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Abstract:

Objective: This study aimed to determine effectiveness of current interventions to
improve real world walking for people with stroke and specifically whether benefits are
sustained. Data sources: EBSCO Megafile, AMED, Cochrane, Scopus, PEDRO,
OTSeeker and Psychbite databases were searched to identify relevant studies. Review
methods: Proximity searching with key words such as ambulat*, walk*, gait, mobility*,
activit* was used. Randomised controlled trials that used measures of real world
walking were included. Two reviewers independently assessed methodological quality
using the Cochrane Risk of Bias Tool and extracted the data. Results: Nine studies
fitting the inclusion criteria were identified, most of high quality. A positive effect
overall was found indicating a small effect of interventions on real world walking (SMD
0.29[0.17, 0.41]). Five studies provided follow-up data at > 3-6 months which
demonstrated sustained benefits (SMD 0.32 [0.16, 0.48]). Sub group analysis revealed

studies using exercise alone were not effective (SMD 0.19 [-0.11, 0.49]) but those



incorporating behavioural change techniques (SMD 0.27 [0.12, 0.41]) were.
Conclusions: A small but significant effect was found for current interventions and
benefits can be sustained. Interventions which include behaviour change techniques

appear more effective at improving real world walking habits than exercise alone.



Introduction

Real world walking describes actual walking in usual settings as opposed to the walking
that occurs in a clinic or standardised environment characteristic of rehabilitation
settings (1). Usual walking behaviour can be measured with an activity monitor or
retrospective self-reports of actual walking (2). Walking is the most popular form of
physical activity (3) and walking regularly even ‘around the block’ can provide
protection against future functional decline even for those already disabled (4). The
majority of stroke survivors rate walking as important or very important (5) and
difficulty with walking as one of their largest unmet needs (6). Moderate activity
(including walking) for 20-30 minutes on most days following stroke can reduce the
relative risk of premature death from a second stroke by 41% (7). However people with
stroke walk less than virtually any other clinical population (8) and take 50% less steps

each day than their age-matched peers (9).

Several randomised controlled trials have investigated the use of exercise-based
interventions to improve walking for people with stroke (10—-14). Most studies report
similar findings with gains in the ability to walk further and/or faster in the indoor clinic
setting (10,12—14). The size of the treatment effect in these studies is modest (e.g. 20-

50m increase in the six-minute walk test- a measure of walking capacity) and gains in



walking ability following exercise are seldom sustained once the intervention has
ceased (15,16,10,12). Further, it is unclear if gains in walking ability as measured in a
clinic setting extend to changes in a real world setting (12,14). Behaviour change
techniques such as goal setting, action planning and self-monitoring can be very
effective at improving physical activity for healthy people (17), are familiar to
rehabilitation professionals (18) and may a help sustain gains once professionally-led
exercise programs finish. The overall research question for the review was: how
effective are current interventions to improve walking in the real world compared to

usual care or no intervention for people with stroke?

Methods:

We aimed to include all published randomised controlled trials or quasi randomised
controlled trials exploring the effectiveness of either a single intervention or combined
interventions on real world walking following stroke. The primary outcome was a
change in real world walking (as measured by an activity monitor such as an
accelerometer or pedometer, and/or measured with self-report questionnaire). Our
definition of real world walking behaviour was developed through an iterative process
that involved reviewing existing definitions of related concepts (e.g. community

ambulation, performance, capacity and capability), debate and consultation with the



review team to reach a consensus on a definition. The primary outcome focus of this
review is walking activity a person actually does do in real world settings (e.g.
performance) versus what they can do (e.g. capacity or capability). The full definition of

real world walking is found in Appendix One.

Studies were included if participants were >16 years of age with a stroke of any type, a
randomised or quasi-randomised study design was used and there was a control group
of usual care, no intervention or attention control. When screening for inclusion we
looked carefully at the outcome measures in each study to ascertain whether it reflected
real world walking behaviour as described in our definition (see Appendix One). For a
self-report measure to be included the majority of items (i.e. >50%) needed to be
consistent with our definition. If we were unable to obtain a copy of the outcome
measure then we did not include it. Interventions were considered as long as an outcome
measure that quantified real world walking was used. As such interventions were
included whether delivered by a health professional or a lay person, and modes of
delivery could include one on one, group or using some form of technology such as a
computer or phone. Only studies published in English were included due to funding and

resource limitations.

