1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Neurorehabil Neural Repair. Author manuscript; available in PMC 2022 August 15.

-, HHS Public Access
«

Published in final edited form as:
Neurorehabil Neural Repair. 2022 August ; 36(8): 535-544. doi:10.1177/15459683221115409.

Relationships Among Environmental Variables, Physical
Capacity, Balance Self-Efficacy, and Real-World Walking Activity
Post-Stroke

Allison Miller, PT, DPT, NCS!, Ryan T. Pohlig, PhD?, Darcy S. Reisman, PT, PhD, FAPTAL:3
1Department of Biomechanics and Movement Science Program, University of Delaware, Newark,
Delaware, USA

2Department of Biostatistics Core Facility, University of Delaware, Newark, DE, USA

3Department of Physical Therapy, University of Delaware, Newark, DE USA

Abstract

Background: Social and physical environmental factors affect real-world walking activity in
individuals with stroke. However, environmental factors are often non-modifiable, presenting a
challenge for clinicians working with individuals with stroke whose real-world walking is limited
due to environmental barriers.

Objective: The purpose of this work was to test a model hypothesizing the relationships among
environmental factors (specifically, living situation and area deprivation), modifiable factors, and
real-world walking activity to understand opportunities for intervention. We hypothesized that
balance self-efficacy would mediate the relationship between the environment and real-world
walking and that physical capacity would moderate this mediation.

Methods: This was a cross-sectional study of 282 individuals with chronic (=6 months) stroke.
We tested the indirect effect to determine if mediation was present. Multiple group structural
equation modeling was used to test if physical capacity moderated this mediation. A ;(2 difference
test was used to compare the moderation model against the null (no moderation) model.

Results: Balance self-efficacy mediated the relationship between area deprivation and real-world
walking (indirect effect: p = —0.04, p=0.04). Both the moderation and null models fit the data
equally well statistically (X2 (5)=6.9, p=0.23). We therefore accepted the simpler (null) model and
concluded that the mediation was not moderated.

Conclusions: Targeting balance self-efficacy may be an effective approach to improving real-
world walking in persons with stroke who experience barriers within the physical environment.
A stroke survivor’s physical capacity may not impact this approach. Future work should consider
utilizing more specific measures of the social and physical environment to better understand their
influences on real-world walking activity in individuals with stroke. However, the results of this
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work provide excellent targets for future longitudinal studies targeting real-world walking activity
in stroke.
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INTRODUCTION:

Stroke is a leading cause of disability in the United States and leads to numerous deficits,
including impairments in physical capacity and balance self-efficacy.1* Consequently, many
individuals with stroke are inactive and spend the majority of time in sedentary behaviors.>’
This is problematic because reduced activity and increased sedentary time are risk factors
for cardiovascular events, mortality, and other negative health consequences, such as loss

of muscle strength and increased risk for deep venous thromboembolism.8-11 Thus, it

is critically important that rehabilitation professionals understand what factors influence
activity levels in individuals with stroke and how these factors are related to understand
opportunities for intervention.

Previous studies suggest that environmental factors affect walking activity outside the
clinical or laboratory setting (i.e., real-world walking activity) after stroke.12-15 This
includes both social environmental factors, defined as factors related to social connectedness
and social support,6 and physical environmental factors, defined as factors within the
physical (i.e., built) environment.16 For example, qualitative work suggests that the
supportiveness and availability of a caregiver and/or family member is an important factor
that contributes to a stroke survivor’s activity levels.1>17 Similarly, physical environmental
factors, such as the quality of sidewalks and roadways, availability of park benches,

and crowdedness of an area, also influence real-world walking activity in persons post
stroke.12.15,17,18

While previous work has shed light on the role of social and physical environmental
factors,12-1517.19 previous theoretical models in stroke accounting for environmental factors
have either not been empirically tested'2:20 or focused predominantly on disability,2! not

on activity, presenting a gap in the literature as to how the environment may influence
real-world walking activity in stroke. In addition, a recent meta-analysis examining factors
associated with physical activity post-stroke did not examine the role of environmental
factors,?2 demonstrating that additional studies are needed to improve our understanding of
how the environment affects real-world walking activity in individuals with stroke.

