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Relationship between walking performance
and types of community-based activities in
people with stroke: an observational study*

Relacdo entre desempenho da marcha e tipos de atividades na comunidade apds
acidente vascular encefalico

Matar Alzahrani, Catherine Dean, Louise Ada

Abstract

Objectives: To examine the relationship between clinical walking performance and amount and type of community activity in people
after stroke. Methods: A cross-sectional observational study of 14 people with stroke living in Sydney and able to walk was carried
out. Demographics (such as age, gender, side of stroke, time since stroke, presence of spouse) and aspects of walking performance
(such as speed, capacity, automaticity, and stairs ability) were measured. People with stroke were observed for at least five hours
while they carried out activities in the community. These activities were then categorized into four types: domestic intrinsic, domestic
extrinsic, leisure without contact, and leisure with contact activity. Results: No relationship was found between walking performance and
the amount of community activity. There was no relationship between walking performance and total time spent on domestic intrinsic
activity. Walking speed and stairs ability were significantly correlated with leisure with contact activity (r=0.56, p=0.04, and r=0.57,
p=0.03 respectively) and inversely correlated with leisure without contact (r=-0.72, p<0.01, and r=-0.66, p=0.01 respectively). Walking
capacity was also inversely correlated with leisure without contact (r=-0.77, p<0.01). Only stairs ability was significantly correlated with
domestic extrinsic activity (r=0.77, p<0.01). Conclusions: Findings suggest that if walking performance is poor after stroke, activities at
home and in the community will be limited, so that people may become housebound and isolated from society.

Key-words: walking; activities of daily living; stroke; observation.

Resumo

Objetivos: Examinar a relagdo entre o desempenho da marcha e a quantidade e tipo de atividades na comunidade em individuos apés
acidente vascular encefélico (AVE). Métodos: Realizou-se um estudo observacional transversal em 14 individuos com AVE, aptos a
deambular, residentes em Sydney. Resultados demogréficos (como idade, género, lado hemiparético, tempo desde o AVE, estado civil)
e aspectos de desempenho da marcha (como velocidade, resisténcia, automaticidade e habilidade de usar escadas) foram avaliados.
Os individuos foram observados por pelo menos cinco horas durante suas atividades na comunidade. Essas atividades foram entéo
categorizadas em quatro tipos: intrinseco-doméstica, extrinseco-doméstica, atividade de lazer com contato e atividade de lazer sem
contato. Resultados: Nenhuma relacdo foi encontrada entre desempenho da marcha e quantidade de atividades na comunidade.
Também n&o houve relagédo entre desempenho da marcha e tempo gasto em atividade intriseco-doméstica. Velocidade da marcha
e habilidade no uso de escadas correlacionaram-se significativamente com atividade de lazer com contato (r=0,56, p=0,04 e r=0,57,
p=0,03, respectivamente) e correlacionaram-se inversamente com atividade de lazer sem contato (r=-0,72, p<0,01, e r=-0,66, p=0,01,
respectivamente). Desempenho da marcha correlacionou-se inversamente com atividade de lazer sem contato (r=-0,77, p<0,01). Apenas
habilidade no uso de escadas correlacionou-se significativamente com atividade extrinseco-doméstica (r=0,77, p<0,01). Conclusées: Os
resultados sugerem que se o desempenho da marcha fica comprometido apds o AVE, as atividades em casa e na comunidade seréo
limitadas e, com isso, os individuos podem se tornar confinados a casa e isolados da sociedade.

Palavras-chave: marcha; atividades de vida diéria; AVE; observagéo.
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Introduction

The goal of rehabilitation after stroke is to optimize func-
tion and encourage participation and independence in the
community'. However, approximately 50% of people with
stroke remain dependent on others for some activities®. Despite
the fact that many people with stroke regain independence in
basic activities such as showering, dressing, and mobility, less
people become independent in performing more complex
activities such as household chores, shopping, leisure, and
social outings, which are essential for full participation in the
community. Carod-Artal et al.® found that 48% of their sample
were still restricted to basic activities, 30% did not perform
any household chores, 15% did not undertake either outdoor
mobility activities or social outings, and 63% did not engage in
any hobby.

