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Background. There are no predictive models of wheelchair-use confidence.
Therefore, clinicians and researchers are limited in their ability to screen for and
identify wheelchair users who may be more prone to low wheelchair-use confidence
and may benefit from clinical intervention.

Objective. The purpose of this study was to identify health-related, personal, and
environmental factors that predict perceived wheelchair-use confidence in
community-dwelling adults who use manual wheelchairs.

Design. A cross-sectional study was conducted.

Methods. Community-dwelling manual wheelchair users (N�124) were included
in the study if they were �50 years of age, had �6 months of wheelchair use
experience, and had no cognitive impairment. The Wheelchair Use Confidence Scale
was used to assess wheelchair-use confidence. The sociodemographic information
form, Functional Comorbidity Index, Seating Identification Tool, Interpersonal Sup-
port and Evaluation List, and Home and Community Environment Instrument cap-
tured the independent variables. Blocks of health, personal, and environmental
variables were sequentially entered into the regression model.

Results. Five personal variables (age, standardized beta [�]��0.18; sex,
���0.26; daily hours of wheelchair occupancy, ��0.20; wheelchair-use training,
��0.20; and wheelchair-use assistance, ���0.34) and one environmental variable
(need for seating intervention, ���0.18) were statistically significant predictors,
explaining 44% of the confidence variance.

Limitations. The sample comprised volunteers and, therefore, may underrepre-
sent or overrepresent particular groups within the population. The study’s cross-
sectional research design does not allow for conclusions to be made regarding
causality.

Conclusion. Older women who use wheelchairs and who require assistance with
wheelchair use may have low wheelchair-use confidence. The same is true for
individuals who have no formal wheelchair-use training, who are in need of a seating
intervention, and who report few hours of daily wheelchair use. These wheelchair
users may require clinical attention and benefit from intervention.
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Confidence is the belief individ-
uals have in their ability to per-
form a broad range of behav-

iors to achieve desired outcomes (in
this article, we use the terms “confi-
dence” and “general self-efficacy”
interchangeably).1,2 Confidence
influences choices and decisions, in
addition to efforts, perseverance,
and motivation.1 Individuals with
high perceived confidence are more
likely to set challenging goals, have
positive outcomes, and recover
more quickly after setbacks than
individuals with low confidence.1

They also will perceive barriers as
surmountable and expend greater
effort to overcome the barriers and
persevere to reach their goals. For
these reasons, confidence is an
important factor to consider in reha-
bilitation because it may influence an
individual’s adherence to rehabilita-
tion programs, goal setting, efforts,
and persistence.

Wheelchair-use confidence, or the
belief individuals have in their ability
to use a wheelchair in various situa-
tions,3 is emerging as an important
research and clinical construct. Evi-
dence indicates that perceived
wheelchair-use confidence has statis-
tically significant positive associa-
tions with both participation fre-
quency4,5 and mobility6 after
controlling for confounding vari-
ables. Research also shows the asso-
ciation between wheelchair-use con-
fidence and participation frequency
may be mediated by mobility and
restrictions with participation in
social and community activities5 and
that manual wheelchair skills may
mediate the construct’s association
with mobility.6 It has further been
established that wheelchair-use con-
fidence is modifiable by means of
wheelchair skills training7 and that
improvements in confidence may
have more important participation
implications for men than women
given evidence that sex has been
shown to moderate the confidence/

participation association (ie, the
strength of the association is greater
for men than for women).3 A recent
estimate indicates that 39.0% (95%
confidence interval [CI]�29.0%,
49.0%) of community-dwelling man-
ual wheelchair users aged 50 years
and older may have lowered levels of
wheelchair-use confidence.8 When
considering the projected increase
in the number of wheelchair users
due to population aging,9 increasing
numbers of individuals with low
wheelchair-use confidence is likely.
Therefore, identifying manual
wheelchair users who have low con-
fidence and may be in greatest need
of confidence-enhancing interven-
tions is important and warrants
investigation.

