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Abstract—Increasing participation in physical activity among
people with stroke continues to be a major challenge for
healthcare professionals. We administered a survey to a group
of 83 adults with unilateral stroke (mean age = 54.2 yr) to
determine their perceived barriers to exercise. The five most
common barriers in rank order were (1) cost of the program
(61%), (2) lack of awareness of a fitness center in the area
(57%), (3) no means of transportation to a fitness center (57%),
(4) no knowledge of how to exercise (46%), and (5) no knowl-
edge of where to exercise (44%). The least common barriers
were (1) lack of interest (16%), (2) lack of time (11%), and
(3) concern that exercise would worsen their condition (1%).
People with stroke reported several barriers that prevented or
reduced their participation in exercise. Healthcare profession-
als must identify and remove these barriers to promote greater
participation in exercise among people with stroke.

Key words: environmental barriers, exercise, fitness center,
health promotion, personal barriers, physical activity, physical
disabilities, rehabilitation, stroke, survey.

INTRODUCTION

Physical activity participation among people with
stroke and other disabling conditions is substantially
lower than in the general population [1-2]. Several
reports have noted that a sedentary lifestyle can precipi-
tate functional decline in persons with stroke [3-5].
Reduced cardiorespiratory fitness associated with a lack
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of physical activity may be a secondary condition that
limits the transfer of walking skills obtained during reha-
bilitation to the community [6]. Similarly, inadequate
amounts of exercise can accelerate a person’s functional
decline and limit his or her ability to work, recreate, and
engage in community events [7-8].

People with stroke are especially vulnerable to the
effects of a sedentary lifestyle and would benefit greatly
from increasing the amount of physical activity they regu-
larly obtain [9-13]. Unfortunately, options for exercise
and recreation are often limited by numerous personal
(e.g., motivation, self-efficacy) [14-15] and environmen-
tal or facility barriers (e.g., inaccessible programs, equip-
ment, and services offered in community recreation
facilities) [16]. The Healthy People 2010: Understanding
and Improving Health chapter “Disability and Secondary
Conditions” noted that the significantly lower rate of par-
ticipation among people with disabilities may be related
to a variety of environmental and personal barriers,
including architectural barriers, organizational policies
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and practices, discrimination, and social attitudes [16].
These barriers effectively reduce personal choice options,
inhibit participation in healthy and active lifestyles, and
prevent people with stroke and other disabilities from
fully participating in their communities [17].

Rimmer et al. reported several different categories of
environmental or facility barriers related to participation
in physical activity among people with physical disabili-
ties; these barriers included the built environment, cost of
services or programs, equipment, policies, information,
and education and training of fitness facility staff [18].
Personal factors are also associated with participation in
physical activity. Shaughnessy et al. reported that among
312 stroke survivors, self-efficacy (i.e., individual’s judg-
ment that he or she can complete the activity), outcome
expectations (i.e., a specific outcome will occur as a
result of performing the behavior), and exercise history
before the stroke directly or indirectly influenced exer-
cise participation [14]. Developing recommendations for
a large and diverse group of stroke survivors requires a
broader and more comprehensive understanding of both
personal and environmental/facility factors that may
enhance or impede participation in physical activity [19].

A growing and important area of research involves
the identification of “high level” factors that increase
physical activity participation at both the person and
environmental/facility levels [20-25]. Programs to pro-
mote physical activity in various populations have
focused almost entirely on personal factors in isolation of
the physical environment [26]. A systematic examination
of personal and environmental/facility mediators of phys-
ical activity in persons with stroke requires a better
understanding of the contextual factors (i.e., personal fac-
tors vs environmental/facility factors) associated with
this population’s participation in physical activity. Rec-
ommendations developed for the general population are
likely to be ineffective for individuals with stroke since
reduced mobility, secondary health conditions associated
with stroke, and existing barriers to community access
often limit these individuals’ opportunities to engage in
physical activity. Without an understanding of the critical
person-environment barriers associated with participa-
tion in physical activity, establishing effective programs
that have sustainable outcomes is difficult. This study
examined the multidimensional nature of barriers to
physical activity reported by people with stroke.

