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Abstract—The purpose of this cross-sectional descriptive
study was to determine the extent to which wheelchairs pre-
scribed during rehabilitation are used and perceived as satisfac-
torily meeting individual mobility, functional, psychological
and social needs of veterans who have had a stroke. Forty-nine
veterans were interviewed during a one-time visit to the Veter-
ans Affairs Medical Center. Questionnaires on demographics,
medical status, functional independence, cognition, social inte-
gration, depression, health status and well-being, and wheel-
chair use and satisfaction were administered. Fifteen
participants (31%) no longer used their wheelchairs. Primary
reasons included improved physical function (93%) and use of
alternative mobility aids (87%). Use by continued wheelchair
users ranged from less than 1 hour each day (29%) to more
than 8 hours each day (3%). Participants who retained use of
the wheelchair were satisfied with its performance. Continued
use was associated with impaired mobility, physical dysfunc-
tion, and physical dependence. Participants who no longer used
their wheelchairs had used them an average of 13 weeks. Med-
ical and psychosocial problems unrelated to wheelchair use
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use were common. Almost 45% of the participants had
impaired socialization, 80% had severely compromised occu-
pations, and 41 percent displayed mild to severe depression.
Although wheelchair use declined for 31% of the participants,
primarily as a result of improved physical function, it is evi-
dent that a number of wheelchairs were issued at great expense
that were no longer needed. This finding, as well as the report-
ing of problems unrelated to wheelchair use, suggests the need
for reevaluation of mobility and psychosocial needs during the
years following rehabilitation for a stroke.
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INTRODUCTION

Changes in mobility following a stroke affect func-
tional independence and quality of life [1]. Persons who
have had a stroke often rely on devices to facilitate
mobility at home and in the community. Additionally,
many individuals who have had a stroke are elderly and
may have other physical conditions associated with age
and limited mobility. Concomitant issues such as
decreased cognition, emotional liability, and economic
factors affect the overall quality of life of the person with
a stroke and the individuals who administer care [2].
Rehabilitation professionals often provide the interven-
tions that enhance function, reduce anxiety, and identify
alternative solutions to meet the individual’s needs.
1
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Wheelchairs and the Elderly
The literature is replete with references pertaining to

the wheelchair needs of persons with spinal cord injury
(SCI), traumatic brain injury, and cerebral palsy [3,4].
However, there is a paucity of information on the mobil-
ity, seating, and positioning needs of elderly persons with
a stroke or other neuromuscular or musculoskeletal prob-
lems. Formal evaluations of the elderly for mobility
devices are reported rarely in the scientific literature
[5–7]. Often, the wheelchair that is provided for the eld-
erly is the wrong size, is in poor repair, is unsafe, has
fixed armrests and footrests, and has no pressure-reduc-
ing or positioning components [8,9]. These factors may
result in poor posture, pain and discomfort, decreased sit-
ting tolerance and function, decreased mobility, and pres-
sure ulcers [8,10]. Psychological factors associated with
inadequate or inappropriate mobility devices may include
loss of self-esteem, depression, diminished quality of life,
and social isolation [8]. In long-term care facilities, the
primary reported reason for the use of inadequate equip-
ment is the lack of funds. A more serious problem is the
failure of many clinicians and administrators to recognize
the relation of posture and comfort to functional indepen-
dence [5]. Furthermore, little attention has been directed
toward understanding the issues that might have an
impact on the use of and satisfaction with wheelchairs
once the person has returned to the community.

Over time, changes in a person’s medical status may
alter mobility skills. The wheelchair may not be compati-
ble with the person’s mobility needs in his or her own
environment. The inability to ambulate, propel, or move
oneself may influence further the person’s physical and
psychological health. Modifications may be necessary to
the wheelchair and/or the environment of persons who
have had a stroke. These modifications include raising or
lowering the seat to allow the person to propel himself or
herself with one arm and one leg, adding cushions to
ensure comfort and protection of the skin, or finding an
alternative means of mobility such as an electric wheel-
chair or scooter. Environmental changes may include
removing carpeting from the floor to make propelling
easier, widening doorways if new wheelchairs are larger
than the original mobility devices, and adding ramps.
Financial resources often are not available for modifica-
tions or replacement of mobility devices. Improvement in
strength, range of motion, stamina, and energy may
reduce the frequency of wheelchair use or eliminate it
altogether.