Despite our growing understanding of the role of environmental barriers on real-world
activity levels, physical and social environmental factors are often difficult, if not
impossible, to modify in clinical practice, presenting a challenge for clinicians working
with individual’s post stroke whose activity is limited due to environmental barriers. We
know, however, that there may be complex interactions between these environmental factors
and other factors that are modifiable. For example, measures of physical capacity, such

as the 6-Minute Walk Test,22-24 and balance self-efficacy, such as the Activities Specific
Balance Confidence Scale,22:2526 gre strongly related to real-world walking activity in
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individuals with stroke. Moreover, Danks et al. found that in the context of improving

steps per day, balance self-efficacy may be particularly important for stroke survivors with
lower physical capacity, suggesting a complex relationship between physical capacity and
balance self-efficacy as it relates to walking activity.2° Finally, our recent work in people
with chronic stroke suggests that environmental factors, balance self-efficacy and physical
capacity may be related in terms of their associations with real-world walking activity.2’
However the nature of those relationships has not been examined. Therefore, the purpose of
this work was to test a model hypothesizing the relationships among the social and physical
environment, balance self-efficacy, physical capacity, and real-world walking activity to
determine if balance self-efficacy and physical capacity could be targeted to overcome
environmental barriers to improve real-world walking in individuals with stroke. Based

on previous studies,?2:25:26 we had three hypotheses: 1) Our overall hypothesized model
will fit the data; (2) Balance self-efficacy (Activities Specific Balance Confidence Scale)
will mediate the relationship between the environment (social and physical) and real-world
walking activity (measured using average steps/day)2>-25; (3) Physical capacity (6-Minute
Walk Test) would moderate this mediation.2®

METHODS:

Study Design and Participants:

This study was a cross-sectional analysis of baseline data from a larger clinical trial

aimed at understanding which interventions are most effective at improving real-world
walking activity post stroke (NCT02835313).28 The clinical trial included four sites:
University of Delaware, University of Pennsylvania, Christiana Care Health System and
Indiana University28; thus, participants in the dataset used for this analysis represented a
variety of geographical regions within the United States. Recruitment methods included
advertisements in newspapers and websites, contacting local stroke support groups, physical
therapy clinics and physician offices, and leveraging existing clinical databases. The
following eligibility criteria were applied to be included in the database used for this
analysis: /nclusion Criteria: (1) Ages 21-85, (2) =6 months post stroke, (3) Able to walk

at a self-selected gait speed of =0.3 m/s without assistance from another person (assistive
devices allowed), (4) Resting heart rate between 40-100 beats/minute, (5) Resting blood
pressure between 90/60 to 170/90 mmHg; Exclusion Criteria.; (1) Evidence of cerebellar
stroke, (2) Other potentially disabling neurologic conditions in addition to stroke, (3) Lower
limb Botulinum toxin injection <4 months earlier, (4) Current participation in physical
therapy, (5) Inability to walk outside the home prior to stroke, (6) Coronary artery bypass
graft, stent placement or myocardial infarction within the past 3 months, (7) Musculoskeletal
pain limiting activity, (8) Unable to provide informed consent as indicated by an inability
to answer at least 1 orientation question correctly (item 1b on the NIH Stroke Scale)

and inability to follow at least one, two-step command (item 1c on the NIH Stroke

Scale). Participants were eligible for the study if they self-reported a stroke during the
initial evaluation and this was verified via imaging (MRI or CT scan). In addition, we

only included participants that did not have missing data for the 6-Minute Walk Test and
steps/day for this analysis. All participants signed informed consent approved by the Human
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Subjects Review Board at the University of Delaware or their respective institution prior to
study participation (protocol number 878153-50).

