the home and yard.

Participants completed an activity diary that dethtrip time, location, estimated time spent
walking, transport choice, purpose of communitgdrand any issues encountered during
trips. The activity diary was used during GPS atckierometer data cleaning and analysis
and to obtain purpose of trips into the community.

Outcome M easures

An ‘ambulation bout’ (defined as a 15-second epwith > 2 stepsy?*was used to derive
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measures of volume, frequency and intensity basetk&initions previously used in
stroke"*>. Volume of community ambulation was characterised by messsaf total number
of steps and time in minutes spent out in the comiyuas well as time spent sitting/lying,
standing, walking and upright in the community gay.Freguency of community
ambulation was characterised by measures of tataber of community trifsand
ambulation bouts per day, as well as number oftatad time in minutes taken at each
ambulation bout duration per dagout duration was defined as — short: < 40 steps;
medium: 41-300 steps; and long: > 300 stelmsensity of community ambulation was
determined based on the number of and total tirmimutes spent at each ambulation bout
intensity per day®. Bout intensity was defined as — low: a cadence 8 steps/minute;

moderate: a cadence of 30-80 steps/minute; and &igadence of > 80 steps/mintite

Trip purpose was defined based on the purpose reported by ttieipant for each

community trip. Purpose of trips was categorizetbading to the participation domain of the
Stroke Impact Scale (version 3@nd included: 1) work, 2) social, 3) recreationedsential
errands and roles and 5) religious and spiritualltiigurpose trips were categorized based on

main purpose of the community trip confirmed bytiggyants, diaries and GPS maps.

Data Analysis

Measures of community ambulation were obtainedrahysing subsets of ActivPAL! data
using start and stop times and location data fleenGPS and activity diary. A customised
MATLAB € program was used to obtain measures. Data wezerszd for normality. All
measures of community ambulation were positivegnedd, and were thus square root

transformed?.
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Community ambulation after stroke

Means, standard deviation and range for all rawsones of volume, frequency and intensity
were calculated to characterise community ambulatoone, three and six months following
hospital discharge. Linear mixed effects model(nging transformed data), adjusted for
age€® and discharge gait speéd was used to test for change in community amtnati

across the three time points.

Proportion of trips taken, total time in the comntyiand total steps in the community for
each trip purpose across the three time pointscatasilated. Cross-tabulation and Kruskal-
wallis testing were used to check for change in Inemof community trips by trip purpose.

Significance was set for p <0.05. SPSS 2t@s used for all statistical calculations.

Results

Participants

Of 225 stroke survivors screened prior to hospitetharge, 42 were recruited. From
recruitment at hospital discharge to one montleg fiarticipants were lost to follow-up; one
participant refused to wear devices and two paeicis had insufficient GPS data at all three
follow-up time points. Data from a total of 34 peigants were included in the final analysis.

See Figure 1 for flow of participants through thedy.

Insert Figure 1
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Table 1 details the sample characteristics at kadsfischarge. Discharge gait speed and
endurance indicated that twenty (60%) particip&iais met both gait speed and endurance
criteria and twenty-four (71%) participants had mait speed criteria for independent

community ambulatiof.

Insert Table 1

Characteristics of community ambulation

Participants recorded a total of 325 communitystapross the three time points. Of all
community trips, 14% were missing GPS/diary data, 8% had no purpose reported by
participants across all time points. All particitmambulated within the community at least
once across the four-day measurement period ekmephe participant at one month (see
Figure 2). Approximately 30-40% of stroke survivarabulated within their community

every day at all time points (see Figure 2).

Insert Figure 2

Volume, frequency and intensity of daily commuratybulation across one, three and six
months are reported in Table 2. Participants taokrad 1700 to 2300 steps (range 0-10,495
steps) over on average, 2-3 hours per day in themamity across all time points. Most time
was spent in sitting positions (1-2 hours per daeyth 20-25 minutes (range 0-120 minutes)

spent walking in the community per day (see Table 2

10
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Participants took on average, one trip into thermomity per day. Community ambulation
was spread across a total of 23 to 28 bouts (r@fdfebouts) each day across one, three and
six months. Short ambulation bouts (< 40 stepseweost common at all time points (see
Table 2). However, most time was spent in long datlmn bouts (>300 steps) at one and six

months and in medium ambulation bouts (40-300 t#phiree months (see Table 2).