Wheelchair-use confidence has been
conceptualized as a body function5

in the International Classification
of Functioning, Disability and
Health (ICF) framework.10 Although
body function variables have the
potential to be influenced by
activity and participation variables,10

it is the predisposing health and
contextual factor (ie, environmental
and personal) variables that are eas-
ily accessed and may be used by cli-
nicians and researchers to identify
those wheelchair users who may
have low wheelchair-use con-
fidence.

Health, personal, and environmental
contextual factor variables are
shown to influence various forms of
confidence in different patient pop-
ulations. For example, Horn et al11

illustrated the influence of health
condition on confidence in their
study of individuals with spinal cord
injury; less severe neurological
impairment at the onset of injury sig-
nificantly predicted higher confi-
dence related to activities of daily
living at a 12-month follow-up.

In terms of personal factors, because
declines in health and physical func-

tioning are associated with aging,
older individuals tend to report low-
ered beliefs in their ability.1

Research findings corroborate this
negative association.12,13 Sex is
another personal factor that has
been shown to be associated with
confidence in nonwheelchair users.
Men consistently report higher levels
of confidence than women on tasks
perceived to be more masculine or
physical.13,14 Because manual wheel-
chair use requires physical ability,
women may similarly report lower
levels of wheelchair-use confidence
than men. Because declines in health
and physical functioning are associ-
ated with aging, older individuals
tend to report lowered beliefs in
their ability.1 There is some empiri-
cal evidence on the association
between age and wheelchair-use
confidence that both corroborates
and conflicts with theory. Whereas
Rushton et al15 observed a statisti-
cally nonsignificant negative correla-
tion of low magnitude between age
and wheelchair-use confidence in a
sample of mostly male community-
dwelling wheelchair users (median
age�50 years), Fliess-Douer et al16

established a statistically significant
association between age and confi-
dence in a mostly male sample of
elite and recreational athletes (mean
age�38 years). The association
between age and wheelchair-use
confidence, therefore, warrants fur-
ther investigation.

When considering the environment,
those variables related to the wheel-
chair, social, and physical environ-
ments may contribute to the shaping
of wheelchair-use confidence. For
example, individuals using better
sporting equipment (eg, tennis
racket) have been shown to report
higher sport-related confidence than
individuals using less-than-optimal
equipment.17 Likewise, differences
in confidence specific to wheelchair
use may be observed between indi-
viduals with either proper or prob-
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lematic wheelchair seating and fit. In
terms of the social environment, as
individuals age, their social network
shrinks due to retirement and deaths
of family and friends, as examples. As
a result, it is likely that confidence
diminishes due to losses of social
support. Furthermore, barriers and
facilitators in the physical environ-
ment are postulated to influence
confidence.1 It is likely, therefore,
that wheelchair users in nonacces-
sible physical environments have
lower confidence relative to wheel-
chair users in accessible environ-
ments. This association, however,
has yet to be investigated.

Because there are no predictive mod-
els of wheelchair-use confidence, cli-
nicians and researchers are limited in
their ability to screen for and identify
wheelchair users who may be more
prone to low confidence and benefit
from clinical intervention. There-
fore, the purpose of this study was to
identify health, personal, and envi-
ronmental factors that predict man-
ual wheelchair-use confidence, using
the ICF framework to categorize
potential predictors. We hypothe-
sized that in community-dwelling
manual wheelchair users aged 50
years and older: (1) health condition
variables would independently pre-
dict wheelchair-use confidence, (2)
personal factor variables would pre-
dict wheelchair-use confidence after
controlling for health conditions,
and (3) environmental factor vari-
ables (eg, wheelchair, social, physi-
cal) would predict wheelchair-use
confidence after controlling for
health and personal factor variables.