Theoretical Model:

Measures:

Figure 1 displays our theoretical model hypothesizing the relationships among the social
(living situation) and physical (Area Deprivation Index) environment, balance self-efficacy
(Activities Specific Balance Confidence Scale) and real-world walking activity (average
steps/day). Based on previous work, the physical and social environments would have a
direct effect on average steps/day (pathways a and d, respectively).12-15.17-19.29 past work
suggesting that physical and social environmental factors influence balance self-efficacy
(pathways b and e, respectively) 13-15.17.18 coypled with evidence demonstrating that
Activities Specific Balance Confidence Scale is a strong predictor of walking activity
(pathway c)22:25.26 served as the theoretical basis for our hypothesis that Activities Specific
Balance Confidence Scale would mediate the relationship between the social and physical
environment and real-world walking activity. This hypothesis is also supported by past work
demonstrating that the Activities Specific Balance Confidence Scale may serve as a mediator
in understanding walking activity post stroke2® and also by past work demonstrating that
affective factors mediate the relationship between the social and physical environment and
physical activity in the general population3%-31 and individuals with obesity.32 Thus, there
are two mediated relationships (i.e., indirect effects)33 in this model, one of which is
displayed as the arrows from Area Deprivation Index to average steps/day through Activities
Specific Balance Confidence Scale, and the other as arrows from living situation to average
steps/day also through Activities Specific Balance Confidence Scale. Finally, we also
considered past work that suggests that balance self-efficacy may be particularly important
for individuals with stroke with lower physical capacity.2> This led us to hypothesize that
our mediation model would be conditional on physical capacity status. We therefore tested if
the mediation model differed for individuals with higher and lower physical capacity.

Participants completed a baseline evaluation that included measures of their physical
capacity (6-Minute Walk Test), balance self-efficacy (Activities Specific Balance
Confidence Scale), and real-world walking activity (average steps/day).28 Participants’
living situation was used to represent the social environment, and the Area Deprivation
Index was used to represent the physical environment.

During the 6-Minute Walk Test, participants were instructed to walk as far as possible
around a rectangular path for 6 minutes. The 6-Minute Walk Test is a valid and reliable test
of walking endurance in individuals with stroke.34:3% In this study, distance traveled on the
6-Minute Walk Test was used to examine the role of physical capacity as a moderator in

our mediation model. Individuals whose 6-Minute Walk Test was <312 m (the median of
our sample) were categorized as having “lower” physical capacity, and participants whose
6-Minute Walk Test was >312 meters were categorized as having “higher” physical capacity.

The Activities Specific Balance Confidence Scale is a 16-item questionnaire that measures
an individual’s balance self-efficacy. Participants rate how confident they are performing
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various tasks on a scale from 0-100 in which lower scores reflect lower balance confidence.
The scores for each item are then averaged to provide an overall score that reflects the
individual’s balance self-efficacy. The Activities Specific Balance Confidence Scale is a
valid and reliable measure in persons with stroke.36:37

To measure real-world walking activity, participants were provided with a FitBit One or Zip
at the baseline evaluation to wear on their non-paretic ankle. The FitBit has demonstrated
acceptable accuracy in detecting steps in individuals with stroke.38-42 Participants were
instructed to go about their normal routine while wearing the monitor and to remove it for
sleep and water-based activities. A minimum of three days of step data was collected to
reliably estimate real-world walking activity#3; however, participants were encouraged to
wear the device for seven days if possible.*3 Average steps/day was calculated by summing
the total number of steps taken over all valid recording days and dividing this sum by the
number of valid recording days.

At the baseline evaluation, participants were queried about their living situation, which was
used to represent the social environment, defined as factors related to social connectedness
and social support. Under this definition, an individual’s living situation may reflect one
aspect of the social environment. In this analysis, living situation was coded as, 0= living
alone, with or without outside assistance, or 1= living with a family member or significant
other.

Participants provided the investigators with their address during the baseline evaluation
which was used to obtain their respective Area Deprivation Index score. The Area
Deprivation Index is a composite index of neighborhood disadvantage that includes various
indicators of housing quality and crowding, poverty, education, and employment.44-46
Because the Area Deprivation Index includes aspects of the built environment, we therefore
considered it a measure of physical environment. In addition, prior work suggests that more
deprived neighborhoods tend to exhibit less favorable physical environmental characteristics,
such as less cleanliness, lower aesthetic quality and fewer safe and accessible green spaces
for engaging in physical activity.#”-48 Thus, while the Area Deprivation Index was designed
to measure area deprivation, we considered it a measure of the physical environment in the
current work based on prior evidence demonstrating that areas of greater deprivation may
exhibit unique physical environmental characteristics. However, the use of this measure to
quantify the physical environment is a limitation of the current work which is discussed in
the Limitations section. The Area Deprivation Index provides a national percentile ranking
from 1-100 where lower values represent lower levels of disadvantage within the nation and
higher values represent the higher levels of disadvantage.#4-46 Our previous work found a
significant relationship between the Area Deprivation Index and real-world walking activity
where greater area deprivation was associated with lower real-world walking activity.19:27