Use of Assistive Technology
The cost of a wheelchair can range from several hun-

dreds to several thousands of dollars, depending on its
type, i.e., manual, electric, and scooter. In the current
climate of medical economics, clinicians are challenged
to provide quality and cost-effective care, including the
prescription of essential equipment. Assistive devices for
mobility or for the enhancement of functional indepen-
dence constitute expensive components of rehabilitation.
Garber and Gregorio reported that only 35 percent of all
devices prescribed during the rehabilitation of persons
with tetraplegia were still in use at the end of 2 years
[11]. Similar studies were conducted with regard to other
technology. Forbes and colleagues studied elderly per-
sons with various impairments who did not use assistive
devices [12]. They found that not using assistive devices
was consistently and strongly correlated in women iso-
lated socially, having less education, and living in rural
areas. Page and Geiger reported that of the assistive
devices given to patients during a rehabilitation hospital-
ization, approximately 50 percent were abandoned after
discharge [13,14]. Conversely, Bynum and Rogers
reported that the rate of assistive device use was 82 per-
cent for their sample of older adults receiving care at
home [15]. Haworth reported that 18 percent of toilet
devices, 19 percent of walking devices, 26 percent of
dressing devices, and 36 percent of bathing devices had
been discarded 2 weeks after discharge by patients who
had total hip replacements [16]. These data indicate that
although many assistive devices are used, some are never
used or are discarded shortly after they are received. The
use of and satisfaction with wheelchairs by persons who
have had a stroke have not been studied.

Psychological Concomitants of Stroke
Psychological and social outcomes of stroke have

been reported in the literature. Feibel and Springer stud-
ied depression and failure to resume social activities after
stroke [17]. They found that although depression after
stroke was not significantly related to age, sex, marital or
cognitive status, ambulation, independence in activities
of daily living, or side of brain involvement, it was sig-
nificantly correlated with failure to resume premorbid
social activities. In a study by Labi et al., three parame-
ters of social function—socialization in the home, social-
ization outside the home, and hobbies and interests—
were analyzed to determine social reintegration of long-
term stroke survivors who had reached satisfactory levels
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of physical function [2]. Their findings suggest that
social, environmental, emotional, and organic brain dys-
function factors contribute to social isolation even after
functional independence has been achieved. Angeleri et
al. studied the influence of depression, social activity,
and family stress on functional outcome after stroke [18].
They reported that depression, social activity, and stress
caused to relatives were highly correlated in all study
participants. Kelly-Hayes and Paige stressed the impor-
tance of assessing for psychosocial conditions as well as
for neurologic disabilities because of the prevalence of
depression that affects rehabilitation and recovery fol-
lowing stroke [19]. Shimoda and Robinson studied the
effect of social functioning and depression on recovery
from stroke [20]. They found that both depression and
impaired social function have independent negative
effects on physical recovery from stroke. Bethoux et al.
studied changes in the quality of life of stroke patients
over time [21]. Their results suggested that although dis-
ability level is unchanged, quality of life might deterio-
rate over time. They suggest further that studies of this
nature need to be replicated with larger samples of stroke
survivors. The objectives of this study were to determine
the use of and satisfaction with prescribed wheelchairs
and to describe factors that contribute to continued use or
nonuse of a wheelchair following a stroke.

METHODS

Sample
A cross-sectional descriptive study design was used

to understand the use of and satisfaction with wheelchairs
prescribed to veterans during their rehabilitation follow-
ing a stroke. The sampling frame consisted of 375 veter-
ans currently on the patient roster of the Rehabilitation
Service at the Houston Veterans Affairs Medical Center
(VAMC). These individuals had been discharged with a
primary diagnosis of stroke from the comprehensive in-
patient rehabilitation program at the Houston VAMC
between 1989 and 1999 and were being followed for
medical, mobility, or functional problems, or the recur-
rence of a stroke. The sample was screened by a com-
puter database to determine if each veteran was (1) living
in the Houston metropolitan area, (2) not deceased, or
(3) not currently hospitalized. Once screened, the 141
potential participants who met these criteria were con-
tacted to determine if they had received a wheelchair

upon discharge from their rehabilitation hospitalization
following their stroke. Individuals who did not receive a
wheelchair were not included in the sample. Of the 141
people contacted, 97 (69 percent) had received a wheel-
chair and 52 (54 percent) agreed to participate in the
study. The remainder declined because of failing health,
lack of transportation, lack of desire to participate, or a
combination of reasons. The functional status of the indi-
viduals who declined to participate is not known. Persons
who declined might include a number of continued users
of wheelchairs and/or individuals who no longer used
their wheelchair because of a severe decline in function
resulting in confinement to bed. Of the 52 persons who
agreed to participate, 3 were unable to complete the study
questionnaires primarily because of cognitive deficits.
Therefore, 49 persons comprised the study population.

PROCEDURE

 Participants were scheduled for a one-time individ-
ual interview at the Houston VAMC; at which time, we
obtained informed consent. They were requested to
respond to questions on demographics, medical status,
cognition, dimensions of handicap, depression, health
status, well-being, and use of and satisfaction with the
wheelchair prescribed during their rehabilitation hospi-
talization. A spouse or significant other accompanied
37 participants (75 percent) and remained with the partic-
ipant during the interview. Occasionally, the spouse or
significant other would contribute additional information
to clarify the participant’s responses or to help in recall of
relevant information. The interview time ranged from
90 to 120 minutes, and participants were financially com-
pensated for their transportation and time.