Search strategy



The following databases were searched; EBSCO Megafile (which includes Medline,
CINAHL, Sports Discus), AMED, Scopus and the Cochrane Database of Systematic
Reviews. A second search using key words of; ‘walking and stroke’, ‘gait and stroke’
and ‘activity and stroke’ was undertaken in PEDRO, OT Seeker & Psychbite. The
reference lists of three Cochrane systematic reviews (19-21) which included
interventions to improve walking after stroke were also hand searched for relevant
studies that met our inclusion criteria. Databases were searched from their inception, the
initial searching took place in February 2013 and was updated in November 2015. (See

Appendix Two for the full search strategy).

Screening for inclusion

The initial screening process involved reviewing titles and abstracts to identify those
papers possibly or probably meeting the inclusion criteria. Full text of papers were
retrieved and reviewed in full by two independent reviewers (CS and SM) to determine
eligibility for inclusion. If there was any uncertainty, a copy of the outcome measure(s)
were obtained and closely scrutinized. Disagreements were initially resolved by
discussion and consensus and, if necessary, a third reviewer acted as an adjudicator

(NK).



Some of the studies also published a protocol or further information about the
intervention (22-25). These papers were excluded from the meta-analysis but referred to

during the data extraction process for additional information if needed.

The mobility subscale of the Nottingham Extended Activities of Daily Living, was
identified as potentially containing items of relevance. Authors were contacted to
request the raw data. Two of the authors contacted were able to provide this data (28,29)
and these two studies were then able to be included following reanalysis of the data
supplied. Reanalysis involved dichotomizing the raw data in Excel 2010 (into ‘0’ for
did not do and ‘1’ for did do) and the scores summed for each item with means and
standard deviations calculated. For example the first item on the mobility subscale is “In
the last few weeks did you walk around outside?” There were four preselected answers
and each response was given a ‘0’ if the answer was ‘Not at all’ but a ‘1’ if it was either
‘with help’, ‘on your own with difficulty’ or ‘on your own’. This was necessary to
ensure the outcome truly reflected what someone actually did do, regardless of whether

they required assistance to do it.

Data extraction and analysis:

Data were extracted and level of bias assessed independently by two reviewers (CS and

SM) using the Cochrane Risk of Bias Form which evaluates each study on different



sources of potential bias (26). Extraction of information from each study included: a)
study aims, b) design, c) description of participants including inclusion and exclusion
criteria, d) study setting, e) description of intervention and control including duration,
timing and who delivered it, f) outcomes that reflected the domain of interest, and g)
potential for bias issues, including the presence of a blinded assessor and how missing

data was handled i.e. whether there was intention to treat analysis.

Data were entered in RevMan 5 (27) and individual effect sizes using post-intervention
outcomes calculated. Given the heterogeneity of the outcome measures, a standardised
mean difference was used to calculate the overall effect size and measures of
consistency using the I? statistic were also calculated (26). A random effects analysis
was undertaken (26). Two of the studies (11,12) used the same outcome measure
(StepWatch Activity monitor) so an additional analysis for these studies using a mean
difference could be completed. Three studies (12,14,30) did a follow-up assessment at 3
months post intervention and two studies (29,31) at 6 months and so follow-up results

could be included for five studies.

In line with the review protocol for the review interventions were grouped as either a)
primarily consisting of progressive exercise or b) explicitly including at least one or

more of the 40 behaviour change techniques as outlined by the CALO-RE taxonomy for



use in interventions to improve physical activity (32). This carefully developed and
theory-linked taxonomy operationalises the content of common behavioural
interventions by identifying the individual behaviour change techniques that make up
the intervention. The presence of a specific behaviour change technique in included
studies was identified either by using the taxonomy or if there was an explicit intent
(documented in either the published paper or manual of procedures) to support
behaviour change. Preplanned subgroup analysis was undertaken to compare
progressive exercise alone to interventions including at least one behaviour change
technique in conjunction with either exercise or escorted community walking. Overall
standardised mean differences were calculated for these two subgroups using the final

assessment point.

Results:

Description of studies

Figure 1 shows the flow of information through the study. Seven separate trials fully
met the inclusion criteria (33,11,25,12,13,31,14). One of these trials had more than one
treatment arm (11,34) and so both were included in our review: a) the early Locomotor

Training Programme (LTP) on a treadmill (‘Duncan 2011a LTP”) (34) and b) the Home



Exercise Programme (‘Duncan 2011b HEP’) (34). For this study data was entered into
RevMan 5(27) and the size of control group adjusted accordingly (i.e. the total number
of the control group was divided by two). Following reanalysis of the raw outcome data,
two more studies (28,29) were able to meet our criteria. This meant that the review

included 9 separate studies with 10 treatment arms.