Community participation is not solely a matter of physical
activity. It also includes leisure activities and social interaction.
Recently, De Wit et al.* developed a valid and reliable list to de-
fine everyday activities by the type of activity. They categorized
activities into personal activities of daily living (washing, toilet-
ing, eating, etc), domestic activities of daily living (washing up,
ironing, cleaning, etc.) and leisure- and work-related activities
(office and computer work, socializing, printing, painting, etc.),
that is, activities were categorized to give insight into the type
of participation in the community. However, the different types
of everyday activities may indirectly depend on physical abil-
ity, e.g. being able to walk well enough to be able to walk to
community venues to engage in social and leisure activities.
Previous work has shown that walking performance such
as speed, capacity, and stairs ability are related to free-living
physical activity’”. However, what is not known is whether
walking performance is related to the type of activity, such as
domestic and social activities, undertaken in the community
after stroke.

Much of physical therapy after stroke is focused on
improving walking performance with the assumption that
this will lead to greater independence and participation in
community life. An understanding of how walking performance
is related to the type of activity undertaken in the community
will provide guidance for therapists in planning for the needs of
people with stroke post-rehabilitation. Therefore, the specific
research question was:

Are the types of community activities performed by indi-
viduals who have suffered a stroke correlated with measures
of walking performance (speed, automaticity, capacity, stairs
ability)?

We therefore carried out a detailed observation on a subset
of the cohort of people with stroke for whom we had previously
measured walking performance and physical activity using an

activity monitor®. If walking performance is related to the ac-
tivities underpinning community participation, therapists can
use this information to individually tailor post-rehabilitation
community services. For example, those with reasonable
walking performance should be encouraged to pursue active
leisure and become lifelong exercisers, whereas those with
severely limited walking performance may have to take advan-
tage of the advances in rehabilitation technologies and utilize
scooters or other transport devices to access and participate
in community life.

Methods
Design

A cross-sectional observational study was conducted in the
community in a metropolitan city. This study was conducted
over two days. Walking performance was measured on the first
day in our laboratory; and observation of activity was carried
out on the second day in the community. The two days were
not necessarily consecutive but were completed within a two-
week period. For the observation, days of the week were coun-
terbalanced so that data was collected from two participants
on each day of the week. Then, the observation period was
randomized to be a morning or an afternoon. If the allocated
time for observation was in the morning, the examiner went
to the participant’s home and started recording community
activities 30 minutes after the participant's waking up time.
If the allocated time for observation was in the afternoon, the
examiner went to participant’s home and started recording
community activities at least five hours before the participants
went to bed. Ethical approval was obtained from the Human
Research Ethics Committee at the University of Sydney, Sydney,
NSW, Australia (Ref No.: 07-2006/9261).

Participants

People with stroke were recruited from the local commu-
nity, including stroke clubs. They were included if they were
over 50 years old, within 1 to 5 years of their first stroke, and
able to walk 10 m independently without aids or orthoses. They
were excluded if they could not speak English, or if they were
aphasic and unable to follow instructions. The sample of 14 was
asubset of alarger study with 42 participants. The first fourteen
subjects who accepted an invitation to participate in this addi-
tional study were included. This sample was representative of
the main cohort sample (n=42) as they had almost the same
mean walking performance. Informed consent was obtained
from all participants before data collection commenced.
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Outcome measures

Demographics
Age, gender, side of hemiplegia, time since stroke, and pre-
sence of spouse were collected.

Walking performance

Four aspects of walking performance were measured:
walking speed, walking automaticity, walking capacity, and
stairs ability. The examiner stood close and behind participants
and maintained this position throughout all measures to en-
sure their safety.

Walking speed was measured using the 10-m Walk Test in
meters per seconds (m/s)®. Participants were asked to walk 10
meters on the level with their shoes off, without using any aid,
and at their comfortable speed. There were two meters before
reaching the starting line to allow for acceleration to take place
and two meters beyond the finishing line to ensure that walk-
ing speed did not slow before reaching 10 meters. Participants
performed this test twice and their scores were averaged and
used for analysis.

Walking automaticity was measured as the ability to walk
under dual and triple task conditions compared with comfort-
able speed. Participants were asked to walk 10 meters as pre-
viously under three additional conditions. The first condition
was walking during a concurrent manual task (dual-manual) in
which participants were required to walk while carrying (using
their intact hand) a polystyrene cup of water, filled to within
7 mm of the top without spilling the water’. The second con-
dition was walking during a concurrent cognitive task (dual-
cognitive) in which participants were required to give a correct
verbal response on hearing an verbal stimulus: “yes” when
they heard the word “red”, and “no” when they heard the word
“blue”. The stimuli were presented using a cassette recorder
at three-second intervals in random order to prevent antici-
pation'. The third condition was walking during both tasks
(triple) in which participants were required to perform both
the manual and cognitive task without spilling the water in the
dual-manual task, and making no errors in the dual-cognitive
task’. In order to detect the decrement of walking speed under
the aforementioned conditions, the average speed of walking
under the three conditions as a percentage (%) of participants’
comfortable walking speed was calculated.