METHODS

Participants

The participants with stroke in this retrospective
analysis were recruited to participate in a health promo-
tion program at a major university-based medical center
in the Midwest [27]. Before their participation in the
study, participants were asked a series of questions
related to their barriers to exercise. Participants were
recruited from various clinics and hospitals in the
surrounding community. To be included in the study, par-
ticipants had to (1) be 30 to 70 years old, (2) be able to
walk at least 50 feet without assistance, (3) be poststroke
at least 6 months, and (4) have written permission to par-
ticipate in the program from their physician. While most
subjects had had a unilateral stroke and required an assis-
tive aid (i.e., cane, walker, braces, and/or wheelchair),
specific stroke deficits (i.e., motor, sensory, and speech)
were not examined. Exclusion criteria were (1) score of
16 or less on the Mini-Mental State Examination and
(2) primary disability unrelated to stroke. The institu-
tional review board at the university-based medical cen-
ter approved the study.

Barriers to Physical Activity and Disability Survey

We used the Barriers to Physical Activity and Dis-
ability Survey (B-PADS) (Appendix, available online
only at http://www.rehab.research.va.gov) to collect data
on the types of barriers (personal or environmental/facil-
ity) that individuals with disabilities experience related to
exercise participation [17]. The B-PADS consists of 34
items, 31 of which have two response choices: yes or no.
The remaining 3 items are open-ended, and 2 of these are
follow-up questions that ask participants to explain a pre-
vious “yes” response. Trained project staff administered
the surveys over the telephone. A training session on
administration of the B-PADS preceded data collection.
Each research assistant conducted five pilot telephone
interviews with five different participants with stroke
while the project coordinator listened on a third line to
the administration of the survey and independently
scored each item. The research assistants’ scores were
then compared with the project coordinator’s scores. No
significant scoring differences occurred. Test-retest sta-
bility for the 31 categorical items resulted in a Cohen « of
0.76, and interrater reliability for two independent raters
resulted in a Cohen x of 0.86. The telephone survey took
30 to 45 minutes to complete.
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Data Analysis

Data were analyzed with graphical methods wherever
applicable to facilitate data inspection and interpretation.
Outliers and influential observations were identified and
checked for accuracy. Data error due to data entry over-
sight was appropriately corrected. Data were summarized
with appropriate descriptive statistics (e.g., mean and
standard deviation for continuous variables, count and fre-
quency for categorical variables). Subjects were divided
into two groups on the basis of annual income: lower
income (<$15,000) and higher income (>$15,000); self-
reported barriers to physical activity were then tabulated
and compared between the lower and higher income
groups. The total number of barriers reported by each par-
ticipant was summed and aggregated within each of the
two income groups and the groups’ mean and cumulative
frequency values were compared. All statistical analyses
were performed using SAS 9.1 statistical software (SAS
Inc; Cary, North Carolina).

RESULTS

Table 1 shows the sample demographics of the par-
ticipants with stroke (n = 83). The majority of subjects
(mean age = 54.2 yr) were African American (80%),
female (70%), and had an annual household income of
<$15,000 (65%). Approximately two-thirds of the sam-
ple had a high school degree or less. A total of 77 percent
were currently receiving disability benefits. In addition,
28 percent of the participants lived alone; 35 percent
reported smoking; and 84 percent were obese or over-
weight, with an average body mass index of 34.5 kg/m?.

The majority of participants were interested in start-
ing an exercise program (96%) and felt that an exercise
program would help their condition (91%). Nearly
80 percent of the participants said that they were told by
their physician to exercise. This high percentage may be
related to the physician encouraging the participant to
perform certain poststroke rehabilitation exercises rather
than offering general exercise recommendations to join a
fitness center or participate in home-based conditioning
exercises. While 90 percent of participants indicated that
they had exercised at some point before their stroke,
about 32 percent reported that they stopped exercising
after their stroke because of health problems. Only one
participant reported ever being injured from exercising.