Statistical Analysis:

To test that balance self-efficacy (Activities Specific Balance Confidence Scale) mediates
the relationship between the social (living situation) and physical (Area Deprivation Index)
environment and real-world walking activity (average steps/day), we tested the two indirect
effects for significance.3349:50 To test if the mediation differed between individuals with
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higher and lower physical capacity, a multiple group structural equation model was
used.51:52 High and low physical capacity membership was determined using the median
split of distance traversed on the 6-Minute Walk Test (£312m). The median split was

used for two reasons; first, there is no gold standard or consensus as to what constitutes
“sufficient” physical capacity in the post-stroke rehabilitation literature; and second, using
the median split ensured a balanced sample size for groups. Any potentially relevant
covariates that were significantly different (p<0.05) between the higher and lower physical
capacity groups were included in the multiple group structural equation model. Continuous
variables were compared using an independent t-test or Mann-Whitney U test for normal or
non-normal data, respectively. Categorical variables were compared between groups using a
chi-square test.

Using multiple group structural equation modeling to test for moderation, we tested two
models, a null model reflecting that no moderation is present and an experimental model
reflecting that moderation is present. In the null model, we constrained all pathway estimates
to be the same between the higher and lower physical capacity groups; in the experimental
model these paths were free to vary between groups.>1:52 A 42 difference test was used to
compare the null and experimental models to determine if freeing the pathways significantly
improved model fit.52:53 Model fit was examined using fit statistics, including root mean
square error of approximation (RMSEA), comparative fit index (CFI), Tucker-Lewis index
(TLI), and standardized root mean square residual (SRMR).33 The software package MPlus
was used to conduct the statistical analysis.>* Maximum likelihood with robust standard
errors (MLM) was used to estimate the models of interest.>* Chi square difference testing
was conducted using the Satorra-Bentler method.5%:56

RESULTS:

Two hundred and eighty-two participants completed the baseline phase of the clinical

trial and met eligibility criteria at the time this analysis was conducted. The demographic
and clinical characteristics of our full sample and each physical capacity subgroup are
displayed in Table 1. Assistive device use (p<0.001) and the Charlson-Comorbidity Index
(age-adjusted, p=0.01) were significantly different between the physical capacity groups and
therefore included in the multiple group structural equation model.

Both the constrained and unconstrained models demonstrated acceptable model fit,
supporting hypothesis 1 (Constrained: RMSEA 0.04 (90% CI 0-0.1), CF1 0.91, TLI 0.83,
SRMR 0.06, x? (15, N=282)=18.44, p=0.24; Unconstrained: RMSEA 0.04 (90% CI 0-0.1),
CF10.96, TLI0.88, SRMR 0.04, x2 (10, N=282)=11.64, p=0.31 ).57-5% Comparing these
two models resulted in a non-significant difference test, XZ (5)=6.9, p=0.23, suggesting that
both models fit the data equally well statistically. We therefore concluded that the mediation
was not moderated, refuting hypothesis 3, and the simpler (null) model is reported in Figure
2. For completeness, the results of the unconstrained (moderation) model are discussed in
Appendix 1 and shown in Supplemental Figure 1.

Supporting hypothesis 2, there was a significant indirect effect of Area Deprivation Index on
average steps/day through Activities Specific Balance Confidence Scale (f = —-0.04, p=0.04),
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suggesting that Activities Specific Balance Confidence Scale does mediate the relationship
between Area Deprivation Index and average steps/day in our sample of individuals with
chronic stroke. The direct effects of Area Deprivation Index on average steps/day and
Activities Specific Balance Confidence Scale were significant (p = -0.12, p=0.04; p =
-0.14, p=0.02, respectively). Lower area deprivation was associated with greater steps

per day and higher balance self-efficacy. We also found a significant positive relationship
between Activities Specific Balance Confidence Scale and average steps/day (p = 0.29,
p<0.001), suggesting higher balance self-efficacy was associated with greater steps per day.
There was not a significant indirect effect of living situation on average steps/day through
Activities Specific Balance Confidence Scale, (B = —0.01, p=0.69). The direct effects of
living situation on Activities Specific Balance Confidence Scale ( = —0.02, p=0.69) and
average steps/day (B = 0.01, p=0.86) were not significant.