Walking capacity was measured using the 6-min Walk Test
in meters, according to the protocol recommended by the
American Thoracic Society'. A 40-m corridor was used, and
participants were allowed to use their preferred aid. Distance
walked in meters, aids used, and resting time were recorded.

Ability to negotiate stairs (stairs ability) was measured us-
ing the Timed Up and Down Stairs Test' in stairs per second

(stairs/s). There were 11 steps in the flight of stairs, and each
step was 140 cm wide, 17 cm high, and 30 cm deep. Partici-
pants were asked to stand 30 cm from the bottom of the first
step and to quickly, but safely, go up the stairs, turn around on
the top step, and come all the way down until both feet landed
on the bottom step (landing). The participants were allowed
to choose any method of negotiating the stairs including using
the handrails. The time in seconds from the “go” cue until the
second foot returned to the bottom landing was measured us-

ing a stopwatch and reported as stairs/s.

Community activity

Community activity was observed using a behavior
stream''. Before each observation session, the examiner
asked the participant to carry out his or her routine activities
as if the examiner was not present. Every time the participant
changed his or her activity, the examiner recorded the time and
the nature of the activity (see Table 1 for an example).

The challenge for observational studies using behavior
streaming is to reduce the data into meaningful parts in order
to analyze it and answer the research question. In the current
study, all activities observed in the community were categori-
zed into four types: domestic intrinsic (i.e. personal activities of
daily living); domestic extrinsic (i.e. domestic activities at home
and around the home); leisure without contact (i.e. activities that
were carried out without contact with others); and leisure with
contact (i.e. activities that were carried out with contact with
others) by two researchers blinded to participants’ walking
performance. The categories were based on the definitions
of De Wit et al.’, however their category of leisure and work-
related activities was further divided into those with and those
without contact. See Table 2 for community activities observed

Table 1. Example of a behavior stream. X is a 73-year-old lady who lived
with her husband. This segment of 1 hr 41 min would be categorized
as 19 min of domestic intrinsic activities, 3 min of leisure with contact
activities and 79 min of leisure without contact activities.

Time Activity

2:55 pm Husband opened the door while X was sitting in the lounge
room watching TV and doing stretching exercises for
shoulders using stick.

2:59 X stood up and did pendulum exercises.

3:00 X walked a few steps to kitchen door and did shoulder
exercises using theraband.

3.07 X came back to lounge room and sat watching TV.

3:59 X started stretching exercises for shoulders using stick.

4:01 X stopped exercises and talked to her husband.

4:04 X watched TV again.

417 Husband brought her food and X started eating.

4:36 X finished her meal and stood up and walked to kitchen

carrying her plate.
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Table 2. Community activity grouped into four types.

Type Activity

Domestic intrinsic Toileting

Dressing

Washing

Eating

Sleeping

Domestic extrinsic Food preparation

Washing up

Ironing

Gardening

Going to mailbox

Care of fireplace

Leisure without contact Exercises inside the house

Reading

Writing

Watching TV

Using Computer (typing)

Smoking

Knitting

Leisure with contact Exercises outside the house

Talking to spouse

Phone Calls

Visiting

Shopping

Playing bowls

Table 3. Characteristics of participants.

Characteristic FETBAZEES
n=14
Demographics
Age (yr), mean (SD) 74 (10)
Gender, number of male (%) 9(64)
Side of hemiplegia, number of right side (%) 10 (71)
Time since stroke (yr), mean (SD) 25(1.2)
Lived with spouse, number (%) 9(64)

Walking performance, mean (SD, range)

Speed (m/s) 0.89 (0.33,0.27-1.40) *
Automaticity (%) 68 (13, 48-88) *
Capacity (m) 350.5 (112.6, 83-466) °

Stairs ability (stairs/s) 0.85 (0.47,0.19-1.50) =

Community activity (min), mean (SD, range)

Domestic intrinsic 56 (25, 23-101)

Domestic extrinsic 37 (42, 0-126)

Leisure without contact 123 (71, 35-239)

Leisure with contact 39 (44, 0-125)

Doing something 255 (35, 156-297)

* =normal performance is:1.5 for men'®and 1.3 for women'®; * = normal performance is:
90%; == normal performance is: 576 m for men® and 494 m for women®; * = normal
performance is: 1.1 for women?', no data for men.

in the current study. Social interaction such as visits and phone
calls were included as leisure activities with contact.

