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Factors Associated With Exercise
Behavior in People With
Parkinson Disease
Terry Ellis, James T. Cavanaugh, Gammon M. Earhart, Matthew P. Ford,
K. Bo Foreman, Lisa Fredman, Jennifer K. Boudreau, Leland E. Dibble

Background. The benefits of exercise for reducing disability in people with
Parkinson disease (PD) are becoming more evident. Optimal benefit, however,
requires regular and sustained participation. Factors associated with engaging in
regular exercise have received little scientific scrutiny in people with PD.

Objective. The purpose of this study was to explore factors associated with
exercise behavior in patients with PD using the International Classification of
Functioning, Disability and Health (ICF) as a guiding framework.

Design. This was a cross-sectional study.

Methods. The participants in this study were 260 patients with PD from 4
institutions. Participants were designated as “exercisers” or “nonexercisers” based on
responses to the Stages of Readiness to Exercise Questionnaire. Exercise status was
validated using the Physical Activity Scale for the Elderly and an activity monitor.
Factors potentially associated with exercise behavior included measures of body
structure and function, activity, participation, environmental factors, and personal
factors. Their relative contributions were analyzed using logistic regression and
quantified with odds ratios.

Results. One hundred sixty-four participants (63%) were designated as exercisers.
Participants with high self-efficacy were more than twice as likely to engage in regular
exercise than those with low self-efficacy (adjusted odds ratio�2.34, 95% confidence
interval�1.30–4.23). College educated and older participants also were more likely
to exercise. Disabling influences of impairments, activity limitations, and participa-
tion restrictions were not associated with exercise behavior.

Limitations. The cross-sectional nature of the study limited the ability to make
causal inferences.

Conclusions. Self-efficacy, rather than disability, appears to be strongly associ-
ated with whether ambulatory, community-dwelling people with PD exercise regu-
larly. The results of this study suggest that physical therapists should include strate-
gies to increase exercise self-efficacy when designing patient intervention programs
for patients with PD.
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The benefits of exercise for peo-
ple with Parkinson disease
(PD) are well documented.1,2

People with PD who participate in
exercise programs have reported
better quality of life and demon-
strated better walking ability, bal-
ance, strength, flexibility, and cardio-
vascular fitness compared with those
who did not exercise.3 Exercise-
based interventions that specifically
target disability have increasingly
been recognized as an important
component of a multidisciplinary
approach to long-term management
of PD.4–6

Less is known about factors that lead
to routine exercise among people
with PD. Indeed, few factors asso-
ciated with exercise behavior in
people with PD (eg, social support,
desire to control disease progres-
sion)7 have been identified. Conse-
quently, physical therapists have
limited knowledge of intervention
strategies that might be used to help
their patients with PD sustain the
benefits of a prescribed program of
exercise following an episode of
care. Complicating the picture is the
fact that people with PD, unlike indi-
viduals with other types of disabili-
ties or older adults in general, con-
tinue to deteriorate in function over
the course of the disease.8,9

The International Classification of
Functioning, Disability and Health
(ICF) model10 provides a useful
framework for organizing factors
associated with exercise behavior
(Figure). The model portrays human
functioning and disability in 3
domains (ie, body functions and
structures, activity, and participa-
tion) as the product of a dynamic
interaction of health conditions, per-
sonal factors, and environmental fac-
tors.11 When viewed broadly in the
participation domain, exercise
behavior can be understood as a life
situation in which an individual
seeks to preserve, promote, or

improve his or her personal health
through structured physical activity.
Likewise, using the ICF framework
as a guide, previously reported deter-
minants of physical activity among
individuals with disabilities and older
adults who were healthy can be cat-
egorized as impairments of body
functions and structures (eg, weak-
ness, pain), environmental factors
(eg, transportation, cost, accessibil-
ity, social support), and personal fac-
tors (eg, motivation, exercise knowl-
edge, self-efficacy).12–19 Self-efficacy,
in the context of exercise behavior,
is defined specifically as a person’s
belief in his or her capabilities to
overcome personal, social, and envi-
ronmental barriers to exercising.20