The trials included a variety of different interventions with four using primarily
progressive task-oriented exercises either individually (31) or group based (12—-14,33).
The five remaining trials (33,35,28,29,34) included at least one behaviour change
technique as defined by the CALO-RE taxonomy (32). Table 2 provides an overview of

the studies included in the review.

Risk of bias in included studies

Blinding of participants and ‘delivery’ personnel is particularly difficult in rehabilitation
interventions studies where activity components are observable though two of the
studies in this review included an adequate attention control such as arm exercises or
social/educational interventions to counter this source of bias (12,13) and ensured
blinded outcome assessment. Overall there appeared a very low risk of bias influencing

the findings of this review (see Table 1).

Measures of treatment effect



The standardised mean difference in favor of the intervention was small (SMD 0.29
[0.17, 0.41]) indicating the interventions had a small but positive effect on improving

real world walking (see Figure 2).

A variety of self-report measures were used for the analysis (e.g. Rivermead Mobility
Index, (33) dichotomized mobility subscale of the Nottingham Extended Activities of
Daily Living (23,29) and the Physical Activity Scale for Individuals with Disabilities
(13)). One study used a pedometer (33) but three studies used the StepWatch Activity
Monitor (12,34). A mean difference was calculated for the studies which provided
specific information about the size of the treatment effect. The overall mean difference
for the StepWatch was 675 average steps per day [CI 137, 1213]. The study which had
the highest average number of steps per day (983 mean step/day [CI 59, 1906]) was the
home exercise arm of the LEAPS study (34). By contrast the early treadmill training
arm (Duncan 2011a LTP ) (34) and Mudge 2009 (12) had 566 (CI -290 and 1422.01)
and 445 (CI -599 and 1489) average daily steps respectively. StepWatch outputs in
people with stroke demonstrate considerable variability (9); however the mean increase
of 983 steps/day for the Home Exercise group (Duncan 2011b HEP) in the LEAPS
study (34) represents a proportional increase in daily step counts of between 4-70%
compared to normative values for people with stroke who have not received any

intervention (9).



Five studies included follow-up data at a second assessment point (12,14,23,29,31).
The overall standardised mean difference of the effectiveness of the interventions at the
follow-up assessment was SMD 0.32 [0.16, 0.48]). This indicates that changes in real
world walking following interventions can potentially be sustained once the

intervention has finished (See Figure 3).

Subgroup Analysis

Subgroup analysis of exercise interventions alone versus interventions that used at least
one behaviour change technique showed there was a difference in effect sizes with an
SMD of 0.19 [-0.11, 0.49] for exercise and 0.27 [0.12, 0.43] for those using behaviour
change techniques indicating the likely effectiveness of techniques. For this analysis,
the final assessment point was used to represent a sustained change in real world

walking (see Figure 4).

Discussion

The main findings of this systematic review were that current interventions to improve
real world walking after stroke are effective and able to lead to sustained change but
some interventions appear to be more effective than others. For example interventions
which include at least one behaviour change techniques-with exercise or real world

practice were usually more effective than those that used exercise alone. Behaviour



change techniques used in the studies with the largest effect sizes included goal setting,
barrier identification and self-monitoring. However specific details regarding the
optimum approach to, or combination of techniques, the influence of social or
environmental contextual factors and mechanisms underlying these findings remains

unclear. Further research is needed to answer these questions.

This review has some weaknesses reflective of research in the field. Both subjective and
objective measures of real world walking were included in this review. The theoretical
concept of real world walking has been variably defined in the literature and lacks
conceptual development. As a consequence, electronic searching was challenging.
Determining whether an outcome measure accurately reflected the construct of real
walking was also difficult and led to considerable debate at times between team
members before consensus. Only a reasonably small number of studies used the same
self-reported measures of physical activity which meant overall mean differences could
not be calculated. We also acknowledge that walking is often a subconscious activity
which may lead to under reporting of activity levels by self-report measures (36).
However several of the included studies were of very high quality and well powered. In
addition the I? value of 14% indicates that there were low levels of heterogeneity for the
review. Several processes including careful development of the search strategy,

contacting authors and the methodical process consistent with the best-practice



guidelines was undertaken suggesting our review is likely to have identified the

majority of studies meeting the inclusion criteria and the findings are likely to be robust.

A number of systematic reviews exploring the effectiveness of interventions to improve
walking competency after stroke have been published (20,21). In general the
conclusions are that repetitive exercise programs are effective at improving walking
ability using clinic-based tests such as walking speed or endurance. However this
review shows that task-oriented exercise programme alone are usually not sufficient at

changing walking habits or real world walking.