For each participant, activities were assigned a type, and
then the time (min) spent in each type of activity was calcu-
lated. Given that the observation time varied slightly between
five and six hours across participants, the time spent in activity
for each participant was standardized to five hours (300 min).
In order to ascertain the total time spent undertaking everyday
activities, the time spent in the four types was summed to pro-
vide an additional category: “doing something”.

Data analysis

Shapiro-Wilk normality tests determined that the data was
normally distributed except for domestic extrinsic and leisure
with contact activities, which had negatively skewed data. Ho-
wever, both Pearson’s and Spearman’s correlation coefficients
yielded the same results; therefore Pearson’s correlation coeffi-
cient is presented for easier interpretation of the data. Statis-
tica computer software was used for data analysis. The level of
significance was set at p<0.05.

Results @ ::.
Demographics

Fourteen participants aged 74 years (SD 10) were observed
in the community. More than half of the participants were male
(64%), and the majority were right hemiplegics (71%). Nine
participants (64%) lived with their spouses. All participants
were within one to three and a half years after their stroke (see
Table 3 for demographics of participants).

Walking performance

Walking performance is presented in Table 3. Walking speed
ranged between 0.3-1.4 m/s with five participants walking fas-
ter than 1 m/s. Walking automaticity ranged between 48-88%
of their comfortable speed. Walking capacity over six minutes
ranged between 83 m and 466 m, four participants used a
stick, and no participants rested. Stairs ability ranged between
0.19-1.50 stairs/s with most participants using handrails.

Community activity

All participants were engaged in activity for a considerable
proportion of the observation period. On average, participants
spent 255 min (85%) doing something which left 45 min doing
nothing (Table 3).
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On average, the most time spent was in leisure without
contact, ranging from 35 to 239 min (mean 123 min). While
all participants undertook domestic intrinsic activity (mean
56 min), most participants (n=10, 71%) undertook leisure
with contact activity (mean 39 min) even though, for two of
these, it was for less than 5 min. Most participants (n=11,
79%) also carried out domestic extrinsic activities even
though, for three of these participants, it was for no more
than five minutes.

Relationship between walking performance and
community activity

The correlation between walking performance and the
amount and type of community activity is presented in
Table 4. There was no relationship between any aspect of
walking performance and the total time spent by partici-
pants doing something, i.e. carrying out all types of commu-
nity activity.

No aspect of walking performance was correlated with
domestic intrinsic activity. Walking speed and stairs ability
were significantly correlated with leisure with contact activity
(r=0.56, p=0.04, and r=0.57, p=0.03 respectively) and inversely
correlated with leisure without contact (r=-0.72, p<0.01, and
r=-0.66, p=0.01 respectively). Walking capacity was also inver-
sely correlated with leisure without contact (r=-0.77, p<0.01).
Only stairs ability was significantly correlated with domestic
extrinsic activity (r=0.77, p<0.01).

Discussion

In this group of people with stroke who could walk and
use stairs, walking performance was not related to the overall
amount of activity that was carried out in the community nor
domestic intrinsic activities. All walking performance mea-
sures except automaticity were inversely related to leisure
activities that were carried out without social contact, which

were mainly passive activities such as reading and watching
TV. Walking speed and stairs ability were significantly related
to leisure activities that were carried out with social contact,
such as exercises outside the house and playing bowls. Stairs
ability was the only measure significantly related to domestic
extrinsic activities that were carried out at home and around
the home, such as food preparation and gardening. However,
examination of the correlation matrix suggests all measures
of walking performance excepted automaticity are related
to domestic extrinsic and leisure with contact activities and
inversely correlated with leisure without contact activities. Gi-
ven the correlations are either significant or with a p<0.1, we
contend that, considering the compromised power because
of the small sample size, the best interpretation is that all
measures of walking performance except automaticity are
related to these three types of activities.

It is not surprising that individuals after stroke were
engaged in some activity for a large proportion of the ob-
servation period, because humans are goal-directed and all
purposeful activity was recorded regardless of the physical
requirements of the activity. Although in the current study
we purposely classified activities carried out in the commu-
nity based on the nature of the activity, the fact that walking
performance was correlated with the type of activity sug-
gests that the physical requirements of some types of activi-
ties are important.

The failure of walking performance to correlate with the
amount of time spent in domestic intrinsic activity may be
because all participants carried out this type of activity and
all participants could walk and lived at home without formal
community support. In more supported environments, such as
nursing homes and hostels, walking performance may corre-
late with domestic intrinsic activity.