Overall, these findings provided partial support for our theoretical model. First, we did find
that Activities Specific Balance Confidence Scale mediated the relationship between Area
Deprivation Index and average steps/day. However, there was no moderation of the mediated
effect and living situation’s effect on average steps/day was not mediated by Activities
Specific Balance Confidence Scale.

DISCUSSION:

The purpose of this work was to test a model hypothesizing the relationships among the
social and physical environment, balance self-efficacy, physical capacity, and real-world
walking activity in individuals with stroke. We found a significant effect of the physical
environment (measured using the Area Deprivation Index) on real-world walking activity
and that balance self-efficacy, measured by the Activities Specific Balance Confidence
Scale, mediated the relationship between the Area Deprivation Index and real-world walking
activity in our sample of individuals with chronic stroke. Conversely, we did not find a
significant effect of the social environment (measured using an individual’s living situation)
on real-world walking activity nor a significant indirect effect through Activities Specific
Balance Confidence Scale. Contrary to our hypothesis, we found that physical capacity,
defined using a cut-off score of 312 meters on the 6-Minute Walk Test, was not a moderator
in our mediation model, suggesting that our mediation model did not differ for stroke
survivors with higher (>312 meters) versus lower (<312 meters) physical capacity. Overall,
the results of this work provide insights for potential opportunities for intervention to
overcome environmental barriers to improving real-world walking activity in individuals
with stroke without cerebellar involvement whose comfortable gait speeds are =0.3 m/s.

Our finding that the Area Deprivation Index had a significant direct effect on real-

world walking activity in our full sample corroborates past qualitativel213:15.17.18,60 gnq
quantitativel927 work suggesting that physical aspects of the environment play an important
role on walking activity and participation in persons with stroke. This work also adds a new
contribution to the post stroke rehabilitation literature by demonstrating that balance self-
efficacy mediates the relationship between area deprivation and real-world walking activity
in persons with stroke without cerebellar involvement whose comfortable gait speeds are
>0.3 m/s. This suggests that the effect of area deprivation on real-world walking activity

Neurorehabil Neural Repair. Author manuscript; available in PMC 2022 August 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Miller et al.

Page 8

is partly due to the fact that area deprivation influences balance self-efficacy which in turn
influences real-world walking activity. This idea is also supported by past work suggesting
that aspects of the physical environment, such as the quality of sidewalks and crowdedness
of an area, affect balance self-efficacy in persons with stroke.13:15.18 The finding that
psychosocial factors mediate the relationship between the environment and physical activity
has also been found in previous work in the general population39:31 and individuals with
obesity32, lending credence to the idea that the environment affects activity behavior through
psychosocial influences. Importantly, the finding in the present work suggests that targeting
balance self-efficacy may be an effective approach to improving real-world walking activity
in persons with stroke (without cerebellar involvement whose comfortable gait speeds

are =20.3 m/s) who experience barriers within the physical environment. For example,

an individual with stroke living in a highly populated area of high deprivation may not

feel confident walking outdoors on sidewalks that are uneven or not well maintained or
having to navigate around others, particularly if bumped into. In this case, the results of

this work suggest that improving an individual’s balance confidence while walking over
uneven terrains and during perturbations might be an effective approach to overcoming this
barrier to improve their real-world walking activity. These results also highlight the critical
importance of balance self-efficacy and corroborate past work demonstrating that balance
self-efficacy is an important predictor of activity and participation,*15.26.61.62 community
ambulation (measured via self-report questionnaire),®3 sedentary behavior,13 and real-world
walking activity (measured with a performance-based measure) in individuals with stroke.2>
In addition, the fact that physical capacity (defined using a cut-off score of 312 meters on
the 6-Minute Walk Test) was not a moderator in our mediation model suggests that targeting
balance self-efficacy to overcome physical environmental barriers to increasing real-world
walking activity will likely not be impacted by a stroke survivor’s physical capacity.