Recently a large meta regression of interventions to improve physical activity in healthy
people highlighted interventions that included one of five self-regulatory theory
techniques (particularly self-monitoring) were more effective than interventions
drawing on other behaviour change techniques (17). However the operationalisation of
these techniques for use in neurological rehabilitation needs further attention. There
were some examples in this review of ways to operationalise change techniques that
draw on a strong theoretical basis from health psychology. For example in the Home
Exercise Programme arm of the LEAPS (22) study participants were explicitly
encouraged to walk in the real world, and a plan was developed with the therapist to

make the most of any gains. Specifically a barrier identification change technique was



employed where each participant was asked ‘what is limiting you from achieving your
goal relative to walking?’ and a plan to address the barriers included as part of the

treatment.

The finding that the Home Exercise Programme group of the LEAPS study walked
more often also suggests that the use of these techniques in the home setting has a
stronger mode of action than that of task-specific repetitive practice in a clinic setting.
Many recent interventions to improve walking after stroke are primarily based on a
theoretical rationale that focuses on activity dependent cortical plasticity (albeit this
being largely implicit) (34,37). The findings of the LEAPS study indicate this focus
should be reconsidered given the relative success of a low intensity home-based
exercise program. This finding and the evidence from the trial of escorted outdoor
walking (29) together lend support to the value of personally meaningful context-
specific training on improving the amount of walking in the real world following stroke

rehabilitation.

In conclusion, this review has demonstrated that interventions employing behaviour
change techniques in addition to progressive exercise/ real world practice are likely to
be more effective than physical training alone at improving real world walking after

stroke. The underlying modes of action of these interventions and which approaches are



most successful requires further study in order to extend current theoretical models of

practice in physiotherapy and neurological rehabilitation.
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Clinical Messages

o Current rehabilitation interventions can improve actual walking in usual settings
and lead to sustained change
e The use of behaviour change techniques in addition to repetitive walking

practice in usual settings is likely to promote sustained change in walking habits.
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Figure 2. Effect of current interventions on real world walking at post-intervention assessment

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean ~ SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Dean 2012 4365 3350 64 3357 3,256 62 10.6% 0.30 [-0.05, 0.65] T
Duncan2011aLTP (1) 3,926 2,913 120 3,360 2,857 68 13.9% 0.19[-0.10, 0.49] T
Duncan 2011b HEP (2) 4,343 3,501 120 3,360 2,857 68 13.8% 0.30[-0.00, 0.60] —
Galvin 2011 37 169 18 355 216 19 35% 0.08[-0.57,0.72]
Logan 2004 4.02 2 84 321 232 74 127% 0.37[0.06, 0.69] -
Mansfield 2015 6,195 2918 29 5604 2524 28 5.3% 0.21[-0.31,0.73] -1
Mudge 2009 5804 2,019 31 5359 2,027 27 53% 0.22[-0.30,0.73] I
Pang 2005 137 109 30 186 168 30 55% -0.34[-0.85, 0.17] i
Pohl 2007 85 39 72 63 37 72 116% 0.58[0.24, 0.91] -
Van de Port 2012 1347 144 125 1282 19 117 17.8% 0.39[0.13, 0.64] -
Total (95% CI) 693 565 100.0% 0.29[0.17,0.41] <&
] ]
T

ity: 2 = Chi2 = = = “12 =149 } }
Heterogeneity: Tau? = 0.01; Chi2 = 10.50, df =9 (P = 0.31); 12 = 14% |1 _015 ! 015 :

Test for overal effect: Z = 4.58 (P < 0.00001) Favours control - Favours experimental

Footnotes
(1) Duncan 2011 has two treatment arms so 'n' of control group is divided by 2
(2) Duncan 2011 has two treatment arms so 'n' of control group is divided by 2




Figure 3. Effect of current interventions on real world walking at follow-up assessment

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl IV, Random, 95% ClI
Pohl 2007 10 41 64 78 48 64 20.7% 0.49[0.14, 0.84] -
Galvin 2011 495 179 18 405 216 17 57% 0.441-0.23,1.12] ]
Van de Port 2012 135 142 125 1303  1.82 117 40.0% 0.29[0.03, 0.54] —i—
Logan 2004 355 218 76 298 23 69 24.0% 0.25[-0.07, 0.58] T
Mudge 2009 5559 15172 31 5360 15219 27 9.6% 0.13[-0.39, 0.65] -1
Total (95% Cl) 314 294 100.0% 0.32[0.16, 0.48] <
Heterogeneity: Tau? = 0.00; Chiz = 1.77, df = 4 (P = 0.78); 2= 0% 2 1 : 1 2