Method
Study Design and Participants
This study was a secondary analysis
of data from a cross-sectional study5

of a volunteer sample of community-
dwelling wheelchair users aged 50
years and older recruited from Brit-
ish Columbia and Quebec, Canada.
Individuals had at least 6 months of

experience using a manual wheel-
chair on a daily basis and were able
to communicate in either English or
French. Individuals with a Mini-
Mental State Examination score less
than 2318 or who are not medically
stable were excluded from the study.

Recruitment
In British Columbia, therapists from
3 (of 5) regional health authorities
that provide health services to
both urban and rural populations
recruited volunteer participants.
Individuals who were either attend-
ing outpatient rehabilitation pro-
grams or receiving rehabilitation
from community rehabilitation
teams and who were eligible to par-
ticipate in the study were provided
with study information. Study adver-
tisements also were posted at com-
munity and senior centers and sent
to disability advocacy groups. In
Quebec, participants were recruited
from 2 wheelchair and seating
departments in Quebec City and
Montreal rehabilitation centers.
Those individuals who expressed
interest about the study either con-
tacted the research team directly or
provided consent to be contacted, in
which case a research assistant con-
tacted the individual to provide
study information and answer ques-
tions. Those volunteers providing
written informed consent (which
promised confidentiality) to partici-
pate met with a trained research
assistant, who explained and admin-
istered all measures in a 60- to
90-minute session.

Variables and Measures
All variables were selected based on
either empirical or conceptual ratio-
nale and organized by ICF domain.
An overview of the measures used
in this study to capture data for the
relevant variables is presented
below.

Dependent variable. Perceived
wheelchair-use confidence was mea-

sured with the 65-item Wheelchair
Use Confidence Scale (WheelCon).3

This measure assesses the belief indi-
viduals have in their ability to use
their wheelchair in 6 conceptual
areas: maneuvering around the phys-
ical environment (34 items), per-
forming activities (11 items), know-
ledge and problem solving (8 items),
social situations (7 items), advocacy
(4 items), and emotions (1 item).
Items are rated on a scale of 0 to 100
points. A mean score is calculated,
with higher scores indicating stron-
ger confidence.3 In a recent method-
ological study of community-
dwelling manual wheelchair users,
the internal consistency reliability
(Cronbach alpha) of the WheelCon
measures was .92, and the 1-week-
retest intraclass correlation coeffi-
cient (ICC) was .84 (95% boot-
strapped CI�.7, .9).15 This study
also provided evidence for validity
through hypothesizing associations
with wheelchair skills (Spearman
correlation [rs]�.52), activities of
daily living (rs�.32), depression
(rs��.43), and life-space mobility
(rs�.38).15

Consistent with previous research,5

we categorized wheelchair-use con-
fidence as a body function. A key
conceptual difference between body
function and personal factor vari-
ables in the ICF is that variables are
viewed as a body function when
they are influenced by health or dis-
abling conditions.19 Personal factor
variables, however, are not influ-
enced by the health condition.10

Rather, they are long-standing attri-
butes that individuals display over
time regardless of health or func-
tional status. Therefore, in the con-
text of wheelchair-use confidence,
because it has the potential to be
influenced by a number of events,
including health and disability, we
categorized it as a body function.

Health condition. A study-spe-
cific sociodemographic information
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form was used to collect data on the
participants’ primary diagnosis or
reason for using a wheelchair, which
was dichotomized to distinguish
between individuals with and with-
out a neurological condition. The
18-item Functional Comorbidity
Index (FCI)20 was used to identify
number of comorbid conditions. Par-
ticipants are asked if they have any of
18 chronic conditions or not
(yes�1). Total scores range from 0
to 18. The FCI is associated with
physical functioning (R2�.29)20 and
has been shown to distinguish
between patients who are high func-
tioning and those who are low
functioning.20

Personal factor variables. Data
on age, sex, income, education, and
marital and employment status
were collected using the sociodemo-
graphic information form. Data also
were collected on years of
wheelchair-use experience, daily
hours of wheelchair occupancy (ie,
both moving around and sitting), for-
mal training to use a wheelchair
(yes/no), and assistance needed with
wheelchair use (eg, transfers, setup,
supervision) (yes/no).