The purpose of this study was to
examine factors that may be associ-
ated with exercise behavior in a rel-
atively large cohort of ambulatory
people with PD. The study was part
of a 2-year multicenter investigation
designed to examine the develop-
ment of disability in these individ-
uals.21 Using the ICF model as a
guiding framework, we were inter-
ested specifically in comparing the
relative contributions of factors,
categorized according to body func-
tion and structure, activity, participa-
tion, and contextual domains, with
whether participants engaged in reg-
ular exercise. Our goal was to iden-
tify potentially modifiable factors,
thereby helping to guide clinicians
in the development of sustainable
interventions for the growing popu-
lation of people with PD. Based on
the progressive nature of this dis-
ease as well as our understanding of
the impairments, activity limitations,
and participation restrictions com-
mon among people with PD, we
hypothesized that exercise behavior
among study participants would be
associated with disability level and,
to a lesser extent, with personal and
environmental factors.

Method
Study Design and Sample
We conducted a cross-sectional
analysis of baseline data collected
from 260 people with PD who
were participating in a parent longi-
tudinal investigation. Participants
were recruited from movement dis-
orders clinics and local support
groups at Boston University, the Uni-
versity of Utah, Washington Univer-
sity in St Louis, Missouri, and the
University of Alabama at Birming-
ham. Inclusion criteria were: a diag-
nosis of idiopathic PD according to
the UK Brain Bank Criteria,22 classi-
fication at modified Hoehn and Yahr
(H&Y) stages 1 through 4,23 age �40
years, living in the community (not
institutionalized), able to attend
assessment sessions, and provide
consent. Participants were excluded
if they had a diagnosis of atypical
parkinsonism, were classified at
H&Y stage 5, or had previous surgi-
cal management of their PD. The
institutional review board at each
institution approved the study proto-
col. All participants provided
informed consent. Participants were
examined in an outpatient clinic
between July 2009 and July 2010
over a 21⁄2-hour period and were
tested while on medication. All tes-
ters were provided with a standard
operating procedures manual and an
instructional video that described
the protocol for administering and
scoring each test on 2 patients with
PD. Each evaluator rated both
patients on 2 occasions separated by
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1 week. Within-site and between-
sites coefficients of variation were
calculated for all measures and
ranged from 0.08% (9-hole peg test)
to 5% (Berg Balance Scale).

Outcome Variable
Regular exercise was determined
using the Stages of Readiness to Exer-
cise Questionnaire.24 This instru-
ment contains 5 statements describ-
ing level of involvement in exercise,
and participants were instructed
to mark one statement that best
described their exercise behavior.
Participants were classified as “exer-
cisers” if they endorsed the state-
ment that described exercising at
least 3 days per week for 20 minutes
on a regular basis, either within the

previous 6 months or for longer than
6 months. “Nonexercisers” reported
not engaging in exercise on a regular
basis or not engaging in exercise at
all.

To validate the exercise behavior
designation, we analyzed 2 sets of
physical activity data: survey data
collected using the Physical Activity
Scale for the Elderly (PASE) and
performance data collected with
the StepWatch 3 Activity Monitor
(SAM, Orthocare Innovations LLC,
Mountlake Terrace, Washington).
The PASE is a validated self-
administered survey instrument that
measures physical activity levels in
individuals aged 65 years or old-
er.25–27 It consists of 10 questions

regarding the frequency and dura-
tion of leisure activity (eg, sports,
jogging, swimming, strengthening
and endurance exercise), household
activity, and work-related activity
during the previous 7-day period.
The total PASE score is computed
by: (1) multiplying either the time
spent in each activity (hours per
week) or participation (ie, yes/no) in
an activity by empirically derived
item weights and (2) summing over
all activities.

The StepWatch 3 Activity Monitor is
an unobtrusive, user-worn device
that directly captures free-living
ambulatory activity. It is the size of a
pager, weighs 38 g, is attached at the
ankle using self-adhesive closures,

Health Condition
Parkinson Disease

Activity
Fall History

6MWT
Participation

PDQ-39 Mobility Score

 Body Structure and Function
UPDRS Motor Score

Number of Comorbidities
GDS

Environmental Factors
Social Support

Personal Factors
Age
Sex

Education
Employment Status
Household Income

Self-efficacy

Figure.
Potential determinants of exercise behavior in people with Parkinson disease are categorized using the International Classification of
Functioning, Disability and Health framework. UPDRS�Unified Parkinson Disease Rating Scale, GDS�Geriatric Depression Scale,
6MWT�Six-Minute Walk Test, PDQ-39�Parkinson’s Disease Questionnaire-39.
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and requires no maintenance by the
user. It uses a combination of accel-
eration, position, and timing to
detect strides taken by the leg of
attachment. Data subsequently are
downloaded to a personal computer
using the manufacturer’s software.
The monitor has good test-retest reli-
ability (r�.84) and 96% accuracy
with older adults and can accurately
quantify steps in populations charac-
terized by slow or shuffling gait.28–31