All aspects of walking performance, except for automa-
ticity, were correlated with the ability to carry out domestic
extrinsic activity. Such a relationship is perhaps not surpri-
sing given the physical requirements of this type of activity.
Activities such as gardening and going to the mailbox require

Table 4. Correlation between walking performance and amount and type of community activity using Pearson’s correlation coefficient.

Walking performance Amount

Community activity
Type

Doing something Domestic intrinsic Domestic extrinsic  Leisure without contact  Leisure with contact
Speed (m/s) r=-0.05 r=0.14 r=0.51 r=-0.72 r=0.56
p=0.86 p=0.63 p=0.06 p<0.01 p=0.04
Automaticity (%) r=-0.06 r=-0.21 r=0.35 r=-0.02 r=-0.22
p=0.85 p=0.47 p=0.23 p=0.94 p=0.45
Capacity (m) r=-0.28 r=0.14 r=0.47 =0.77 r=0.49
p=0.34 p=0.64 p=0.09 p<0.01 p=0.07
Stairs ability (stair/s) r=0.26 r=-0.05 r=0.77 r=-0.66 r=0.57
p=0.38 p=0.86 p<0.01 p=0.01 p=0.03
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participants to leave the house, and therefore a good walking
speed, capacity, and stairs ability are likely to make under-
taking these activities easier. Moreover, better walking per-
formance correlated with leisure with contact. Given four of
the six activities in this type required leaving the home, this
will obviously be easier if walking speed, capacity, and stairs
ability is good.

Our results showed that the highest correlation for do-
mestic extrinsic and leisure with contact activities was with
stairs ability, in similarity to the findings of our previous
work. Alzahrani, Dean and Ada® found that ability to nego-
tiate stairs was the best predictor of free-living physical acti-
vity that was measured using an activity monitor. This result
is not surprising given that stairs provide an environmental
barrier to physical activity. There is evidence that people
without disability take the stairs more often than those with
disability, who were more likely to take elevators and avoid
obstacles®.

In support of the notion that the physical requirements of
tasks are important to consider even when determining the
type of activity undertaken, a negative correlation was found
between walking performance (mainly speed, capacity, and
stairs ability) and leisure without contact activities. Activities
observed in this type were largely passive, e.g. watching TV,
reading, etc. Moreover, exercises inside the house were carried
out while sitting and were confined to stretching of the upper
and lower extremities.

Findings in this study have implications for rehabilita-
tion of people with stroke. First, community activity and
social interaction may be increased if attention is paid
to improving walking performance (particularly walking
speed, capacity, and stairs ability) during rehabilitation after
stroke. Second, depending on their walking performance,
therapists can tailor community services. People with
stroke who obtain reasonable walking performance should
be encouraged to participate in ongoing exercise classes
in the community, whereas poor walkers may need to be
provided with scooters or wheelchairs to maximise their
opportunity to pursue activities outside the house. Third,
given most leisure activities were undertaken without con-
tact, individuals after stroke may also benefit from specific
intervention to enhance leisure activities within the home.
Nour et al.'” randomized clinical trial revealed that people
who received a home leisure educational program increased

leisure activities and community activity as a whole, e.g.
they carried out home activities more often and were more
willing to resume community-based activities (bowling,
shopping, association activities, etc.) than a placebo.
Fourth, individuals may also benefit from being referred to
community groups that provide regular phone contact. This
strategy would help to avoid social isolation and increase
the amount of time spent in leisure activities with contact
regardless of walking performance.

The findings of this study should be considered with
caution as it has some limitations. First, the sample size
was small, which may have reduced the strength of the cor-
relations obtained. Second, findings of this study are from
relatively high-functioning people with stroke residing in the
community and may not apply to those with severe walking
limitations. This group of community-dwelling people with
stroke could all walk and use stairs although with varying
levels of performance. On average, walking speed, auto-
maticity'®, capacity”, and ability to use stairs was about
three-quarters of normal elderly performance. Third, there
are other factors that may correlate with community activity
of this population.

Conclusion:::.

In conclusion, the type of activity that is carried out in
the community by people with stroke is correlated with
their walking performance. This suggests that, if walking
performance (particularly walking speed, capacity, and stairs
ability) is poor after stroke, community activity may be limited
whereby people may become housebound and isolated from
society. The prescription of ongoing services to promote
community participation could, therefore, be based on walking

performance.
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