Measures

Demographic Information
Demographic data were obtained from the partici-

pants and their medical records. Characteristics described
included gender, age, ethnicity, marital status, level of
education achieved, and time since onset of the stroke.

Use of and Satisfaction with Wheelchair
In this study, wheelchair use was defined as any use

of a wheelchair regardless of number of hours used each
day. The survey used to obtain these data is a modified
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version of a structured questionnaire with both forced
choice and open-ended questions [11]. Participants were
asked if they were using a wheelchair. If they were, they
were asked to determine the number of hours of use each
day and to describe the environments in which it was
used (in the home or community). They then were asked
to rate six wheelchair characteristics on a 5-point Likert
scale in which 1 = poor and 5 = excellent. The six factors
were appearance, function, mechanical performance,
maintenance, safety, and overall impression. The average
of the six scores represents the overall level of satisfac-
tion. If the wheelchair prescribed during their rehabilita-
tion hospitalization was no longer in use, participants
were asked to describe the reasons they no longer used it
and how long they had used it before discarding it. The
use of and satisfaction with the wheelchair were the pri-
mary outcome measures of this study.

Comorbid Conditions

Pain, spasticity, contractures, and medical or neuro-
logical changes were assessed because of their potential
effect on wheelchair use and functional independence.
The Visual Analogue Scale (VAS), a self-report Likert
scale, scored from 0 to 10, was used to assess pain [22].
Absence of pain is indicated by a “0,” whereas extreme
pain is indicated by “10.” According to Huskisson,
results of visual analogue scales correlate well with other
methods of measuring pain and are sensitive and repro-
ducible methods of expressing pain severity [23]. Spas-
ticity, like pain, may interfere with a person’s ability to
propel or sit comfortably in the wheelchair [24]. In this
study, the Ashworth Scale was used to assess the degree
of spasticity. It is scored from 0 to 4, with normal tone
scored “0” and rigid muscle tone scored “4” [25]. Bohan-
non and Smith tested the interrater reliability of the Ash-
worth Scale and agreed on 86.7 percent of their readings
resulting in a Kendall’s tau correlation between their
grades of 0.847 (p < 0.001) [25]. In the current study, the
investigator assessed the degree of tone by taking the
joints of the upper (shoulder, elbow, wrist, and fingers)
and lower (hip, knee, and ankle) limbs through range of
motion. In addition, participants were asked to report on
the degree to which spasticity interfered with their ability
to propel or sit comfortably in their wheelchair.

Contractures are persistent or chronic loss of joint
range of motion caused by pathologic shortening of the
soft connective tissue structures in or around the joint [26].
They interfere with mobility and the ability to perform

basic activities of daily living and they may be painful; all
of which may hinder wheelchair sitting time or functional
independence. The investigator assessed for the presence
of contractures by passively ranging the joints of the par-
ticipant’s upper and lower limbs. All major joints were
passively ranged and examined for limitations of joint
motion.

A number of health issues may interfere with mobil-
ity and independence once persons with a stroke return to
their home and community. The Health Outcomes Insti-
tute Stroke Form—Later Outcomes lists conditions that
may have occurred during the months since discharge
from the hospital [27]. These conditions include a new
stroke, pneumonia requiring hospitalization, myocardial
infarction, heart failure, pressure ulcers, deep-vein
thrombosis, pulmonary embolism, and urinary tract
infections. Participants were requested to check off the
conditions that pertained to them.

Functional Status

The Functional Independence Measure (FIM) is a
measure of disability and assesses function in six
domains: self-care, sphincter control, mobility, locomo-
tion, communication, and social cognition [28]. The FIM
is administered on admission to, on discharge from, and
at intervals throughout the rehabilitation hospitalization.
In this study, the FONE FIM, the self-report version of
the original FIM, was used to determine the level of func-
tional independence [29]. It is a structured interview con-
sisting of 18 items, each of which is scored from 1 (total
assistance) to 7 (complete independence). Total scores
ranged from 18 to 126, with higher scores indicating
greater functional independence. Functional categories
are—

1. Self-care, including bathing, toileting, grooming,
dressing upper and lower limbs, and eating (six
items).

2. Sphincter control of bowel and bladder (two items).

3. Transfers (mobility) to bed, toilet, and tub/shower
(three items).

4. Locomotion, including walking, using a wheelchair,
and climbing stairs (two items).

5. Communication, including comprehension and expres-
sion (two items).

6. Social cognition, including social integration, prob-
lem solving, and memory (three items) [28–30].
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Cognition

The Mini-Mental State Examination was used to
screen each participant’s cognition. This test is a brief
practical method for assessing cognitive function [31].
It contains 11 items in two sections: (1) orientation,
memory, and attention and (2) reading and writing, abil-
ity to name, following verbal and written commands,
writing a sentence, and copying a polygon. Questions
are scored by summing the assigned points of success-
fully completed tasks. Scores range from 0 to 30. Cutoff
points have been variable. The most commonly used
cutoff point indicating cognitive impairment deserving
further investigation is 23/24. However, cutoff points of
17/18 (regarded as optimal for persons with less educa-
tion), 20/21 (for individuals with 8 or 9 years of school-
ing), and 22/23 (for individuals with 10 to 12 years of
schooling) have been reported [32].