Unlike the physical environment, we did not find support for our hypothesis that the
relationship between who a stroke survivor lives with (which was our measure of the
social environment) and real-world walking activity was mediated by balance self-efficacy
in our cohort of participants with stroke. There may be several reasons for this. First, we
conceptualized the social environment as factors related to social connectedness and social
support which may not have been adequately captured by solely an individual’s living
situation. Past work suggests that other aspects of the social environment, such as the
supportiveness!3 and comfort levels of a caregiver!®, social support for exercise,1” and social
roles within the household,® influence activity levels in individuals with stroke that were
not measured in this study. In addition, recent work suggests that the individual providing
social support for physical activity (e.g., a partner, family member, friend, colleague, or
other) may be important for individuals with stroke2® which may not have been captured
by solely measuring an individual’s living situation. Thus, an individual’s living situation
likely only reflects one aspect of the social environment and future studies should consider
measuring multiple aspects of the social environment to better understand its influence on
real-world walking activity in stroke.

Using a cut-off score of 312 meters on the 6-Minute Walk Test, we did not find evidence that
physical capacity was a moderator in our mediation model, suggesting that our mediation
model was not different for individuals with higher (>312 meters) and lower (<312 meters)
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physical capacity in the cohort of participants with stroke meeting our eligibility criteria.
Past work suggests that measures of physical capacity, and in particular the 6-Minute Walk
Test, are likely the strongest predictors of real-world walking activity in persons with
stroke.22 This finding, coupled with the finding that balance self-efficacy may be particularly
important for stroke survivors with lower physical capacity,2® led us to hypothesize that our
mediation model would be conditional on physical capacity. While we did find a stronger
relationship between Activities Specific Balance Confidence Scale and average steps/day in
individuals with lower physical capacity compared to those with higher physical capacity
(Supplemental Figure 1), corroborating the work by Danks and colleagues,?® the results

of the chi square difference test refuted our moderation hypothesis, suggesting that the
mediation model was not conditional on physical capacity using a cut-off of 312 meters.
There are several possible reasons for this finding, one of which relates to our decision to
use the median split for scores on the 6-Minute Walk Test to define physical capacity as a
moderator. While there is no consensus as to what constitutes “sufficient” physical capacity
in the stroke rehabilitation literature, it is possible that our decision to use the median split
was not sufficient for detecting if differences in the mediation model exist. In addition,

any potential limitations of our theoretical model, such as the variables used to reflect the
social and physical environment, persist through the moderation step. Thus, future work may
consider examining alternative variables to represent these environmental domains to better
understand their potential direct and indirect effects on real-world walking activity.

In addition to the limitations discussed above, the most important limitation of this work
is that it is cross-sectional, and we therefore cannot infer causality. This cross-sectional
analysis provides excellent guidance for targets of future longitudinal work that is needed
to fully understand the potential mechanisms by which the environment influences real-
world walking activity in persons with stroke. A second important limitation is that

our findings are only applicable to persons with stroke that meet our eligibility criteria,
particularly those that do not have cerebellar involvement and whose comfortable gait
speeds were =0.3 m/s. Thus, our results may not generalize to individuals with stroke
that do not meet these criteria. In a similar vein, this gait speed criteria likely limited

our representation of stroke survivors with “lower” physical capacity. Finally, the Area
Deprivation Index was considered a measure of the physical environment based on prior
work demonstrating that more deprived neighborhoods tend to have unique physical
environmental characteristics#”#8; however, the Area Deprivation Index also includes
indicators of socioeconomic status.*® Because the Area Deprivation Index is a composite
measure,*® it is not known which aspects of this measure were contributing to the
relationships observed in the current work. Past work suggests that the physical and
socioeconomic environments are intricately linked in terms of their effects on health
outcomes®4:65; thus, additional studies are needed to disentangle these relationships and
understand their effects on outcomes in individuals with stroke.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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APPENDIX 1.