Environmental factor variables.
The wheelchair environment was
assessed using the 11-item Seating
Identification Tool (SIT),21 which
evaluates a person’s need for a seat-
ing intervention (ie, those individu-
als who would benefit from adaptive
or special seating). Each item is
scored using a dichotomous scale
(yes�1, no�0). After adjusting for
the weighted items (items 1, 2, 4,
and 10), total scores range from 0 to
15, with higher scores suggesting a
greater need for a seating interven-
tion and a cutoff score of 2 indicating
need for intervention.21 In this study,
we classified participants as either
needing or not needing seating inter-
vention based on the validated cutoff
score. In a sample of older wheel-
chair users, the SIT’s measurements

were found to have good test-retest
(ICC�.83) and interrater (ICC�.83)
reliability.21

Perceived social support was mea-
sured using a modified version of the
6-item Interpersonal Support and
Evaluation List (ISEL).22,23 Total
scores range from 0 to 18, with
higher scores indicating more social
support. The measurement proper-
ties of the original ISEL have been
established in the general population
including older adults22 and have
demonstrated construct validity with
the Community Integration Measure
(r�.42)24 and the Sense of Support
Scale (r�.78).25

Finally, the number of physical envi-
ronmental barriers in the home and
community was gathered with the
Home and Community Environment
Instrument.26 Scores in the 9-item
home subscale range from 0 to 10,
and scores in the 5-item community
subscale range from 0 to 5. Higher
scores indicate more barriers.
Measurements from both subscales
have support for their reliability and
validity in adults (�21 years) with
mobility limitations.27 Data also were
collected on the participants’ geo-
graphic location (ie, British Colum-
bia or Quebec).

Study Protocol
After completing the sociodemo-
graphic information form, partici-
pants were administered the Mini-
Mental State Examination and the
WheelCon. The WheelCon was
administered at the beginning to
limit people from reflecting on other
measures that may influence their
confidence. Participants completed
the remaining measures in a random
sequence to minimize an ordering
effect response bias. A trained
researcher administered all of the
measurement scales.

Data Analyses
Categorical variables were calculated
as frequencies and percentages, and
continuous variables were calculated
as means and standard deviations.
Data from British Columbia and Que-
bec were combined for analyses
because the mean difference in the
wheelchair-use confidence depen-
dent variable was not statistically sig-
nificant. The details of the hierarchi-
cal multiple regression procedures
used to develop the wheelchair-use
confidence prediction model and
test our hypotheses are presented
below.

Maximum Model
Using G*Power version 3.128 and an
estimated moderate effect size
(f 2�0.15) and alpha of .05, we deter-
mined that a sample size of 123 par-
ticipants would have a statistical
power of 0.80 to model a maximum
of 11 independent variables. A sam-
ple size of 123 was considered feasi-
ble and exceeds common regression
principles if modeling a maximum of
11 variables.29

Variable Selection
In order to reduce the 17 variables
for which data were collected
(shown in Tab. 1), only those cate-
gorical variables demonstrating a sta-
tistically significant (P�.05) mean
difference in the dependent variable,
determined using independent-
sample t tests or one-way ANOVAs,
were included for regression analy-
ses, as well as those continuous vari-
ables with at least a fair association
(ie, r�.25)30 with the confidence
variable. If no variable met the entry
criteria in a particular domain, one
was selected for entry based on
strongest correlation with the confi-
dence variable to test our hypothe-
ses (eg, number of comorbidities).