RIMMER et al. Barriers to physical activity in persons with stroke

Table 1.
Sample demographics of participants with stroke (n = 83).
Characteristic % or Mean = SD

Sex
Male 30
Female 70
Race/Ethnicity
White 9
African American 80
Hispanic 10
Other 1
Income ($)”
<15,000 65
15,000-24,999 12
25,000-49,999 9
50,000+ 3
Education
Less than High School 26
High School 35
Some College 32
College or Higher 7
Marital Status
Married 28
Divorced or Separated 41
Widowed 8
Never Married 23
Assistive Device Use'
Cane 70
Braces 23
Walker 20
Wheelchair 16
Living Alone (yes) 28
Smoking (yes) 35
Receiving Disability Benefits (yes) 77
Age (yr) 542 +8.2
Body Mass Index (kg/m?) 345+10.1

*11% refused to answer.
TSome individuals reported using multiple devices.
SD = standard deviation.

In Table 2, the barriers reported by participants are
shown divided into two categories: environmental/facility
barriers and personal barriers. Pertaining to environmen-
tal/facility barriers, 61 percent of the participants men-
tioned that the cost associated with joining a fitness
facility was a barrier. The majority of participants (57%)
noted that they were unaware of an appropriate fitness
facility in their neighborhood or community, and the same
number of participants reported that they did not have a
method of transportation to a fitness facility. More than
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Table 2.
Self-reported barriers to physical activity as reported by participants with
stroke (n = 83) on Barriers to Physical Activity and Disability Survey.

Barrier %
Environmental/Facility
Cost of the program 61
Lack of transportation 57
Not aware of fitness center in the area 57
Don’t feel trainer in facility is able to help 36
Not comfortable in exercising in a facility 26
Personal

Don’t know how to exercise 46
Don’t know where to exercise 44
Lack of energy 39
Lack of motivation 37
Exercise won’t improve my condition 36
I’m too lazy to exercise 33
Health concerns prevent me from exercising 28
Exercise is too difficult 20
Exercise is boring or monotonous 18
Lack of interest 16
Lack of time 11
Exercise will make my condition worse 1

one-third (36%) of the participants felt that a personal
trainer or exercise instructor in a fitness facility would be
unable to help them, and about one-fourth (26%) felt
uncomfortable exercising in a fitness facility.

The most common personal barriers reported were
(1) “don’t know how to exercise” (46%) and (2) “don’t
know where to exercise” (44%). These barriers were fol-
lowed in rank order by “lack of energy” (39%), “lack of
motivation” (37%), “exercise won’t improve my condi-
tion” (36%), and “I’m too lazy to exercise” (33%). One
of the most common barriers to exercise participation
reported among nondisabled populations is lack of time
[28]. However, lack of time was one of the lowest barri-
ers reported by our participants with stroke (11%).

Further analysis of the data revealed that the primary
barriers to exercise in persons with stroke varied by
income group. Figure 1 illustrates the top six barriers
reported by participants in the lower (<$15,000) and rela-
tively higher (>$15,000) income groups. Nearly 80 per-
cent of the lower income group identified cost as the
primary barrier to exercise, and about 70 percent cited
lack of transportation as another major barrier. In con-
trast, approximately 50 and 40 percent of stroke partici-
pants in the higher income group reported cost and lack
of transportation, respectively, as major barriers to exer-

cise. Interestingly, more than 40 percent of participants in
the higher income group reported that an exercise pro-
gram would not improve their condition, while the lower
income group did not cite this as a common barrier.
Approximately the same proportion of participants in
each group reported not knowing where and how to exer-
cise as other key barriers.