Test for overall effect: Z = 3.86 (P = 0.0001)

Favours [control] Favours [experimental]



Figure 4. Subgroup analysis of exercise vs. behaviour change techniques + exercise on improving real

world walking at final assessment

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean ~ SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
2.1.1 Exercise
Pang 2005 137 109 30 186 168 30 5.0% -0.34[-0.85, 0.17] —
Mudge 2009 5559 1517 31 5360 1521 27 4.9% 0.13[-0.39, 0.65] - 1
Van de Port 2012 135 142 125 1303 182 117 20.2% 0.29[0.03, 0.54] -
Pohl 2007 10 41 64 78 48 64 105% 0.49[0.14, 0.84] -
Subtotal (95% CI) 250 238 40.6%  0.19[0.11,049] [
Heterogeneity: Tau2 = 0.05; Chi2 = 7.25, df = 3 (P = 0.06); I2 = 59%
Test for overall effect: Z=1.23 (P =0.22)
2.1.2BCT
Duncan 2011aLTP 3926 2913 120 3,360 2,857 68 14.6% 0.19[-0.10, 0.49] I
Mansfield 2015 6,195 2918 29 5604 2524 28  4.8% 0.21[-0.31,0.73] -
Logan 2004 367 211 76 31 224 69 121% 0.26 [-0.07, 0.59] T -
Duncan 2011b HEP 4,343 3501 120 3,360 2,857 68 14.5% 0.30 [-0.00, 0.60] —
Dean 2012 4365 3350 64 3,357 3,256 62 10.5% 0.30 [-0.05, 0.65] T -
Galvin 2011 495 179 18 405 216 17 29% 0.44[-0.23,1.12] T
Subtotal (95% Cl) 427 312 504%  0.27[0.12,0.41] <@
Heterogeneity: Tauz = 0.00; Chi2 = 0.62, df =5 (P = 0.99); I2= 0%
Test for overall effect: Z = 3.53 (P = 0.0004)
Total (95% Cl) 677 550 100.0% 0.26[0.14, 0.37] <&

. . l l l l

Heterogeneity: Tau? = 0.00; Chiz = 7.90, df = 9 (P = 0.54); 2= 0% '1 _0'5 0 055 i

Test for overall effect: Z = 4.42 (P < 0.00001)

Test for subaroup differences: Chi2 = 0.20, df = 1 (P = 0.66), 12 = 0%

Favours control - Favours intervention



Table 1. Risk of bias table for each included study using Cochrane Risk of Bias Tool (26)

Study Random Allocation Blinding Blinding of Incomplete  Selective Other Bias and Notes
Sequence Conceal-  Participants Outcome Data Reporting
Generation ment and Personnel Assessment
Dean 2012 (33) Low Low High Low Low Low Outcome measure
(pedometer) not valid this
population
Duncan 2011 (11) Low Low Low Low Low Low High quality study
Galvin 2011 (28) Low Unclear High Low Low Low
Logan 2004 (29) Low Unclear High Low Low Unclear
Mansfield 2015 Low Low High Low Low Low
(35)
Mudge 2009 (33)  Low Low Low Low Low Low High quality study
Pang 2005 (13) Low Unclear Unclear Low Low Unclear
Pohl 2007 (31) High High High Unclear Low Low
Van der Port 2012 Low Low High Low Low Low

(14)




Table 2. Overview of studies included in the review*

focused on lower
limb.

Study ID Participants | Intervention Control Outcomes Key Findings and Comments
Dean 2012 (33) People with 1x week exercise | Attention Real world e Real world walking measured using
chronic stroke | programme ina | control: walking; pedometer with positive point
(n=151) who | circuit delivered | Exercises for | Pedometer estimate but wide confidence
could attend | by arms and (steps/day) at intervals (SMD 0.30 [-0.5, 0.65])
exercise physiotherapist. | cognitive 12 months e Small increase in six-minute walk
classes. 2x week abilities follow up test (+34m ) and gait speed
Average age | individual home | 1x week and (0.07m/s)
since stroke exercise Home Ex. e Pedometer not valid for people with
5.9 years programme for Prog. 2 x slow walking speed of less than
40 weeks; week for 40 0.8m/s- Intervention group baseline
progressed weeks gait speed was 0.72m/s and control
regularly- group mean 0.67 m/s

Given Home Ex. Prog. + diary to
record but no goals or plan to
address individual barriers
Intervention workbook available
online lists adherence strategies but
not clearly operationalised
Recruitment was difficult, adherence
to home exercise programme low
especially as time went on