Collinearity (ie, strong correlation
between 2 independent variables)
was identified by a variance inflation
factor value greater than 1031 and an
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intercorrelation of .70 between inde-
pendent continuous variables. To
minimize collinearity, all continuous
variables were mean centered; how-
ever, when collinearity was identi-
fied, the variable with the highest
correlation with the dependent vari-
able was entered into the model.
Scatterplots of the bivariate data
were examined for potential outli-
ers. Data points greater than 1.5
times the variable’s interquartile
range were considered cases that
could influence the magnitude of the
correlations30 or the statistical signif-
icance of the mean difference. These
cases were removed from the vari-
able selection stage only, and the
data were reanalyzed to identify vari-
ables for inclusion in the model. All
other regression assumptions (ie,
normally distributed residuals,
homoscedasticity, and linearity) also
were tested.31

Regression Modeling
Variables were categorized using the
ICF framework, and a chunkwise
hierarchical regression modeling
strategy was used to develop the pre-
dictive model.31 The health condi-
tion variables were entered first into
the model (model 1), followed by
the personal factor variables (model
2), and then the environmental fac-
tor variables, including those vari-
ables related to the wheelchair,
social, and physical environments
(model 3). The order of variable
entry is consistent with other multi-
variate research examining the prox-
imal factors first, followed by
increasing distal factors.32 In each
modeling stage, both forward selec-
tion and backward elimination pro-
cedures were used to develop and
verify a robust model.31 Once a vari-
able was selected to remain in the
model, it was retained in all subse-
quent analyses. Because the purpose
of the study was to develop a predic-
tive model, we did not test for con-
founding or interaction effects. IBM
SPSS version 19.0 (IBM Corp,

Armonk, New York) was used for all
analyses.

Role of the Funding Source
This work was supported by the
Canadian Institutes of Health
Research (Doctoral Scholarship to
Dr Sakakibara and Operating Grant
IAP-107848) and the Michael Smith
Foundation for Health Research
(Senior Scholar Award to Dr Eng).

Results
One hundred twenty-four individuals
were enrolled in this study. The
mean age of the total sample was
59.7 years (SD�7.5), and 74 (59.7%)
were men. The sample had 22.3
mean years (SD�16.1) of
wheelchair-use experience and used
their wheelchair a mean of 12.3
hours per day (SD�4.3). Thirty-nine
individuals (31.5%) required some
form of assistance with using their
wheelchair (eg, mobility, transfer-
ring, setup), and 22 (17.7%) received
training to use their wheelchair after
a rehabilitation program. Sixty-eight
individuals (54.8%) had a need for a
seating intervention (SIT score �2).
The mean number of comorbidities
was 2.7 (SD�2.4) out of a possible
18 conditions. The mean wheelchair-
use confidence score was 78.4
(SD�19.2) out of 100. Sample char-
acteristics are detailed in Table 1.

Regression Modeling
Overall, 7 variables were selected for
regression modeling. Table 1 pres-
ents the correlations with and mean
differences in the perceived confi-
dence dependent variable. There
was no violation of any regression
assumption.

In model 1, there was a statistically
significant negative association
between the number of comorbidi-
ties and confidence variables. The
neurological condition variable was
not statistically significant and, there-
fore, was not included in the model.
The adjusted R2 was 5.0%

(F1,121�6.78, P�.01). Table 2 pres-
ents the regression results for all
models.

In model 2, both age and sex were
observed to be statistically signifi-
cant predictors of wheelchair-use
confidence. Male sex and younger
age were associated with higher con-
fidence. In addition, the 3 variables
related to wheelchair use (ie, daily
hours of wheelchair occupancy, for-
mal wheelchair-use training, and
assistance with wheelchair use)
were predictive of confidence. The
number of comorbidities variable
failed to remain statistically signifi-
cant. The adjusted R2 increase result-
ing from the addition of personal
factor variables was 32.0%
(F6,116�15.53, P�.001), yielding a
total adjusted R2 of 37%.

In model 3, the need for a seating
intervention variable was a statisti-
cally significant predictor of confi-
dence, which increased the adjusted
R2 value by 7.0% (F7,115�14.84,
P�.001), yielding a total adjusted R2

of 44%.