The SAM data were collected from a
subset of study participants (n�100)
based primarily on the availability of
monitors at the Boston University,
University of Utah, and University of
Alabama at Birmingham sites. Moni-
tors were not used at the Wash-
ington University site. Participants
selected to wear a monitor were
instructed to wear it during custom-
ary activity, including exercise, 24
hours per day for 7 consecutive
days, except when bathing, shower-
ing, or swimming. The decision to
give an individual participant a mon-
itor was made by study personnel
according to: (1) availability of a
monitor that day, (2) the partici-
pant’s willingness to wear a monitor,
and (3) the presence of cognitive or
integumentary impairments that
might interfere with the wearing
protocol.

Using manufacturer software, study
personnel configured monitors to
record stride counts in 1-minute
intervals, such that each 24-hour
period produced a time series of
1,440 values. Optimal accuracy was
verified during the first minutes of
recording by comparing monitor
step counts, identified via a flashing
indicator light, with visual observa-
tion. During data processing, stride
counts were doubled to reflect steps
accumulated by both legs. Overall
activity was calculated as total num-
ber of steps per day.

Independent Variables
Measures quantifying potential fac-
tors associated with exercise behav-
ior were selected based on their
common use in PD clinical settings,
their strong psychometric proper-
ties, and their representation of rele-
vant ICF domains shown to be
related to exercise adherence in pre-
vious studies23,32–34 (Figure).

Body Structure and Function
Unified Parkinson Disease Rating
Scale. The Movement Disorder
Society (MDS) revised version of the
Unified Parkinson Disease Rating
Scale (UPDRS) motor examination
(part III) was administered by
trained evaluators to quantify disease
severity. Validity and high internal
consistency of the UPDRS have been
demonstrated previously.35 Scores
can range from 0 to 132; higher
scores designate relatively greater
impairment related to bradykinesia,
tremor, rigidity, freezing, and pos-
tural control. For our analysis, we
dichotomized the sample into “low-
severity” (ie, score �40) and “high-
severity” (ie, score �40) groups.
This cutpoint was chosen because
scores over 40 typically are associ-
ated with higher disease severity.36

Participants classified in H&Y stage 4
had UPDRS motor scores that
exceeded 40. Sixty-eight percent of
our sample had scores below 40,
indicating lower disease severity,
whereas 32% had scores of 40 or
higher, indicating higher disease
severity.

Comorbidities. Participants were
asked whether they had the follow-
ing conditions (yes/no): cardiac dis-
ease, peripheral vascular disease,
cerebrovascular disease, pulmonary
disease, cancer, diabetes, nephropa-
thy, neuropathy, diseases affecting
vision, arthritis, or Alzheimer disease
or other forms of dementia. The
number of endorsed comorbidities
was summed for use in subsequent

analyses. The sum did not include a
diagnosis of PD.

Geriatric Depression Scale. Par-
ticipants were screened for depres-
sive symptoms using the Geriatric
Depression Scale (GDS).32,37,38 The
GDS is a self-report instrument in
which participants respond “yes” or
“no” to 30 questions, for a possible
score of 0 to 30. Scores ranging from
0 to 9 generally are considered nor-
mal, scores from 10 to 19 suggest
mild depression, and scores from 20
to 30 suggest severe depression. We
treated GDS score as a continuous
variable.

Activity
Six-Minute Walk Test. The Six-
Minute Walk Test (6MWT) was used
to measure the distance participants
could walk in 6 minutes. Partici-
pants were instructed to “cover as
much ground as possible.” Validity
and high test-retest reliability have
been demonstrated for the 6MWT
in patients with cardiopulmonary
disease and in patients with neuro-
logical diseases, including those
with PD.33,39,40 We treated distance
walked as a continuous variable.