Depression

The Geriatric Depression Scale (GDS) Short Form is
a screening test for depression in elderly people [33].
Originally a 30-item scale, it has been modified and vali-
dated to include 15 items that are answered as “yes” or
“no” [34]. Scores range from 0 to 15 and items answered
“yes” are summed.

Dimensions of Handicap

The Craig Handicap Assessment and Reporting
Technique (CHART) is a 32-item self-report instrument
that assesses the extent of handicap across five dimen-
sions: independence, mobility, occupation, social integra-
tion, and economic self-sufficiency [35]. It was originally
developed for use with persons with SCI. The authors of
this measure are currently pursuing validation of it for
populations other than SCI, including the stroke popula-
tion. In this study, the economic self-sufficiency domain
(two questions) was not assessed because of participants’
reluctance to reveal financial information.

Health Status and Well-Being

The Health Status Questionnaire (HSQ 2.0) is a mea-
sure of overall functional status and well-being. It yields
a profile of eight health scores grouped under three major
health dimensions: (1) overall evaluation of health (gen-
eral health perception), (2) functional status (physical
functioning, social functioning, role limitations attributed
to physical problems/emotional problems, and bodily

pain), and (3) well-being (pain, mental health, and
energy/fatigue) [36,37].

Major Life Events Scale
This scale is a checklist of significant events in a per-

son’s life. The person checks off and describes any of the
events that have occurred within the last year. These
events include changes in health, finances, and relation-
ships [38]. In this study, the questionnaire was modified
and included eight items from the original instrument.
These items included serious illness, accident, or injury;
financial crisis or change; death of a person close to the
participant; divorce or separation; marriage or new rela-
tionship; loss of caregiver; change in employment or edu-
cational status; and change in residence.

Analysis
Descriptive statistics were obtained for all study vari-

ables. Frequency tables were constructed for all categori-
cal variables (gender, ethnicity, marital status, level of
education, and the presence or absence of pain, spasticity,
contractures, and neurological and medical problems).
Means, standard deviations (SDs), and ranges were cal-
culated for all continuous variables (age, time since onset
of the stroke, length of hospital stay, cognition, and
scores on the FIM, HSQ, and CHART). When one vari-
able was continuous and one was categorical, a t-test was
used. When both variables were categorical, a Chi-square
analysis was performed. The Fisher’s exact test was used
for small numbers. For statistical significance, p < 0.05
was adopted in all analyses.

RESULTS

Characteristics of Population Studied
The study population, consisting of 49 persons who

had had a stroke and hospital-based rehabilitation, is
described in Tables 1 and 2. Males made up the majority of
participants. Mean age was 65 years. Almost half were
African American and 45 percent were Caucasian; more
than half were married and nearly two-thirds had at least a
high school education. The mean time since the onset of the
cerebral vascular accident (CVA) was 2 1/2 years. Slightly
more than one-third had their stroke within 24 months of
their participation. The mean length of hospital stay for
rehabilitation was 73 days. The mean time from hospital
discharge to the time of enrollment into the study was
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Table 1.
Means, standard deviations, and ranges of continuous study variables.

Variable Mean SD Range

Age in years (n = 49) 64.71 9.25 39–82

Time in Months Since Onset of CVA (n = 49) 29.40 25.96 4–120

Time in Months Since Hospital Discharge (n = 49) 27.37 26.08 1–119

Length of Hospital Stay, in Days (n = 49) 73.48 103.77 6–350

Wheelchair Use in Weeks Before Discarding (n = 15) 13.26 17.31 1–60

Daily Hours of Wheelchair Use By Users (n = 34) 2.01 2.28 1–9

Satisfaction with Wheelchair* (n = 34) 4.53 0.64 2–5

CHART (Craig Handicap Assessment)†

Independence 73.00 33.79 4–100

Mobility 77.00 22.29 8–100

Occupation 31.34 33.62 0–100

Social integration 68.46 29.65 15–100

HSQ (Health Status Questionnaire)‡

Physical health 31.83 27.38 0–90

Role physical health 31.63 34.14 0–100

Role emotional health 62.57 42.87 0–100

Social 61.97 32.94 0–100

Mental health 73.63 22.04 0–100

Pain 66.38 30.07 0–100

Energy 46.73 28.10 0–100

FIM (Functional Independence Measure)§

Self-care 36.24 8.29 11–42

Sphincter control 12.69 2.32 2–14

Mobility/transfers 17.69 4.35 3–21

Locomotion 10.59 3.54 2–14

Communication 12.32 1.31 8–14

Social cognition 18.79 2.92 7–21

GDS (Geriatric Depression Scale)¶ 4.65 3.58 0–13

Mini-Mental State Examination** 27.12 3.32 14–30

Major Life Events Scale†† 1.12 0.99  0–4
*Scoring is 1–5.
†Scoring is 0–100 points.
‡Scoring is 0–100 points.
§Scoring is 1–7 for each of 18 items categorized as:

Self-Care (6 items) 6–42
Sphincter control (2 items) 2–14
Mobility/transfers (3 items) 3–21
Locomotion (2 items) 2–14
Communication (2 items) 2–14
Social cognition (3 items) 3–21

¶Scoring is 0–15.
**Scoring is 0–30.
††Scoring is 0–8.
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27 months. Pain was reported by one-third of the partici-
pants and spasticity by just over half. Almost one-quarter of
the participants reported the occurrence of neurological or
medical problems within the year preceding the study.

Wheelchair Use and Satisfaction
The primary outcome variable studied was the use or

nonuse of the wheelchair prescribed during rehabilitation
following a stroke. All wheelchairs had been individually

Table 2.
Frequencies and percentages of categorical study variables (n = 49).

Variable Number Percent

Gender
Male
Female

45
4

91.8
8.2

Race/Ethnicity
Caucasian
African American
Hispanic

22
24

3

44.8
48.9

6.1

Marital Status
Never married
Married
Widowed
Divorced
Separated

4
26

8
10

1

8.1
53.0
16.3
20.4

2.0

Educational Status
Less than high school graduate
High school graduate or GED
Some college
Bachelor’s degree
Graduate school

17
10
17

4
1

34.6
20.4
34.6

8.1
2.0

Persons Reporting Pain 16 32.6

Persons with Spasticity 25 51.0

Contractures (Persons with Contractures) 6 12.2

Persons Who Had Falls Within Last Year 30 61.2

Persons with Pressure Ulcers Within Last Year 4 8.1

Persons Reporting Neurological or Medical Changes Within Last Year 11 22.4

Persons Reporting Major Life Events
Death of person close to you
Illness, accident, or injury
Financial crisis or change
Change in employment or education
Change in residence
Marriage or new relationship
Loss of caregiver
Divorce or separation

17
16

9
6
5
1
1
0

34.7
32.7
18.4
12.2
10.2

2.0
2.0
0.0

Reasons for Nonuse of Wheelchairs (n = 15)
Improved physical function
Alternative solutions 
Did not want to utilize wheelchair
Broken wheelchair

14
13

5
2

28.6
26.5
10.2

4.1
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prescribed for each person during his or her rehabilitation
hospitalization. At the time they participated in the study,
fifteen (30.6 percent) participants had totally stopped
using their wheelchair, all of which were manual wheel-
chairs. On average, these participants used their wheel-
chairs for 13 weeks before discontinuing use. Each of the
15 participants who had stopped using the wheelchair gave
multiple reasons (Table 2). The most frequently cited rea-
sons included “improved physical function” and “use of
alternative mobility devices” such as walkers or canes.

Continued wheelchair use for the remaining 34
(69 percent) participants varied greatly from less than 1
hour a day to more than 8 hours a day. Of the participants
who still used their wheelchairs, 30 used manual wheel-
chairs, 2 used motorized wheelchairs, and 2 used scoot-
ers. Overall, the mean satisfaction score (average of six
wheelchair characteristics) was 4.53 out of a possible 5.0
(Table 1), indicating a high level of satisfaction with the
wheelchair still in use. However, 33 (67 percent) reported
that they had received no written information about their
wheelchair, 26 (53 percent) reported that they had
received no verbal instructions about the use or mainte-
nance of the wheelchair, and 22 (45 percent) reported that
they did not know whom to contact if they had problems
with the wheelchair. However, 46 (94 percent) reported
that they did receive some verbal safety information.

Relationship of Wheelchair Use with Other Factors

Demographics and Comorbid Conditions

We found no significant differences between wheel-
chair users and nonusers with respect to age, ethnicity,
marital status, level of education achieved, time since
onset of the stroke, length of hospital stay for rehabilita-
tion, or time since discharge from the rehabilitation hos-
pitalization. Furthermore, we found no significant
differences between continued users of wheelchairs and
nonusers with respect to cognition, pain, spasticity, con-
tractures or the occurrence of other neurological or medi-
cal problems. Although 41 percent of the participants
displayed mild to severe depression (as measured by the
GDS), no significant difference was found between
wheelchair users and nonusers. Thirty participants
(61.2 percent) reported falls within the last year and four
participants (8.1 percent) reported a pressure ulcer within
the last year (Table 2). However, there were no signifi-
cant differences between wheelchair users and nonusers
with respect to the occurrence of falls or pressure ulcers.