For completeness, we display the results of the unconstrained (i.e., moderation) model in
Supplemental Figure 1 which show the model results for individuals with lower and higher
physical capacity. In stroke survivors with lower physical capacity (€312 m on 6MWT), the
direct effect of ADI on ASPD was significant ( = —0.18, p=0.01), suggesting that lower
area deprivation is associated with higher ASPD. The effect of ABC on ASPD (p=0.23,
p=0.001) was also significant implying that higher balance self-efficacy is associated

with higher ASPD in persons with stroke with lower physical capacity. All other path
coefficients were smaller in magnitude and not statistically significant. For individuals with
greater physical capacity (>312 m on 6MWT), all path coefficients were relatively small in
magnitude, and none were statistically significant.
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Figure 1. Theoretical Model.
The model depicts that the physical environment (Area Deprivation Index) has a direct effect

on average steps/day (pathway a) as well as an indirect effect through Activities Specific
Balance Confidence Scale (pathways b and c). Similarly, the social environment (living
situation) has a direct effect on average steps/day (pathway d) and an indirect effect through
Activities Specific Balance Confidence Scale (pathways e and c). We hypothesized that the
Activities Specific Balance Confidence Scale would mediate the relationship between the
environmental variables and average steps/day in individuals with stroke and that physical
capacity would moderate this mediated relationship.
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Figure 2. Results of Null (No Moderation) Model.
The direct effects of Area Deprivation Index and living situation on average steps/day

are displayed as solid black lines. The indirect effects of Area Deprivation Index and

living situation on average steps/day through Activities Specific Balance Confidence Scale
are displayed next to the line representing the direct effect. Standardized coefficients are
displayed with standard errors in parentheses. We found that the Activities Specific Balance
Confidence Scale mediated the relationship between the Area Deprivation Index and average
steps/day in our sample of individuals with chronic stroke. *p<0.05, **p<0.001.
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Demographic and Clinical Characteristics of Study Sample
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Lower Physical

Higher Physical

All : : P
- Capacity Capacity *k
(n=282) (n = 141) (n = 141) value
Age (years) 63.43 (12.63) 63.58 (13.08) 63.27 (12.19) 0.63
Time Since Initial
Stroke (months) 46.99 (61.5) 51.79 (70.48) 42.20 (50.78) 0.44
Gender Male: n = 146 (51.8%) Male: n = 74 (52.5%) Male: n =72 (51.1%) 081
Female: n = 136 (48.2%) Female: n = 67 (47.5%) Female: n = 69 (48.9%) :
Left: n = 148 (52.5%) Left: n =79 (56.0%) Left: n = 69 (48.9%)
Hemiparesis Right: n = 128 (45.4%) Right: n = 60 (42.6%) Right: n = 68 (48.2%) 0.40
Bilateral: n = 6 (2.1%) Bilateral: n =2 (1.4%) Bilateral: n = 4 (2.8%)
Body Mass Index 30.31 (6.36) 29.87 (6.86) 30.75 (5.80) 0.09
Assistive Device Use No: n = 149 (52.8%) No: n =32 (22.7%) No: n =117 (83.0%) <0.001
(yes/no) Yes: n =133 (47.2%) Yes: n =109 (77.3%) Yes: n =24 (17.0%) '
Charlson Comor bidity
Index (age-adj usted) 6.09 (2.46) 6.46 (2.54) 5.72 (2.33) 0.01
6-Minute Walk Test (m) 302.13 (115.54) 205.87 (67.67) 398.39 (59.60) <0.001
Activities Specific
Balance Confidence 75.55 (18.27) 69.0 (18.21) 82.06 (15.90) <0.001
Scale
Alone: n =59 (20.9%) Alone: n =33 (23.4%) Alone: n =26 (18.4%)
L ! . Living with family member/ Living with family member/ Living with family member/
Living Situation significant other: n = 223 significant other: n = 108 significa nt other: n = 115 0.31
(79.1%) (76.6%) (81.6%)
Area Deprivation Index 36.29 (23.64) 40.48 (24.70) 32.12 (21.84) 0.001
Aver age steps/day 4563.73 (2696.78) 3283.88 (2026.96) 5843.59 (2681.26) <0.001

*
Data displayed as mean (standard deviation) for continuous variables and count (percentage) for categorical variables

*:

*
P value reflects comparisons between the lower physical capacity and higher physical capacity groups. Continuous variables were compared

using an independent t-test for normally distributed data, or a Mann Whitney U Test for non-normal data. Categorical variables were compared

using a chi-squared test.
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