Fall history. Participants were
asked the number of times they had
fallen within the previous 6 months.
A fall was defined as an unexpected
event where the person inadver-
tently came to rest on the ground.41

Participants were classified as “fall-
ers” if they reported falling one or
more times within the 6-month
period or as “nonfallers” if they
reported no falls during this period.
Fall status was treated as a dichoto-
mous variable.

Participation
The Parkinson’s Disease Ques-
tionnaire-39 (PDQ-39) is a self-
administered instrument made up
of 8 domains.34,42 We used the
mobility domain to capture par-
ticipation in life situations related
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to physical mobility. This subscale
contains 10 items related to the
frequency of mobility problems or
difficulty encountered while engag-
ing in chores and leisure activi-
ties around the household and in the
community. Each item is rated
using a 5-point Likert scale contain-
ing response categories ranging
from “never” to “always.” Total
scores are scaled from 0 to 100;
higher scores reflect more frequent
mobility problems and, therefore, a
lower health-related quality of life.43

Adequate internal consistency, test-
retest reliability, and responsiveness
of the mobility domain score have
been demonstrated.44,45 We treated
the PDQ-39 mobility score as a con-
tinuous variable.

Personal and
Environmental Factors
Demographic data were collected
by self-report and included age (in
years), sex, ethnicity (white or non-
white), educational level (college
graduate or higher versus less than a
bachelor’s degree), employment sta-
tus (working full-time or part-time
versus not working), household
income (6 categories listed in incre-
ments of $10,000 and ranging from
$0–10,000 to $70,000 and over), and
social support (living alone or not
living alone).

We used the Self-Efficacy for Exer-
cise (SEE) scale to capture partici-
pants’ confidence in their ability to
continue exercising in the face of
barriers to exercise. The SEE consists
of 9 items describing potential barri-
ers to participation in exercise (eg,
“too busy with other activities,” “did
not enjoy exercise,” “felt pain with
exercise,” “bored by the exercise”).
For each item, participants circled
a number from 0 (“not confident”)
to 10 (“very confident”) that best
described their belief that they could
exercise 3 times a week for 20 min-
utes. Reliability, validity, and internal
consistency (0.92) have been estab-

lished for the SEE.46 We dichoto-
mized the sample into participants
with “high self-efficacy” (total score
�5) or those with “low self-efficacy”
(total score �5). Sixty-six percent of
the sample had high self-efficacy,
and 34 percent had low self-efficacy.

Statistical Analysis
Descriptive statistics. The means
and standard deviations of continu-
ous variables and frequencies (ie,
percentage of occurrence) of cate-
gorical variables were calculated to
describe characteristics for the total
sample and separately for exercisers
and nonexercisers. Two-tailed inde-
pendent t tests or chi-square tests, as
appropriate, were used to assess dif-
ferences between the 2 groups.

Validation of exercise behavior
designation. To evaluate the
validity of the exercise outcome vari-
able, we performed t tests to com-
pare means (SD) between exercisers
and nonexercisers for variables
related to exercise activity: total
PASE score, the individual score for
each of the 10 PASE items, and the
mean daily number of steps calcu-
lated from SAM data.

Determinants of exercise behav-
ior. We first conducted a series of
univariate logistic regression analy-
ses to investigate the contribution
of each independent variable to
exercise behavior. We subsequently
conducted a multivariate logistic
regression to assess the association
between each independent varia-
ble and exercise behavior, control-
ling for the presence of confounders
and other important variables. In
the multivariate regression, inde-
pendent variables were entered sys-
tematically in 5 separate blocks
according to the domains in the ICF
model. Body structure and function
domain measures were entered first
(block 1), the activity domain mea-
sures were entered next (block 2),
followed by participation domain

measures (block 3), environmental
factors (block 4), and personal fac-
tors (block 5). Odds ratios (ORs)
and 95% confidence intervals (CIs)
were calculated for each indepen-
dent variable.

The baseline multivariate model
included all variables that had been
evaluated in the univariate analyses.
We then used a manual backward
selection process to systematically
remove those factors that were not
statistically significant (P�.10). We
excluded the covariable that contrib-
uted the least to the model (highest
P values) to arrive at the most parsi-
monious model. We retained the
UPDRS motor score to determine the
additional influence of high self-
efficacy on exercise behavior, adjust-
ing for disease severity. Study data
were managed using Research Elec-
tronic Data Capture (REDCap) tools
hosted at the University of Utah.47 All
data were analyzed using the SPSS
statistical software program, version
16.0 (SPSS Inc, Chicago, Illinois).