Duncan 2011a LTP | People with | 90 minutes, 3x Usual care Real world No statistically significant difference
(11,22,34) stroke- week, walking: between usual care and LTP* on
within 30 progressive StepWatch StepWatch
days — with treadmill training Activity Significant improvements in gait
gait speed and over ground Monitor: speed compared to control group and
<0.8m/s walking in number steps Home Exercise Programme group
clinic; 30-36 per day at 6 presumably due to specificity of
sessions over 12- months training
16 weeks follow-up Real world walking (number steps
per day) SMD 0.19 [-0.10° 0.49])
Very intensive programme with 1-2
assistants and expensive equipment
(treadmill)
Participants in trial had low levels
physical functioning
Large, well-controlled study
Duncan 2011b HEP | People with | 90 minutes, 3x Usual care Real world Statistically significant difference
(11,22,34) stroke- week, home- walking: between usual care and Home Ex.
within 30 based low StepWatch Prog. group on StepWatch
days — with intensity Activity Originally intended as an attention
gait speed exercises; 36 Monitor: control group with exercise intensity
<0.8m/s sessions over 12- Number steps sufficiently low to not provide
16 weeks with per day at 6 physiological overload

goal oriented
walking
programme and

months follow
up

Explicitly encouraged to walk in
usual settings




encouragement Similar results to LTP overall but
to walk more real world walking SMD 0.30
[0.00,0.60]
Exercise delivered in home setting
Large well-controlled study
Galvin 2011 (23,28) | People with | Actively Usual care Self-report Overall although small study with
acute stroke | involved family physical only 20 in each group, the
in hospital in partnership activity: intervention group showed
(within 2 with Nottingham statistically significant
weeks onset) | physiotherapist Extended Self improvements in all outcomes and
(n=40) to increase report: improvements in patient-reported
exercise time Activities outcomes persisted at the 3-month
over 8 week Daily Living follow-up.
period during (NEADL) - NEADL at post-intervention (which
inpatient stay mobility reported activity preceding week)
Family-centred subscale was administered while 23/40
goal setting, (dichotomised) participants still in hospital/inpatient
progressive at post rehabilitation so may explain
exercises and intervention negligible SMD at post assessment
exercise diary and 3 month for dichotomised mobility subscale.
follow-up (SMD 0.08 [-0.57, 0.72]). Three

month follow up had much higher
point estimate but still wide CI (
SMD 0.44[-0.23,1.12])

Participants in the intervention group
were also significantly more




integrated into their community at
follow-up. and overall results of
other outcomes showed results
sustained/increased even though
intervention delivered during
inpatient stay

Family members in intervention
group reported a significant decrease
in their levels of caregiver strain at
the follow-up when compared with
those in the control group despite
increased time commitments for
family

Logan 2004 (24) People with Goal setting by | Information Self-report Information returned by post and
stroke at OT and home leaflets physical blinded outcome assessors checked
home within | visits and activity: missing data
3 years practice in real NEADL-

N=168 world settings to mobility
increase subscales at 4
confidence months and 12
months
follow-up

Mansfield 2015 People with | Daily activity Usual care Real world Feedback generated by

(25,35) stroke in recorded with waking; accelerometer from Gulf Data
inpatient activity monitors average Concepts with a custom-written step
rehabilitation | and results given number of detection algorithm.




N=60 to daily steps in Information provided to
physiotherapist last three days physiotherapist who chose to discuss
who gave of it with participant in way they chose
feedback to the rehabilitation RMI used as outcome
participants

Mudge 2009 (12) People with | Group based Attention Real world No statistically significant difference

stroke circuit based based control; | walking: in real world walking ( SMD 0.22]-

>6months; exercise training, | social group | Stepwatch 0.30,0.73]) on StepWatch or self-

residual gait | 1 hour, 3x week Activity report physical activity (PADS)
problems but | for 4 weeks= 12 Monitor (mean Quite short intervention 4 weeks
able walk sessions steps per day, Significant change in 6 minute walk
independently peak activity test post intervention but not