Functional Status

A significant difference was found between wheel-
chair users and nonusers in the FIM transfers/mobility
score (users: mean = 16.61, SD = 4.80; nonusers: mean
= 20.13, SD = 1.12, t = 4.02, df [degrees of freedom]
= 40.25, p = 0.001). However, no significant differences
were found between continued wheelchair users and non-
users with respect to the other functional parameters of
the FIM (self-care, sphincter control, or locomotion).

Dimensions of Handicap

We found a significant difference between wheel-
chair users and nonusers in the CHART physical inde-
pendence score (users: mean = 64.02, SD = 36.67;
nonusers: mean = 93.33, SD = 10.24, t = 4.29, df = 42.56,
p = 0.001). However, there were no significant differ-
ences between wheelchair users and nonusers with
respect to mobility, occupation, and social integration
domains of the CHART. Participants who still used their
wheelchairs were significantly more dependent than
those who did not. Overall, regardless of sustained
wheelchair use, almost 45 percent of the participants had
a marked decrease in socialization (mean = 68.46, SD
= 29.65) and 80 percent had severely compromised occu-
pations (mean = 31.34, SD = 33.61).

Health Status and Well-Being

Participants who continued to use their wheelchair
were in poorer physical health than nonusers as measured
by the HSQ (users: mean = 24.55, SD = 23.20; nonusers:
mean = 48.33, SD = 29.68, t = –3.03, df = 47 p = 0.004).
However, there were no significant differences between
wheelchair users and nonusers with respect to general
health perception, social functioning, role limitations
(physical or emotional problems and bodily pain), and
mental health and energy.

Major Life Events

Thirty-four (69 percent) of the study participants
reported at least one major life event occurrence within
the last year and thirteen (26 percent) reported two or
more. The most frequently reported event was illness,
affecting one-third of the participants. However, there
was no difference between wheelchair users and nonus-
ers with respect to the total number of reported life
events.
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Secondary Results
A number of issues that were unrelated to the pri-

mary research question emerged while we were address-
ing the use or nonuse of wheelchairs by individuals who
had had a stroke. The participants spontaneously shared
this information with the investigator. Neither the partici-
pant nor any person accompanying him or her was
prompted or cued to provide information. Thirty-nine
participants reported a total of 49 problems in at least one
of the following four areas: (1) equipment needs,
(2) referral needs, (3) caregiver problems, and/or (4) psy-
chosocial problems. More than half (56 percent) of the
reported problems were with referral needs. Participants
did not seem to know whom to contact for assistance
from their primary care physician, social worker, or
equipment provider. Furthermore, they did not know
whom to contact if they believed they needed more occu-
pational or physical therapy. The second most common
problem reported was depression (28 percent). Although
a thorough investigation of the causes of the participants’
depression was beyond the scope of this project, the
investigators suggested options that included contacting
either their social worker, primary care physician, or the
psychologist assigned to the Rehabilitation Unit. In some

cases, the investigator made the contacts for the partici-
pants or their families.

Four participants were waiting for equipment that
had been ordered but never delivered. This included a
pressure-reducing mattress overlay, wheelchair cushions,
and scooters. Two participants received equipment that
they were unable to use. This included a standing frame
that needed to be assembled and bathroom equipment
that did not fit in the participant’s home bathroom. Two
participants reported neglect or abuse by their family or
caregiver. Financial problems and the need to clarify VA
(Veterans Affairs) and Social Security benefits also were
reported. The investigators referred all of the veterans or
family members to appropriate resources for problem
resolution whenever possible. Examples of the specific
problems and their solutions are presented in Table 3.

DISCUSSION

Assistive technology is defined as “any device or
product system that increases the physical functioning or
independence of persons with disabilities” [39]. Since the

Table 3.
Reported secondary problems.

Secondary Problem Equipment Needs Referral Needs Caregiver Problems Psychosocial Problems

Example A Not received Basic information Caregiver assistance Depression

Patient had been waiting
6 months for his scooter. 
Investigator discovered it 
just needed to be delivered.

Patients did not know 
whom to call when equip-
ment broke down. They 
were referred to the
appropriate departments.

Many caregivers are frail, 
older females physically 
unable to meet the needs of 
their spouses. The social 
worker and the Benefits 
Office were contacted to 
determine if the caregiver 
could receive assistance.

Several patients reported 
being depressed. They 
were referred to the VA 
Psychiatry Evaluation 
Assessment Clinic (PEAC) 
or their primary care
physician for follow up.