Role of the Funding Source
Funding for this project was pro-
vided by the Davis Phinney Founda-
tion, the Parkinson Disease Founda-
tion, and an NIH K12 Building
Interdisciplinary Research in Wom-
en’s Health grant (HD43444).

Results
Sample Characteristics
Sample characteristics, organized by
ICF categories, are presented in
Table 1. Measures in the body struc-
ture and function domain revealed
that most participants had mild to
moderate disease severity: 7.7%
were categorized into H&Y stages 1
and 1.5, 66.4% into stages 2 and 2.5,
20.1% into stage 3, and 5.8% into
stage 4, and 67.7% of the sample had
UPDRS motor scores under 40.
Seventy-eight percent of the partici-
pants reported only 1 or 2 non-PD
comorbidities. Symptoms of clinical
depression were relatively few
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(mean GDS score�7.9, SD�5.8).
Measures from the activity domain
revealed that 47.7% of the partici-
pants were fallers reporting between
1 and 4 falls (mean�1.68, SD�0.71)
over the 6-month period. The 6MWT
scores ranged from 29 to 744 m, indi-
cating a wide range of limitation. In

the participation domain, only 14%
of PDQ-39 mobility scores were
higher than 50, indicating that most
participants had mild to moderate
problems participating in mobility-
related life situations in their home
and community. Most participants
(88.8%) reported having social sup-

port in the home. With regard to
personal factors, the mean age of the
sample was 67.7 (years (SD�9.2),
and most participants were men
(56.9%), white (91.9%), college edu-
cated (65.4%), and not working
(77.2%). About two thirds of the

Table 1.
Participant Characteristicsa

Variable
Total Sample

(N�260)
Exercisers
(n�164)

Nonexercisers
(n�96) P

Body structure and function

UPDRS motor score, n (%)

.020–39 174 (67.7) 119 (73.0) 55 (58.5)

�40 83 (32.3) 44 (27.0) 39 (41.5)

H&Y, X (SD) 2.35 (0.7) 2.33 (0.6) 2.43 (0.7) .28

No. of comorbidities, X (SD) 1.54 (1.3) 1.55 (1.3) 1.52 (1.3) .87

GDS, X (SD) 7.87 (5.8) 6.98 (5.5) 9.44 (5.8) .00

Activity level

Fallers, n (%) 124 (47.7) 76 (46.3) 48 (50.0) .57

6MWT, X (SD) 382.55 (157.8) 385.36 (166.3) 377.66 (142.5) .70

Participation level

PDQ-39 mobility score, X (SD) 24.41 (22.8) 21.22 (21.6) 29.84 (24.0) �.001

Environmental factors

Social support, n (%),
living with support

231 (88.8) 148 (90.2) 83 (86.5) .35

Personal factors

Age (y), X (SD) 67.67 (9.2) 68.25 (9.3) 66.66 (9.0) .18

Sex, n (%), male 148 (56.9) 98 (59.8) 50 (52.1) .23

Ethnicity, n (%), white 239 (91.9) 153 (93.3) 86 (89.6) .29

Education, no. (%),
�bachelor’s degree

170 (65.4) 120 (73.2) 50 (52.1) .00

Household income, n (%)

�$9,000 5 (2.0) 3 (1.9) 2 (2.3)

.36

$10,000 13 (5.2) 5 (3.1) 8 (9.2)

$20,000 14 (5.6) 8 (4.9) 6 (6.9)

$30,000 29 (11.6) 17 (10.5) 12 (13.8)

$40,000 25 (10.0) 18 (11.1) 7 (8.0)

$50,000 45 (18.1) 29 (17.9) 16 (18.4)

�$70,000 118 (47.4) 82 (50.6) 36 (41.4)

Employment, n (%), working 59 (22.8) 41 (25.0) 18 (18.9) .26

Self-efficacy, n (%)

Low 89 (34.5) 43 (26.4) 46 (48.4)
�.001

High 169 (65.5) 120 (73.6) 49 (51.6)

a UPDRS�Unified Parkinson Disease Rating Scale, H&Y�Hoehn and Yahr stage, GDS�Geriatric Depression Scale, 6MWT�Six-Minute Walk Test,
PDQ-39�Parkinson’s Disease Questionnaire-39.
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sample reported high exercise self-
efficacy (65.5%).