Most ambulation bouts and time spent walking indbemunity were spent at moderate
intensity levels (see Table 2). Least time was sp@ifking in the community at low intensity
levels (< 30 steps/minute), despite similar numloé@mbulation bouts per day in moderate
intensity ambulation. Only 1-2 bouts of communitslking per day were of high intensity
(>80 steps/minute) at all time points, with strekevivors spending 7.8 to 13.2 minutes per

day walking at a high intensity within their comniiyn

Insert Table 2

Figure 3 displays the proportion of trips takendach trip purpose. Most trips and time spent
in the community were associated with essentigsrahd errands at all time points (see
Figures 3 and 4a). While most steps were takeadsential errands at one month, by three
months most steps were taken during recreation&itaes (see Figure 4b). Number of trips
and time spent out in the community for the purpafssork increased at six months only.
Stroke survivors demonstrated a decreased propatitiips, time and steps in social trips
over time. There was minimal change in the tripsitie purpose of religious and spiritual

practices.

Insert Figure 3

11
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Insert Figure 4

Changesin community ambulation acr oss one, three and six months

Changes in community ambulation over the three poiats, adjusted for age and discharge
gait speed, are presented in Table 3. Time haghdafisant effect on number of and time
spent in long duration ambulation bouts only (p.628) (see Table 3). There were no
significant changes in community ambulation overdiexcept for an increase in the number
of and time spent in long ambulation bouts at sonths following hospital discharge.
However, there was a trend towards an increassgahttime spent in medium duration
ambulation bouts over the six months. The numbepofmunity trips for each trip purpose

did not change over the six months (p > 0.302).

Insert Table 3

Discussion

This study is the first to prospectively charagerommunity ambulation across the
subacute phase of stroke using a combination d¢f.t&roke survivors who could walk at
hospital discharge did not demonstrate any chamgemmunity ambulation until six months
after returning home. At this time point, strokevsuors increased the number of and time
spent in long duration ambulation bouts, with noeotchange in characteristics of

community ambulation. Stroke survivors most oftecessed their community to complete

12
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essential errands and in contrast to the studythgsds, did not engage in more social and

recreational community ambulation over time.

Contrary to our hypothesis, the current samplelimasited improvement in community
ambulation over the first six months after hospiliacharge. This was despite most survivors
meeting criteria for independence with communitypatation %, half the sample being
referred to community-based therapy after hosdisdharge and half the sample having
carer suppoft. Further, functional improvements are anticipatembss this stag&'’. One
reason for this could be that the sample had ajrestdrned to pre-stroke community
ambulation by one month post dischafgelowever this seems unlikely, as the number of
community trips measured at one month in the custry were lower than that reported in
studies of healthy older aduifé, who on average take $?o 1.8 trips per day. Further, a
study of survivors more than 3 years post-stroke tdd a similar number of community
trips per day as the current study, demonstrateidstinoke survivors had significantly fewer
community trips compared to healthy controls. Thiuss, likely that the current sample had

decreased community ambulation at all three timetpo

It is likely that a combination of factors acrossious domains of the International
Classification of Function, Disability and HealliKF) contribute to the recovery of
community ambulation after strokeFor example, in people with chronic stroke, mood
disorderg’, impaired executive functidh challenging physical environmefitsack of carer
support?, or poor self-efficacy are related to reduced self-reported community
reintegration, and thus may also affect communitpalation outcomes. Future studies
should explore the relationship between factoresecall domains of the ICF with

community ambulation in people with stroke.

13
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281

282  Community ambulation may recover differently, améioa different timeframe to clinic-
283  based measures of functin’ and free-living activity after strok&'> A recent study

284  proposed that recovery of community re-integratifier stroke, and thus community

285 ambulation, may be reliant upon successful tramsibietween a series of goals, including
286  gaining physical function, establishing independgm@cljusting expectations and physical
287  capacity to engage in meaningful réfeghis process may take months to over a year to
288 adjust and manage expectations around a returtitdtias, roles and responsibilit#&sin

289 light of this, and the observed change in charesties of community ambulation at six

290 months in the current study, community ambulatecorvery may only begin after six

291 months following hospital discharge post-stroketuFe studies of community ambulation
292  after stroke should consider a longer follow-upgetfe.g. > 6 months), and qualitative
293 methods exploring how community ambulation recoadtsr hospital discharge.

294

295 In the current study, the most common purposedarraunity ambulation at all time points
296 was to engage in ‘essential roles and errands’ aadpousal and parental duties, shopping,
297 and medical appointments. Essential roles and @srare also the most common purpose for
298  community trips in groups with mobility limitatioHs™, including survivors with chronic
299  strokd. While healthy older adults similarly make tripga the community to visit shopping
300 centre$® they also often make trips for social and redoeal activities (35-80% of

301 trips)"*® In contrast, social and recreational communipstmade up only 25-35% of all
302 trips in the current study. Thus, stroke survivoisy restrict community-based social or
303 recreational engagement early after hospital diggha

304

14



305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

Community ambulation after stroke

Interestingly, in the current study, most stepsestaken during recreational community trips
at three and six months. Thus, assistance in isgrg@ngagement in these trip types may be
useful in improving overall community ambulationcteasing ambulation within community
environments may increase the proportion of daiypalation that occurs over long bouts
and moderate to high intensities, as distance peédsrequirements are often higher for
community environments than for household-basedudatibn'?*"*® Even in the current
study, a high proportion of ambulation occurrecbasrlong duration bouts and moderate to
high intensities — ambulation characteristics a@issed with health beneffts Thus,
encouraging return to recreational activities stidod considered during future management

of stroke.