N=158 index, Max 1, sustained at 3 months

% time
inactive).
Assessed post
intervention
and 3 months
follow-up
Pang 2005 (13) Community | Task oriented Attention Self-report Most intensive intervention in study
dwelling mobility based control: | physical in terms of number of session
people with programme 19 Seated Activity: provided by health professionals but
stroke. N=63 | weeks, 3 x week | Upper Physical no home exercise programme
i.e. Upto 57 extremity activity scale provided
sessions exercises for individuals Lowest point estimate for activity

with physical

(SMD -0.34[-0.85,0.17])




disabilities at

Intervention group improved in

post- 6MWT* cardiorespiratory fitness
intervention and bone density paretic leg
Did not included any behaviour
change techniques
Pohl 2007 (31) People with | Received 45 45 mins usual | Rivermead Lower quality study
stroke in mins daily physiotherapy | Mobility Index Very dependent population
inpatient physiotherapy (usual care)
facility with | for 4 weeks
stroke< 60 which included
days who 20 mins of
could not repetitive
work locomotor
independently | therapy and 25
N=155 mins usual
physiotherapy
Van der Port 2012 | People with | Attended task Usual care Rivermead High quality, well powered study
(14) stroke oriented circuit Mobility Index Range outcome measures but
recently training for 12 original trial showed change in
discharged weeks, 3x per walking capacity and no change in
from hospital. | week- worked in self-report measures of ADL or
N=250 pairs

participation

*SMD=Standardised Mean Difference, HEP= Home Exercise Programme, LTP= Locomotor Training Programme NEADL= Nottingham Extended Activities of Daily Living,
RMI= Rivermead Mobility Index, 6MWT= 6 Minute Walk Test, ADL=Activities Daily Living




Appendix One: Definition of Real World Walking Behaviour

Real world walking behaviour describes actual walking in usual settings.
Real world walking behaviour is a subset of physical activity behaviour. It
refers to walking a person actually does do rather than has the physical
capacity to do. It involves locomotor movement of the legs; is a largely
habitual activity and occurs in a person's usual environmental settings. In

addition it has the following features:

. Real world walking occurs in a specific environmental context. Such
settings include walking that occurs in the place that they live (e.g. own
home or residential setting) but also out and about in other community
venues and settings. The term has a broader focus than does the concept of
community ambulation as described by Lord et al (5) which focuses
primarily on the ability of the individual and the destination of the walking

activity.

. Real world walking behaviours include a range of walking patterns
for a variety of purposes. These include turns and transitions, walking for
exercise or leisure; and walking for transport purposes. It does include
running or stair climbing because these are locomotor activities that occur in
usual settings. It does not include forms of physical activity behaviour that
include primarily stationary activities (e.g. Tai Chi). It does not activities
which depends primarily on another object for transport (e.g. biking or using

a wheelchair) or require both arms and legs (e.g. swimming).



. Real world walking behaviour can be measured through the use of
activity monitors or self-report measures. Appropriate measures focus on
real world walking activities that record walking that has actually occurred
and commonly has the stem ‘how often do you?’ in the self-report question.
Outcome measures that ask 'can you' or how 'how difficult' or '"how much

assistance' are not considered a measure of real world walking behaviour.



Appendix Two: Search Strategy
(completed Feb 2013 and updated Nov 2015)
Ebsco

("free living" N8 walk*) OR ("free-living" N8 walk*) OR ("real world" N8
walk*) OR ("real-world" N8 walk*) OR (usual N8 walk*) OR (functional
N3 walk*) OR ("free living" N8 ambulat*) OR ("free-living" N8 ambulat™*)
OR ("real world" N8 ambulat*) OR ("real-world" N8 ambulat*) OR (usual
N8 ambulat*) OR (functional N3 ambulation*) OR ("free living" N8 gait)
OR ("free-living" N8 gait) OR ("real world" N8 gait) OR ("real-world" N8
gait) OR (usual N8 gait*) OR (functional N3 gait*) OR ("free living" N8
locomotion) OR ("free-living" N8 locomotion) OR ("real world" N8
locomotion) OR ("real-world" N8 locomotion) OR (usual N8 locomotion*)
OR (functional N3 locomotion*) OR ("community ambulat*") OR
(community N8 walk*) OR (community N8 pedometer) OR (community N8
accelerometer) OR (community N8 "activity monitor") OR (physical N8
pedometer) OR (physical N8 accelerometer) OR (physical N8 "activity
monitor")

AND

RCT OR "random* control* trial*" OR "random allocation" OR "clinical
trial*" OR "control* clinical trial*" OR "control group" OR "single-blind
method" OR (controlled N5 trial*) OR (controlled N5 stud*) OR (clinical*
NS5 trial*) OR "quasi-random*" or "quasi random*" or "pseudo-random*" or
"pseudo random*"

Scopus

("free living" W/8 walk*) OR ("free-living" W/8 walk*) OR ("real world"
W/8 walk*) OR ("real-world" W/8 walk*) OR (usual W/8 walk*) OR
(functional W/3 walk*) OR ("free living" W/8 ambulat*) OR ("free-living"
W/8 ambulat*) OR ("real world" W/8 ambulat*)