Validation of Exercise Status
A total of 164 participants (63%)
were classified as exercisers using
the Stages of Readiness to Exercise
Questionnaire. Exercise behavior
determined by the questionnaire was
validated using PASE and SAM data.
Total PASE scores were significantly
higher (P�.02) among exercisers
(mean score�142.6, SD�79.4) than
among nonexercisers (mean score�
118.9, SD�85.7). An item analysis
revealed that exercisers reported
significantly greater frequency and
amount of time spent in strenuous
sports and in strength and endur-
ance exercises than nonexercisers
(P�.001). The SAM data from a sub-
set of 100 participants revealed that
exercisers (n�73) accumulated sig-
nificantly more (P�.02) steps per

day on average (mean�9,202, SD�
4,096) than nonexercisers (n�27)
(mean�7,360, SD�3,114).

Comparison of
Exercisers and Nonexercisers
Exercisers had significantly lower
UPDRS motor scores than nonexer-
cisers, indicating a lower severity
of motor impairments (Tab. 1).
Exercisers were significantly less
depressed, had significantly fewer
restrictions in participation, had
higher self-efficacy, and were more
highly educated compared with
nonexercisers. However, the 2
groups did not differ significantly
on number of comorbidities, dis-
tance walked, number of falls,
or other personal or environmental
characteristics.

Factors Associated
With Exercise Behavior
Factors from the body structure and
function, participation, and personal
factor domains were significantly
associated with engaging in regular
exercise (Tab. 2). These factors
included lower UPDRS score (ie, less
severe motor impairment), lower
GDS score (ie, fewer depressive
symptoms), lower PDQ-39 mobility
score (ie, fewer participation restric-
tions), higher SEE score (ie, higher
self-efficacy), and higher education
and income levels. No factors in the
activity or environmental domains
were associated with exercise
behavior.

In the baseline multivariate logistic
regression that contained all inde-
pendent variables, only self-efficacy,
education, and age were significantly
associated with exercise behavior

Table 2.
Factors Associated With Exercise Behaviora

Variable

Univariate Analysis Multivariate Analysis

P Exp (B) 95% CI P Exp (B) 95% CI

Body structure and functions

UPDRS motor score .02 1.92 1.12–3.28 .22 1.49 0.79–2.80

No. of comorbidities .87 1.02 0.84–1.24 . . . . . . . . .

GDS total score .00 0.93 0.89–0.97 . . . . . . . . .

Activity

Fall history .57 1.16 0.70–1.92 . . . . . . . . .

6MWT .71 1.00 0.999–1.002 . . . . . . . . .

Participation

PDQ-39 mobility score .00 0.98 0.97–1.00 . . . . . . . . .

Environmental factors

Social support .35 1.45 0.66–3.16 . . . . . . . . .

Personal factors

Age .18 1.02 0.99–1.05 .02 1.04 1.01–1.08

Sex .23 0.73 0.44–1.22 . . . . . . . . .

Education .00 2.51 1.48–4.26 .01 2.30 1.29–4.11

Employment status .26 1.43 0.77–2.66 . . . . . . . . .

Household income .04 1.17 1.01–1.37 . . . . . . . . .

Self-efficacy �.001 2.62 1.54–4.46 .01 2.34 1.30–4.23

a UPDRS�Unified Parkinson Disease Rating Scale, GDS�Geriatric Depression Scale, 6MWT�Six-Minute Walk Test, PDQ-39�Parkinson’s Disease
Questionnaire-39, Exp (B)�odds ratio, CI�confidence interval. Ellipsis indicates variable did not contribute to the multivariate model.
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(P�.05). Following backward elimi-
nation procedures, the final model
confirmed the results of the initial
baseline model, while adjusting for
disease severity (Tab. 2). Respon-
dents with high self-efficacy were
more than twice as likely to engage
in exercise as those with low self-
efficacy (adjusted OR�2.34, 95%
CI�1.30–4.23). Respondents who
were college educated and older
also were more likely to exercise.
Although lower disease severity
(UPDRS motor score) was signifi-
cantly associated with exercise in
univariate analyses, as shown in
Table 2, it did not contribute sig-
nificantly to exercise behavior when
adjusted for other significant covari-
ables. We obtained similar results
when these analyses were repeated
using continuous measures for self-
efficacy (adjusted OR�1.31, 95%
CI�1.15–1.49) and the UPDRS
motor score (adjusted OR�0.99,
95% CI�0.97–1.01). The shared vari-
ance between disease severity and
self-efficacy likely explains why the
effect of disease severity on exercise
was diminished in the multivariate
analysis. To further investigate
whether disease severity level influ-
enced the relationship between self-
efficacy and exercise behavior, we
performed stratified analyses by
UPDRS motor score. The resulting
ORs associated with self-efficacy
were 2.48 (P�.046) in the high dis-
ease severity group and 2.42
(P�.014) in the low disease severity
group, confirming that level of dis-
ease severity did not modify the asso-
ciation between self-efficacy and
exercise.