Sudy Limitations

One limitation of the current study is the smalidst sample. Further, findings are limited to
those able to walk at hospital discharge. Anotimeitdtion concerns the use of chosen
devices. While devices selected demonstrated patéot measurement of community
ambulation over four days, GPS requires strokeigors to start and stop recordings and
charge the device daily, which could result in &ale engagement with the device over
multiple days. In addition, while the accuracy of@lerometers at slow gait speeds has been
queried®, the ActivPAL™ demonstrated good agreement with direct observafisteps at
gait speeds below 0.42m/s in people with sttok@nly two participants in the current
sample walked at gait speeds <0.42m/s, thus thislikely to have impacted study findings.
However, rapid advances in GPS technology and Wwkadevices have been made recently.
In future, devices that can measure location oddndur periods, are accurate at slower

speeds, have a long battery life, simple userfexter are unobtrusive and require little user

15
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input would be ideal for community ambulation measuent after stroke if determined

reliable and accurate in this population.

Conclusions

Stroke survivors access their community regulaslipfving hospital discharge. Changes in
community ambulation across the first six montherafospital discharge are only observed
at six months, through an increased number of iamel $pent in long duration ambulation
bouts. Total volume and intensity of community ataban after stroke, and purpose of
community trips remains unchanged over the fissnsdnths following hospital discharge. It
would be beneficial to consider follow-up of strak@vivors at six months after hospital

discharge, as change in community ambulation méylmnfirst observed at this time point.
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Figure Legends

Figure 1: Flow of participants through study.

Figure 2: Proportion of the sample who took a ¢ into the community on one, two, three,

four or no days across the measurement periodegttioree and six months.

Figure 3: Proportion of trips taken for each pumatl, 3 and 6-months.

Figure 4: Proportion of (a) time spent and (b) stigken in the community for each trip type

at 1, 3 and 6-months.
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Table 1. Sample characteristics at hospital discharge

n=34
Demographics
Age (years) 71.6+13.8
Rehab stay (days) 23.6+21.3
Gender (n, % males) 24,70.6
Employed prior to stroke (n, %) 12, 35.2
Returned to work by six months (n, %)* 5,42.0
Carer (n, % with) 16,47.1
Hemiplegia (n, %)
Nil 7, 20.6
Left 6,17.6
Right 20, 58.8
Bilateral 1,29
Modified Rankin Scale score/ 6 (median, IQR) 2,1
Motor Assessment Scale score at discharge
MAS item 1 score/ 6 (median, IQR) 6,0
MAS item 2 score/ 6 (median, IQR) 6,0
MAS item 3 score/ 6 (median, IQR) 6,0
MAS item 4 score/ 6 (median, IQR) 6,0
MAS item 5 score/ 6 (median, IQR) 6, 2
MAS item 6 score/ 6 (median, IQR) 6, 0
MAS item 7 score/ 6 (median, IQR) 6, 1
MAS item 8 score/ 6 (median, IQR) 6, 2
Aphasia (n, % with) 9,26.5
Received therapy on discharge (n, %) 18, 52.9
Independent with outdoor walking at discharge 32,94
(n, %)
Used agait aid at hospital discharge (n, %) 15,44
Measures of walking capacity
10MTW (m/s) 10+04
6MWT (m) 334.7 + 139.7

10MTW: Timed 10 metre walk (comfortable pace), BMWT: 6-minute walk test, MAS: Motor assessment scale, * of
those who were working prior to stroke.



Table 2: Mean (SD) of volume, frequency and intensity of community ambulation per day at 1, 3 and 6-months following hospital discharge (raw
scores)