OR

("real-world" W/8 ambulat*) OR (usual W/8 ambulat*) OR (functional W/3
ambulation®) OR ("free living" W/8 gait) OR ("free-living" W/8 gait) OR
("real world" W/8 gait) OR ("real-world" W/8 gait) OR (usual W/8 gait*)
OR (functional W/3 gait*)

OR

("free living" W/8 locomotion) OR ("free-living" W/8 locomotion) OR
("real world" W/8 locomotion) OR ("real-world" W/8 locomotion) OR
(usual W/8 locomotion*) OR (functional W/3 locomotion*) OR
"community ambulat*" OR (community W/8 walk*)



OR

(community W/8 pedometer) OR (community W/8 accelerometer) OR
(community W/8 "activity monitor") OR (physical W/8 pedometer) OR
(physical W/8 accelerometer) OR (physical W/8 "activity monitor")

AND

RCT OR "random* control* trial*" OR "random allocation" OR "control
group" OR "single-blind method" OR (control* W/5 trial*) OR (control*
W/5 stud*) OR (clinical* W/5 trial*) OR "quasi random*" OR "pseudo
random*"

AMED (and Cochrane)

("free living" ADJ8 walk*) OR ("free-living" ADJ8 walk*) OR ("real
world" ADJ8 walk*) OR ("real-world" ADJ8 walk*) OR (usual ADJ8
walk*) OR (functional ADJ3 walk*) OR ("free living" ADJ8 ambulat*) OR
("free-living" ADJ8 ambulat*) OR ("real world" ADJ8 ambulat*) OR
("real-world" ADJ8 ambulat*) OR (usual ADJ8 ambulat*) OR (functional
ADJ3 ambulation*) OR ("free living" ADJS§ gait) OR ("free-living" ADJS8
gait) OR ("real world" ADJ8 gait) OR ("real-world" ADJ8 gait) OR (usual
ADJS gait*) OR (functional ADJ3 gait*) OR ("free living" ADJ8
locomotion) OR ("free-living" ADJ8 locomotion) OR ("real world" ADJ8
locomotion) OR ("real-world" ADJ8 locomotion) OR (usual ADJS
locomotion*) OR (functional ADJ3 locomotion*) OR "community
ambulat*" OR (community ADJ8 walk*) OR (community ADJ8 pedometer)
OR (community ADJ8 accelerometer) OR (community ADJ8"activity
monitor") OR (physical ADJ8 pedometer) OR (physical ADJS
accelerometer) OR (physical ADJS8 "activity monitor")

AND

RCT OR "random* control* trial*" OR "random allocation" OR "clinical
trial*" OR "control* clinical trial*" OR "control group" OR "single-blind
method" OR (controlled ADIJS5 trial*) OR (controlled ADJ5 stud*) OR
(clinical®* ADJS trial*) OR "quasi-random*" or "quasi random*" or
"pseudo-random*" or "pseudo random*"

PEDRO; OT Seeker: PsychBite
(Walk* AND Stroke)
(Gait AND Stroke)



Appendix Three: Studies excluded from review and reasons*

Papers

Reasons for exclusion

Additional Comments

(45)

Outcome not Inadequate Mixed Unable calculate
real world control group population effect sizes with data
waking provided
behaviour #
Ada 2003 (38) o
Ada 2013 (10) o
Batchelor 2012 |
39
Boysen 2009 o RMI but medians
(40)
Cooke 2010 o Modified RMI
(41)
Cramp 2010 o
(42)
Cumming 2011 o
(43)
Dean 2010 (44) |
Desrosiers 2007 |




Dicksten 2013
(46)

Number steps reported in
text but authors contacted
and not able provide data

Dobkin 2010
47

Elsworth 2011
(43)

English 2014
(49)

Gilham 2010
(50

Green 2002
(51,16)

RMI but medians

Harwood 2011
(52)

Holmgren 2006
(533)

Hwang 2010
(54)

Johnston 2007
(55

Kirk 2013 (56)

Kono 2013 (57)

Kwakkel 2002
(58)




Lennon 2008
(59)

Lord 2007 (60)

Lund 2012 (61)

Michael 2009
(62)

Moore 2010
(63)

Olney 2006 (64)

Park 2011 (65)

Pundik 2012
(66)

Smith 2004 (67)

Teixeira-
Salmela 1999
(63)

Torres-Arreola
2009 (69)

Van der Ploeg
(70)

Wade 1992 (15)

Early version RMI- unable
determine if met criteria

Yang 2008 (71)




Zedlitz2012 | o
(72)

*RMI=Rivermead Mobility Index
# This category includes measures assessed and not considered to reflect real world walking or if not enough information available to make assessment