The final predictive model included
one health condition variable (ie,
number of comorbidities), 5 per-
sonal factor variables (ie, age, sex,
daily hours of wheelchair occu-
pancy, training to use a wheelchair,
and assistance with wheelchair use),
and one environmental factor vari-
able (ie, need for a seating interven-
tion) and accounted for 44.0% of the
wheelchair-use confidence variance.

Discussion
In this study, we developed a
wheelchair-use confidence predic-
tive model using health condition
(model 1), personal factor (model 2),
and environmental factor (model 3)
variables. Individuals in this study
were experienced wheelchair users
who used their wheelchair daily.
Compared with another Canadian
study of younger wheelchair users,15
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Table 1.
Descriptive Statistics and Correlations With Mean Differences in Wheelchair-Use Confidence (N�124)

Variable

Total Confidence

X�SD Frequency (%) r or (Mean Difference)

Body functions

Confidence (score range: 0–100) 78.38�19.19 1

Health condition

Comorbidities (score range: 0–18) 2.69�2.40 �0.23a

Neurological conditions: 97 (78.20) (7.25)

Spinal cord injury 60 (48.40)

Multiple sclerosis 16 (12.90)

Stroke 12 (9.70)

Other (eg, Parkinson disease, cerebral palsy, brain injury) 9 (9.30)

Nonneurological conditions 27 (21.80)

Amputation 9 (9.30)

Poliomyelitis 5 (4.03)

Arthritis 4 (3.23)

Other 9 (9.30)

Personal factors

Age (y) 59.67�7.49 �0.30a

Men 74 (59.68) (14.75)a

Education (high school graduate) 110 (89.40) (�0.61)

Incomeb

�$30,000 43 (34.68) (5.61)

Prefer not to answer 21 (16.94) (4.16)

Married 59 (47.60) (0.80)

Employed/volunteer 46 (37.10) (�5.28)

Wheelchair use

Years of experience 22.31�16.05 0.23

Daily use (h) 12.30�4.29 0.27a

Formal training 22 (17.70) (�14.67)a

Wheelchair assistance 39 (31.50) (20.19)a

Environmental factors

Wheelchair

Need for seating intervention 68 (54.84) (�10.70)a

Social

Social support (score range: 0–18) 14.48�3.71 0.12

Physical

British Columbia 74 (59.70) (1.78)

Home barriers (score range: 0–10) 1.10�1.22 0.06

Community barriers (score range: 0–5) 1.06�0.85 �0.14

a Included for modeling.
b Mean difference from �$30,000.
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individuals in this sample reported
fewer wheelchair skills and lower
wheelchair-use confidence esti-
mates. These observations are not
surprising when considering evi-
dence that functional limitations
increase and perceived confidence
diminishes with aging.1

The results partially support our
hypotheses that health, personal,
and environmental variables would
each independently predict the con-
fidence construct. Although a statis-
tically significant negative associa-
tion between number of
comorbidities and confidence was
observed in model 1, the health con-
dition variable failed to remain signif-
icant after entering the personal fac-
tor variables in model 2. The
association between aging and
declining health may be the reason
why the number of comorbidities
variable failed to remain statistically
significant. In this study, there was a
slightly stronger bivariable correla-
tion between number of comorbidi-
ties and age than the correlation
between number of comorbidities
and confidence (data not presented),

which supports our reasoning. Fur-
thermore, one report shows that
chronic conditions, such as arthritis
and vision problems, are more prev-
alent in older adults than younger
individuals.33 Therefore, countering
the negative confidence effects of
cumulative health conditions in
aging wheelchair users may be
important because issues that create
functional limitations potentially
threaten independence and well-
being. Confidence may be a protec-
tive factor.1 Individuals with stron-
ger confidence with their
wheelchair use may work harder and
persevere when faced with difficul-
ties to overcome limitations brought
on by older age.