On average, participants with stroke reported 4.3 bar-
riers that prevented them from engaging in physical
activity. People in the lower income group reported
slightly more barriers than the higher income group (4.6
vs 3.9, respectively). As shown in Figure 2, approxi-
mately 40 percent of participants in the lower income
group reported four or fewer barriers, while approxi-
mately 70 percent of participants in the higher income
group reported four or fewer barriers. Overall, about
50 percent of the participants with stroke reported five or
more barriers to exercise.

DISCUSSION

Our findings revealed that a group of predominantly
African-American female adults with stroke who resided
in a large urban city (Chicago) reported multiple barriers
to participation in physical activity. The two major barri-
ers reported were the cost associated with joining a fitness
facility and transportation to a fitness facility. Lack of
time, one of the highest-ranked barriers to participation in
physical activity among nondisabled adults [29-31], was
not listed as a primary barrier in our cohort. This finding
may have reflected the high percentage of participants
who were not employed. Our findings were, in general,
consistent with previous research that involved a predomi-
nantly African-American group of women with physical
disabilities, including arthritis (30%), stroke (22%), and
multiple sclerosis (14%) [17]. In that study, the four high-
est barriers were cost of the exercise program (84.0%),
lack of energy (65.8%), transportation (60.5%), and not
knowing where to exercise (57.9%) [17].

The multitude of personal and environmental/facility
barriers that our participants with stroke reported leads us
to several suggestions for helping individuals with stroke
and/or their caregiver overcome these barriers. First,
healthcare professionals must systematically identify
personal and environmental/facility barriers to exercise
when referring patients with stroke from rehabilitation to
community-based exercise. The B-PADS is a relatively
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Top six barriers to physical activity reported by participants with stroke in (a) lower income (<$15,000) and (b) higher income (>$15,000) groups.

short instrument that can help professionals identify these
key barriers to exercise participation. Identifying these
barriers will help the professionals formulate a home- or
community-based exercise plan founded on the partici-
pant’s response pattern. For example, if the participant
lists cost of joining a fitness facility and transportation to
a fitness facility as major barriers, the professional might
want to recommend a home-based exercise program that
does not require the purchase of expensive equipment or
a fitness club membership. This home-based program

may involve the participant going for a few short walks
during the day, getting up and walking around the house
or apartment during commercials, using an exercise
video designed for older adults or persons with stroke
(e.g., chair exercises), and using various household items
(e.g., water-filled milk containers) to increase muscle
strength. The National Center on Physical Activity and
Disability recently developed a new exercise video for
people with stroke (http://www.ncpad.org). We also rec-
ommend that when a participant discontinues a program,
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Number of barriers to physical activity reported by participants with
stroke. Lower income = <$15,000/yr, higher income = >$15,000/yr.

the professional implement a new B-PADS to determine
whether any new or additional factors are associated with
the participant’s discontinuation.

Second, the same barrier (e.g., transportation)
reported by several participants may have a different set
of contextual factors for each individual. For example,
one person may cite transportation as a barrier because he
or she has difficulty getting up and down the steps on a
bus, another individual may report that paying for trans-
portation to an exercise facility is too costly, and a third
person may state that the bus stop is too far from his or
her home. When assessing barriers to participation in
exercise, we recommend a subset of follow-up items that
probe the specific reason for the reported barrier.

Third, while our participants expressed great interest
in participating in an exercise program, the preponderance
of research on the fitness levels of people with stroke indi-
cates that they are unlikely to be participating in a struc-
tured physical activity program and, as a group, are
considered severely deconditioned [10,13-14,32-33].
Therefore, the amount of exercise that a person with stroke
thinks is implied by “structured exercise program” may be
less than the dose recommended to confer health benefits
or less than the public health guidelines of 30 minutes a
day of moderate physical activity most days of the week.