Discussion
Using the ICF framework as a guide,
this cross-sectional study revealed
that personal factors rather than
impairments, activity limitations, and
participation restrictions were most
strongly associated with regular
exercise among ambulatory people
with PD. Specifically, participants

with higher exercise self-efficacy
were more likely to engage in exer-
cise compared with those with low
exercise self-efficacy, regardless of
disease severity. In addition, higher
education level and older age were
associated with being more likely to
exercise, although the age difference
between exercisers and nonexercis-
ers was not statistically significant.

Based on previous studies,19,48,49 we
had hypothesized that self-efficacy
would influence exercise behavior;
however, it played a stronger role
than we had expected. Because the
disablement for PD is a progressive,
complex experience dominated by
motor symptoms, we proposed that
exercise would be influenced by dis-
ease severity as well as self-efficacy.
Indeed, participants in our sample
had moderate impairment, reflected
by relatively high UPDRS scores,
bilateral limb involvement, comor-
bidities, and a history of recent fall-
ing. Despite these widespread limita-
tions, disease severity was not the
primary factor influencing participa-
tion. Rather, self-efficacy, or beliefs
about capabilities to exercise, most
influenced participation in exercise.
These results are consistent with
studies in adults who were healthy
and other populations with dis-
abilities.19,48,49 Moreover, our find-
ings are particularly important in
a population with a progressive,
degenerative neurological disease in
which the multisystem impairments
can interfere substantially with a
patient’s ability to participate in
exercise.

Self-efficacy generally is defined as
people’s beliefs about their capabili-
ties to produce designated levels of
performance, which determine how
they feel, think, motivate them-
selves, and behave.50 In the context
of exercise behavior, self-efficacy
typically is defined more specifically
as a person’s belief in capabilities to
overcome personal, social, and envi-

ronmental barriers to exercising.20

Self-efficacy is one of the most fre-
quently reported personal factors
among all studies explicitly using the
ICF framework.51 It influences the
success of interventions and is fre-
quently targeted in interventions
with a person-centered approach
to managing health conditions.51

Among other cognitive-behavioral
factors, self-efficacy appears as an
independent factor in a theoretical
model of physical activity behavior
that has been proposed to guide
health promotion interventions for
people with disabilities.52

Although self-efficacy has been rec-
ognized as an important determi-
nant of exercise behavior, the extent
to which it represents a modifiable
target of intervention is unclear.
Several recent reviews, for exam-
ple, indicated that only limited evi-
dence exists in support of interven-
tions designed to improve various
aspects of exercise adherence in
individuals with musculoskeletal
problems.53–55 Cognitive-behavioral
training (CBT), although promoted
as a potentially useful method for
helping patients overcome personal
barriers to exercise, has met with
limited effectiveness.55–57 According
to Rauch et al, “there is no evidence
in how physiotherapists manage lack
of confidence.”58(p249)

In contrast, several studies suggest
that self-management approaches
targeting self-efficacy show promise
for improving exercise adherence.
In a self-management approach,
specific strategies to increase self-
efficacy are incorporated into the
overall management of a patient’s
condition. These strategies may
include weekly action planning and
feedback, modeling of behaviors,
problem solving by participants, and
guided decision making.20 Patients
are guided by health care profession-
als in making choices and achieving
success in reaching self-selected
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goals.59 Among older adults with a
variety of chronic illnesses (eg,
stroke, arthritis, heart disease), a
group education program targeting
the development of self-management
skills, including maintaining ade-
quate exercise, resulted in more
weekly minutes of exercise as well as
significantly improved health behav-
iors, health status, and quality of life
and reduced health service utiliza-
tion compared with a control
condition.59