Evidence resulting from model 2 sup-
ports the hypothesis that after con-
trolling for health condition vari-
ables, personal factor variables
predict wheelchair-use confidence.
More specifically, after controlling
for number of comorbidities, older
women, requiring assistance with
wheelchair use, receiving no formal
wheelchair-use training, and using
the wheelchair for minimal hours

per day were found to be associated
with lowered confidence. Several
reasons may explain these findings.
In terms of age, individuals who are
older may have more health issues
and physical limitations33 than
younger individuals, resulting in
lower beliefs in their abilities.1 In
addition, issues such as minor aches
and pains are more likely to be attrib-
uted to perceived declines in abili-
ties by older individuals compared
with younger individuals, which also
may lead to low confidence attrib-
uted to old age.1 Previous studies
corroborate our findings. For exam-
ple, in a study of individuals with a
spinal cord injury, Horn et al11

observed that older individuals
reported lower confidence related to
performing activities of daily living
than younger individuals. Similarly,
in a large study of community-
dwelling individuals (N�703) with a
variety of health conditions, those in
their 60s reported lower levels of
physical activity confidence than
those in their 40s and 50s.34

Sex was also a statistically significant
predictor of confidence, with being

Table 2.
Hierarchical Regression Modeling to Identify Predictors of Wheelchair-Use Confidence (N�124)a

Variable

Model 1 Model 2 Model 3

b SE � 95% CI b SE � 95% CI b SE � 95% CI

Constant 78.37 1.69 75.02, 81.72 77.75 1.90 73.98, 81.52 78.29 1.87 74.58, 82.00

Health condition

FCI �1.84 0.71 �0.23 �3.24, �0.44 �0.09 0.60 �0.01 �1.27, 1.10 0.18 0.59 0.02 �1.00, 1.36

Personal factors

Age �0.48 0.19 �0.19 �0.86, �0.11 �0.46 0.19 �0.18 �0.82, �0.09

Sex �10.85 2.81 �0.28 �16.41, �5.28 �10.02 2.77 �0.26 �15.50, �4.54

Daily hours in WC 0.87 0.32 0.20 0.25, 1.49 0.89 0.31 0.20 0.28, 1.50

Training with WC 9.56 3.55 0.19 2.54, 16.59 9.80 3.47 0.20 2.93, 16.66

Assistance with WC �14.35 3.08 �0.35 �20.44, �8.26 �14.05 3.01 �0.34 �20.01, �8.10

Environmental factors

SIT �6.81 2.70 �0.18 �12.16, �1.47

Adjusted R2 5% 37% 44%

a b�unstandardized coefficient, SE�standard error, ��standardized coefficient, CI�confidence interval, WC�wheelchair, FCI�Functional Comorbidity
Index, SIT�Seating Identification Tool. Men with no training to use a wheelchair, no assistance with wheelchair, and no seating intervention were coded as
�0.50. Values in bold type�P�.05.
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a woman predictive of lower per-
ceived confidence relative to being a
man. In other studies, the extent to
which confidence differs by sex has
to do with the specific form of con-
fidence in question. Those inquiring
about beliefs about physical abilities
or tasks that are perceived to be
more masculine in nature demon-
strate larger differences in confi-
dence, with men reporting higher or
stronger confidence than women.14

It may be that wheelchair use is per-
ceived as requiring large amounts of
physical ability, explaining higher
confidence among the men in this
study. Future research looking at dif-
ferences in wheelchair-use confi-
dence by sex is warranted to inves-
tigate the association we observed in
this study and our speculation.