1-month 3-months 6-months
Volume
Step count, counts 1859+ 1880 1700+ 1380 2298 + 2605
Time spent out in community, minutes 137.0+113.2 120.0+66.9 1769+ 148.8
Time spent sitting/lying, minutes 84.8+84.1 709+431 1156+116.8
Time spent standing, minutes 30.9 + 29.2 29.0+ 217 35.7 +28.2
Time spent walking, minutes 21.3+20.1 201+ 147 255+ 26.6
Time spent upright, minutes 52.2 + 45.6 49.1+315 61.2 + 50.0
Frequency
Total number of trips, counts 1.2+0.8 1.1+0.7 11+0.6
Number of bouts, counts 23.8+20.9 242+ 17.6 27.8+ 226
Number of short bouts, counts 16.3+15.4 16.8 + 13.6 19.0+16.2
Number of medium bouts, counts 6.3+5.6 6.4+55 7.3+6.9
Number of long bouts, counts * 11+15 10+1.2 15+1.8
Duration of time in short bouts, minutes 74+7.1 7.8+6.6 85+7.3
Duration of time in medium bouts, minutes 10.6 + 9.6 11.0+9.3 119+12.2
Duration of time in long bouts, minutes * 11.3+14.9 95+11.2 14.1+21.3
Intensity
Number of low intensity bouts, counts 10.1+94 11.2+ 105 11.1+99
Number of moderate intensity bouts, counts 11.9+11.2 11.3+8.7 14.3+132
Number of high intensity bouts, counts 17+19 17+19 24+26
Duration of time in low intensity bouts, minutes 49+ 4.6 59+6.1 53+4.7
Duration of time in moderate intensity bouts, minutes 14.0+12.9 14.7+12.2 16.1 +15.9
Duration of time in high intensity, minutes 10.3+13.8 7.8+ 10.7 13.2+21.2

* indicates that time had a significant effect on measure of community ambulation when adjusted for age and discharge walking capacity (p < 0.05)



Table 3. Changes in community ambulation across 1, 3 and 6-months (values are transformed and adjusted for age and discharge gait speed)

Month 1to month 3 Month 1to month 6
95% 95%
Mean . M ean )
confidence p-value confidence p-value
change : change ;
interval interval
Volume
Step count 191 -78.710 116.8 0.688 116.0 1.2t0230.7 0.048
Time spent out in community 11.3 -14.210 36.8 0.366 12.7 -27.91053.3 0.524
Time spent sitting/lying 104 -12.71t033.5 0.353 -0.5 -39.910 38.8 0.978
Time spent standing 4.6 -1291t022.2 0.590 9.5 -8.6t027.7 0.290
Time spent walking 1.8 -8.9t0125 0.731 12.7 0.0t025.3 0.050
Time spent upright 4.0 -14.7t0 22.7 0.664 15.6 -6.1t037.2 0.151
Frequency
Total number of trips 0.6 -1.5t0 2.7 0.583 0.3 -14t02.0 0.686
Number of bouts 8.2 -6.2t022.5 0.247 8.0 -84t0244 0.323
Number of short bouts 7.1 -5.71020.0 0.262 4.2 -10.1t0 184 0.552
Number of medium bouts 4.9 -3.6t013.4 0.245 8.4 -1.1t017.9 0.080
Number of long bouts * -0.2 -3.6t03.3 0.914 4.7 17t07.7 0.003
Duration of timein short bouts 4.7 -4.2t013.5 0.287 3.0 -6.5t012.5 0.522
Duration of time in medium bouts 6.8 -42t017.8 0.210 121 -0.1to24.4 0.052
Duration of timein long bouts * 0.3 -10.3t010.8 0.957 131 3.5t022.7 0.010
Intensity
Number of low intensity bouts 4.1 -7.2t015.4 0.460 18 -9.3t012.9 0.742
Number of moderate intensity bouts 6.4 -4.7t0 175 0.244 8.7 -4.3t021.6 0.179
Number of high intensity bouts 15 -2.8105.8 0.482 3.7 -0.7t07.2 0.104
Duration of timein low intensity bouts 4.4 -3.8t0 125 0.277 21 -55t09.7 0.579
Duration of time in moderate intensity 6.5 -7.31020.3 0.340 11.0 -2.610 24.6 0.108
Duration of timein high intensity bouts 3.3 -89t0 155 0.580 10.1 0.61t019.7 0.038

* indicates significant effect of time on measures (overall change p < 0.05), ~ indicates trend towards time having an effect on measures (overall change p: 0.05 to 0.99), p-values
are presented for univariate analyses only.
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Figure 2: Proportion of the sample who took atrip out into the community on one, two, three,
four or no days across the measurement period at one, three and six months



O1-month

20 O3-months

15 u6 th
10 -montns
5

sl iy

Work  Social RecreationEssential Religious

Proportion of trips (%)
3

Trip type

Figure 3: Proportion of trips taken for each purpose at 1, 3 and 6-months

® 50 50
= 5 c 45 —
ey — 1) —1
g L 3b c_u; § 35
32 B S O1-month
Sc =2 5
= 55 55 O3-months
5 E 2 cE 2
SE 15 2E 15 B 6-months
£%0 S° 10
o o
ax i i
E 0 I;I - || . .J:. o 0 /M . | | .. | L. —.

Work  Social Recreation Essential Religious Work  Social Recreation Essential Religious

Trip type Trip type

Figure 4: Proportion of (a) time spent and (b) steps taken in the community for each trip type at 1,

3 and 6-months.