Finally, customizing physical activity programs for
persons with stroke is clearly needed to remove as many
personal and environmental/facility barriers as possible.
Barrier identification and removal should be based on the
various impairments and/or activity limitations associ-
ated with stroke severity. Environmental assessment tools

that measure barriers in the built environment (e.g.,
home, neighborhood, community fitness center) are
available to help professionals identify barriers before
initiating an exercise program for this population [34].
The combined identification and removal of personal and
environmental/facility barriers may effectively tailor the
program to the individual and his or her environment and
enhance the likelihood that he or she will successfully
participate in a structured exercise program.

The study had several limitations. First, our findings
are not representative of a broader population of stroke
survivors. Most of the participants were African Ameri-
can and female, resided in a large urban city (Chicago),
and were predominantly low income. We would be inter-
ested to discover in future research whether participants
in other settings (i.e., rural, suburban) and subgroups
(i.e., different cultural and sociodemographic strata)
would report a similar number and type of barriers. Cost-
associated barriers would likely not be as great an issue
with higher socioeconomic groups, but this fact has never
been examined in a stroke cohort. Second, the partici-
pants with stroke who completed the survey were inter-
ested in participating in a health promotion research
study and were preparing for enrollment in the study. Not
clear is whether people with stroke who were not inter-
ested in participating in the study would have reported
similar or different barriers. Third, the barriers instru-
ment that we used (B-PADS) did not include questions
about the participants’ self-efficacy for exercise and exer-
cise history. Both Shaughnessy et al. [14] in a stroke pop-
ulation and Kinne et al. [15] in a cohort with mobility
impairments reported that exercise self-efficacy was
associated with exercise participation. Shaughnessy et al.
also found that exercise history before the stroke was
associated with participation in exercise after the stroke
[14]. Low exercise self-efficacy and poor exercise history
before a stroke could be substantial barriers to participa-
tion in exercise after a stroke.

CONCLUSIONS

People with stroke continue to engage in higher rates
of sedentary behavior and have significantly lower levels
of physical fitness and a thinner margin of health than the
general population [32]. Despite the well-established
physical and psychosocial benefits associated with regu-
lar participation in moderate levels of physical activity,
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people with stroke present a significant number of barri-
ers to participation in the types of physical activity they
need to maintain health and wellness.

Because our stroke cohort identified the cost of fit-
ness programs, transportation, and lack of awareness and
understanding of where or how to exercise as major barri-
ers, Federal agencies, policy makers, and local communi-
ties should consider subsidizing fitness memberships and
transportation for people with stroke and other disabilities
so that these individuals have the opportunity to self-
manage their health. For many individuals living in urban
settings, crime, safety, weather, damaged sidewalks, and
poor health make exercising outdoors extremely difficult
and lack of exercise equipment in the home leaves little
opportunity for them to participate in regular exercise. A
need also exists for managers and directors of local fitness
facilities and health clubs to actively recruit new members
among the disability community. Social marketing efforts
should include people with and without disabilities exer-
cising together in the same facility to help offset the lack
of role models in much of the advertising media used by
health clubs and fitness centers [35]. Adequate levels of
physical activity are unlikely to be obtained by a large
percentage of the population with stroke without an effec-
tive public health campaign that addresses cost and trans-
portation barriers as well as increased public awareness of
the importance of exercise for persons with stroke.

An important area of future research is for investiga-
tors to better quantify the magnitude of change in health
and function among persons with stroke after certain bar-
riers are removed. Whether removal of key barriers would
facilitate sustainable participation in physical activity
among this cohort is unknown, as is whether new or addi-
tional personal or environmental/facility barriers would
result from removing certain barriers (e.g., transportation
and cost barriers are eliminated to allow a participant to
join a health club but he or she does not feel comfortable
in the exercise setting or does not enjoy the program).
Research on barrier removal and adherence to physical
activity among persons with stroke should be examined
within a longitudinal framework, since many barriers are
likely to change across time (e.g., change in health status)
and settings (e.g., moving to a new residence).
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