Also in model 2, three personal fac-
tor variables related to wheelchair
use were statistically significant pre-
dictors of confidence. More daily use
of the wheelchair and having
received training to use the wheel-
chair were predictive of stronger
wheelchair-use confidence, whereas
requiring assistance with wheelchair
use was associated with weaker con-
fidence. These findings are not sur-
prising because it seems intuitive
that the more time spent using the
wheelchair and training to use the
wheelchair properly may lead to
more positive experiences, which
then may be reflected upon to
enhance confidence. Our results sug-
gest that individuals who require
assistance with wheelchair use have
lower confidence than individuals
who do not require such assistance.
It is not unexpected for individuals
who have difficulties using their
wheelchair to also report lower con-
fidence compared with individuals
who have no such difficulties.

Model 3 supported the hypothesis
that the environment is predictive of
wheelchair-use perceived confi-
dence, after controlling for health

condition and personal factor vari-
ables, where individuals who have a
need for seating intervention per-
ceive a lower level of wheelchair-use
confidence. It is likely that those
people who experience discomfort
from sitting in their wheelchair or
who have been at risk of tipping
over their wheelchair due to an
improper setup may have low confi-
dence due to experiencing issues
with their wheelchair. Different
diagnostic groups may be more
prone to having a need for a seating
intervention, which would influence
confidence. More research on the
confidence of specific diagnostic
groups is warranted. In general,
however, a better fitting wheelchair
may lead to more positive experi-
ences and thus higher confidence.

It is interesting that the perceived
amount of social support and physi-
cal barriers in the community were
not statistically significant predictors
of wheelchair-use confidence. The
lack of an association between con-
fidence and perceived social support
may have been due to the global
measure of social support used in
this study. The 6-item ISEL captures
both emotional (eg, people to talk
to) and physical (eg, people to help
with daily activities) forms of sup-
port. Whereas physical support may
limit opportunities to perform tasks
that individuals are capable of,
which then act to compromise con-
fidence, it is likely that emotional
support has positive influences.15,35

That the 2 forms of support have
opposing effects on confidence may
be the reason why no association
was found. Finally, our finding that
the physical barriers in the commu-
nity did not significantly predict con-
fidence is contrary to other research
on the effects of community environ-
ments on confidence.36 It is plausible
that community accessibility is
improving for wheelchair users9 and,
therefore, issues with confidence are
of little importance to accessibility.

Limitations
This study had several limitations.
First, the sample was composed of
volunteers and, therefore, may
underrepresent or overrepresent
particular groups within the popula-
tion. Further research is needed to
cross-validate the model, as well as
to test the prediction model in spe-
cific subgroups of wheelchair users.
Next, through the use of a volunteer
sample, there was a lack of informa-
tion on the number of individuals
who received study information and
potential reasons why they chose
not to participate. Our findings are
limited to community-dwelling man-
ual wheelchair users aged 50 years
and older who had at least 6 months
of wheelchair-use experience. There
may be important health condition,
personal factor, or environmental
factor variables for which data were
not collected and, therefore, that
were left out of the analyses (eg,
indoor versus outdoor use of the
wheelchair). Despite this limitation,
the modeled variables accounted for
44.0% of wheelchair-use confidence
variance. Furthermore, the use of the
ICF to organize variables may be con-
sidered a limitation given the lack of
conceptual clarity among domains.
In addition, due to the study’s cross-
sectional research design, conclu-
sions cannot be made regarding the
direction of the observed associa-
tions or causality. Lastly, the use of
self-report measures may have been
affected by a social desirability bias,
leading to a common methods bias.
As a result, individuals may have
reported artificially high perceived
confidence scores.

The findings in this study suggest
that older women who use wheel-
chairs may be prone to lowered lev-
els of perceived confidence. The
same is true for individuals who
require assistance with their wheel-
chair use, use their wheelchair for
few hours throughout the day,
received no formal wheelchair-use
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training, and have a greater need for
a seating intervention. Individuals
with any of these characteristics
could be targeted for further evalua-
tion and provided with appropriate
interventions comprising the 4
sources of information (performance
accomplishment, vicarious learning,
verbal persuasion, and interpretation
of physiological and affective states9)
theorized to modify confidence.
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