Self-management programs also are
effective in patients with PD.60 A
6-week rehabilitation program based
on a self-management approach
revealed significant improvements in
quality of life that were sustained for
6 months. Participants were guided
in a problem-solving approach that
focused on developing strategies to
improve daily function and participa-
tion in self-identified roles in society.
They were instructed in exercises
that were linked to functional goals,
thereby establishing relevance of
each exercise. Participants identified
strategies to overcome barriers to
exercise, sustain the exercise pro-
gram over the long term, resume
exercise if lapses occurred, and alter
the exercises with changes in health
status.

We contend that the physical thera-
pist, although well suited to promote
long-term participation in exercise
and physical activity, requires a spe-
cialized skill set to help patients rec-
ognize and overcome personal and
environmental exercise barriers.61,62

Too often, neither personal nor envi-
ronmental factors are adequately
addressed in physical therapy inter-
vention programs.63 Physical therapy
sessions generally focus on the essen-
tial task of instructing patients in exer-
cises with an emphasis on technique
and dosing. Our results suggest the
added importance of addressing self-
efficacy for regularly engaging in and
sustaining exercise behavior. Self-

management approaches to exercise
adherence show promise, not only as
a means of improving exercise self-
efficacy but also as a hallmark of
person-centered care for individuals
with chronic health conditions or
disability.62

Our study had several limitations.
First, participants may have overesti-
mated their level of regular exercise.
If participants with higher self-
efficacy were more likely than those
with low self-efficacy to overesti-
mate their amount of regular exer-
cise, our results regarding self-
efficacy and exercise would have
been exaggerated. However, the
study participants were unaware of
the study hypothesis, and it is more
likely that overestimation of regular
exercise was not associated with
self-efficacy. Thus, our findings prob-
ably underestimate the true associa-
tion between self-efficacy and exer-
cise. Second, although 78% of
exercisers reported exercising regu-
larly for 6 months or more, we did
not control for the possibility that
factors associated with exercise may
have been influenced by length of
time engaged in regular exercise.
Third, we did not identify whether
participants were prescribed an
exercise program, engaged indepen-
dently in a self-directed program, or
participated as part of a group—all
of which may have influenced exer-
cise behavior.

The cross-sectional nature of the
study also limits our ability to make
causal inferences. For example,
although participants with greater
levels of self-efficacy may have been
more likely to engage in exercise, it
also is possible that engagement in
exercise preceded the higher levels
of self-efficacy. Longitudinal studies
are necessary to address this issue.
Other potential limitations included
our decision to dichotomize both the
UPDRS motor scores and self-
efficacy scores. Because the choice

of cutoff scores could influence the
results, we conducted additional
analyses using continuous measures
for both these variables and obtained
similar results. Furthermore, general-
izability may be limited to mainly
white, highly educated people with
high socioeconomic status. In addi-
tion, 63% of our participants were
categorized as exercisers, potentially
reflecting a highly motivated sample.

This study also had several strengths.
To our knowledge, it is the first study
to examine the relative contributions
of a broad array of factors that may
influence exercise behavior in a rel-
atively large sample of patients with
PD. Both self-report (ie, PASE) and
physical performance (ie, SAM) data
provided validity for the self-
reported exercise data. Our results
were further confirmed by multiple
analyses that were conducted using
both continuous and dichotomized
variables, as well as analyses strati-
fied by UPDRS score. The ICF pro-
vided a useful framework for orga-
nizing a diverse list of potential
determinants into distinct domains
and examining their individual and
collective influences on exercise
behavior. Finally, the study was con-
ducted across 4 institutions, poten-
tially increasing the generalizability
of our findings from a geographical
perspective.

Conclusion
Self-efficacy, education level, and, to
a lesser extent, age appeared more
strongly associated with exercise
behavior in ambulatory, community-
dwelling people with PD than dis-
ease severity, other disabling influ-
ences of activity limitations, or
participation restrictions. The results
highlight the importance of self-
efficacy as a potential target for
intervention by physical therapists
for individuals with PD. Identifying
successful methods of sustaining
exercise is particularly important
given the growing numbers of peo-
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ple living with PD, the long life span
realized after diagnosis, and the
growing body of literature revealing
the benefits of exercise in reducing
disability.
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