Example B Not useable Rehabilitation services Neglect Social isolation

Patient received shower 
chair and grab bars for
toilet, but bathroom was 
too narrow for wheelchair 
and patient needed
maximum assistance. 
Patient was referred to the 
social worker to determine 
if the VA would pay for 
renovations.

 Patient indicated an
interest in vocational coun-
seling. He was referred to 
the appropriate personnel 
in the Vocational Rehabili-
tation Program. 

Patient stated that wife is 
verbally abusive and
unresponsive to his needs 
for affection. Wife did not 
deny it. A referral was 
made for them both to 
receive counseling at the 
VA PEAC.

Patients reported that they 
felt isolated and frequently 
confined to their homes. 
They were referred to a 
stroke support group where 
they can talk about their 
feelings and receive peer 
support.

Total No. Problems 5 21 12 11
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1970s, technology has expanded every aspect of care for
persons with disabilities. Its principal purpose is to assist
the person with physical limitations to achieve his or her
highest level of personal autonomy. Although follow-up
on consumer use and satisfaction with assistive technol-
ogy has been reported in the literature, many of these
studies have been retrospective and focused on assistive
devices for activities of daily living. In most cases, the
prescribed devices were still in use at various follow-up
intervals. Ninety-two percent of Brabyn’s study subjects
were still using the prototype vocational aids for blind
persons [40]; Caudrey and Seeger found that 86 percent
of various devices was still in use 16 weeks after device
delivery [41]. The populations studied in these investiga-
tions had a variety of impairments and disabilities.

Follow-up data on use of and satisfaction with wheel-
chairs prescribed for persons with a stroke have not been
reported despite the expense of this equipment. There-
fore, this study was undertaken to determine the use of
and satisfaction with wheelchairs prescribed for persons
who have had a stroke and to describe factors associated
with use or nonuse. The principal findings of this investi-
gation included—

• Of 49 participants, 15 (31 percent) discontinued
using their wheelchairs after discharge from their
rehabilitation hospitalization.

• No significant differences were found between users
and nonusers of wheelchairs with respect to demo-
graphics, comorbid conditions, function, or psycho-
logical and social status.

• As expected, participants who continued to use their
wheelchairs were more disabled and handicapped as
evidenced by the mobility scores on the FIM, the
physical independence scores on the CHART, and
the physical functioning scores on the HSQ.

These data are consistent with those of Osberg and col-
leagues who found that wheelchair users were more
likely to have poorer functional outcomes than ambula-
tory patients were at a 12-month follow-up assessment
[42]. Kohn et al. reported that 21 percent of their clients
who received assistive devices reported problems with
their devices [43]. Kohn et al. reported that 57 percent of
all devices delivered required repairs at 7 months and
86 percent of the power wheelchairs required repairs in
the same period [44]. However, in the current study, there
was a high degree of satisfaction with the mechanical and
performance characteristics of the wheelchair still used
by the participants.

The psychological consequences of stroke include
depression; lower quality of life; reduction in social, sex-
ual, and leisure activities; and social isolation [45,46]. In
this study, a number of these issues emerged from the
interviews with the participants. Overall, regardless of
wheelchair use, 20 of the participants in this study were
mildly to severely depressed, 22 had marked decrease in
social integration, and 39 had severely compromised
occupations (routine, daily activities). In a study by King,
depression was the strongest predictor of overall psycho-
logical health and quality of life of stroke patients 1 to
3 years following rehabilitation [45]. It has been esti-
mated that poststroke depression prevalence rates range
from 20 to 79 percent [46,47]. In a study by Kauhanen
and colleagues, depression was the most important rea-
son for impaired quality of life [48]. These investigators
suggest that clinicians should identify patients and their
spouses or primary caregivers who need supportive psy-
chological or social services and develop individualized,
multifaceted rehabilitative approaches and support ser-
vices for patients and spouses in need of these interven-
tions. In a study of stroke survivors 1 year after stroke,
38 percent scored in the depressed range [49]. Depres-
sion was associated with inability to work because of
disability and diminished social activity. These investiga-
tors concluded that functional status and depression were
significant predictors of a person’s quality of life. These
data are consistent with the findings from the current
study in which 41 percent of the participants were found
to have mild to severe depression. Corr and Bayer
reported a decline in functional independence among
their sample of 49 persons 6 to 12 months postrehabilita-
tion [50]. They found that there was considerable need
for continued support and intervention after rehabilitation
hospitalization in view of the decline in functional and
social activities of patients at follow-up.

Participants who reported continued use of their
wheelchair were more likely to have impaired mobility,
decreased physical functioning, and greater dependence
than individuals who no longer used the wheelchair.
However, regardless of their wheelchair use, participants
in this study reported a number of perceived unmet
mobility, functional, and psychosocial needs. These
needs have implications for stroke rehabilitation in gov-
ernment and nongovernment facilities. In their study of
disabled persons in New Zealand, Caradoc-Davies and
Hawker found that the main factors affecting service
delivery were, among other issues, lack of information
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and needs not assessed [51]. These two problems also
emerged as concerns for the participants in the study
reported here. In current practice at the government facil-
ity where this study was conducted, scheduled follow-up
visits by persons who have had a stroke and hospital-
based rehabilitation focus on physical, medical, and func-
tional status with little attention to the psychological and
social problems that often are overlooked or go unre-
ported. Rarely are the psychological and social concerns
of the person or his primary caregiver explored unless the
person reports a problem.

Among the limitations of this study are—

1. Small sample size (46 percent of potential partici-
pants declined to participate).

2. Select population (mostly male and all veterans).

3. Extent of interviews (multiple questionnaires).

4. Time spent to complete interviews (90 to 120 minutes).

5. Unknown functional status of persons who declined
to participate.

6. The wide variation in time since onset of the stroke
(4 to 120 months).

The results of this study may not be generalizable to
other persons who have had a stroke. Therefore, replicat-
ing the study with larger samples both in government
healthcare facilities and in the private sector is recom-
mended. The specific characteristics of the people who
declined to participate are not known and constitute
another limitation of the study. Neither were the func-
tional status of these individuals assessed nor were any
persons identified who had used a wheelchair but no
longer were using it because their function had declined
and they were confined to bed. This would be an impor-
tant factor to explore in future studies. Another important
consideration is the time since the onset of the stroke.
Replication of the study, with participants whose time
since onset of stroke was more homogeneous, is war-
ranted to obtain valid and reliable data on wheelchair use
as well as on the physical, psychological, and social
issues of concern to persons with a stroke and their
caregivers.

CONCLUSIONS

Approximately one-third of the participants in this
study stopped using their wheelchairs at some point after
discharge from rehabilitation. The reasons most likely are

multifactorial, but this sample consistently cited
improved physical functioning or use of alternative
mobility devices as reasons for discontinuing use of the
wheelchair. Despite each veteran’s level of physical
function, other problems emerged during the interview.
In most cases, these problems were psychological or
social in nature. This suggests that patients, at this facil-
ity, who are undergoing rehabilitation following a stroke
may benefit from counseling during hospitalization and
follow-up clinic visits that address these additional prob-
lems. Currently, the follow-up protocol for stroke
patients at the VAMC where this study took place con-
sists of a 6-week postdischarge assessment of the veteran
and other visits planned for 3 and 6 months later. At the
time of the 6-week follow-up, the physician evaluates the
veteran’s medical and physical status and another reha-
bilitation team member administers the FIM. If the physi-
cian believes the veteran will benefit from additional
therapy or equipment, he or she will refer the veteran to
the appropriate departments. If no referral is needed at
that time, the patient then is discharged from the rehabili-
tation service. Although the 3 and 6 months appoint-
ments may be scheduled, no data describes the number of
return visits that actually occur. Future changes in medi-
cal status are handled on an as-needed basis.

A comprehensive assessment of the person who has
experienced a stroke in terms of daily routines, roles,
future goals, personal perspectives, skills and accom-
plishments, and social support is recommended. Such an
assessment may result in a broader and more effective
evaluation of the person’s postdischarge status and pro-
vide a means to identify problems early that could greatly
interfere with community reintegration and quality of life
[52]. Future efforts might focus on studying the outcomes
(physical, social, psychological) of such a structured fol-
low-up protocol compared to the standard protocol in
current practice.

 Both the stroke survivor and caregiver could benefit
from additional education during rehabilitation and expo-
sure to stroke support groups after discharge from the hos-
pital [53]. The VAMCs have a number of programs for
individuals returning to the community after a stroke.
Stroke support groups, psychological counseling, adaptive
equipment for mobility and functional independence, and
vocational rehabilitation are available to enhance the vet-
eran’s vocational and avocational needs. However, the
participants in this study seemed mostly unaware that
these resources exist; therefore, the study participants
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underused the services. An increased awareness of these
options and empowering the patient to take advantage of
them may also help to reduce the number or severity of
psychological and social problems in the future.

 During this study, many participants acknowledged
that they had problems unrelated to their mobility or
physical status and had not shared them with other
people. Awareness of these issues and providing an envi-
ronment in which they can be explored may reduce mor-
bidity and prevent secondary complications. Despite the
best efforts of rehabilitation specialists to maintain a per-
son’s quality of life after the onset of stroke, the restora-
tion of physical function alone appears to be insufficient
to prevent psychological problems, such as depression,
decreased levels of activity, and social isolation. Persons
who have had a stroke and their caregivers should be
encouraged to communicate their needs and seek psycho-
logical support and adjustment training after the stroke.
Structured follow-up protocols may provide the essential
information that facilitates realistic self-evaluations of
poststroke capabilities and enhances the veteran’s quality
of life.
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