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Abstract

Background Current evidence on chronic conditions favors promotion of health behaviors as a mean to positively
impact health outcomes. In Parkinson’s disease, performing health behaviors is indicated as a means to fight the long-
lasting burden of the disease. Understanding actual engagement in health behaviors and patient activation and their
association to function and health-related quality of life is therefore important. Our objectives were, among people
with Parkinson'’s disease: (1) to characterize health behaviors including utilization of rehabilitative treatments, physi-
cal activity, and patient activation levels, and (2) to test the associations between these health behaviors and health
outcomes.

Methods A cross-sectional study of 88 people with Parkinson’s disease (age 66.84 +8.8) was conducted. Participants
answered questionnaires measuring health behaviors including utilization of health professions treatments, physical
activity, patient activation, and health outcomes consisting of function and health-related quality of life. Linear regres-
sion models were conducted to test associations between measured health behaviors, function and health-related
quality of life.

Results Participants rarely engage in rehabilitative treatments, but showed high levels of patient activation. Con-
trolled by demographics and disease severity, physical activity and patient activation were associated with function
(b=041,p<.001;b=0.2, p=.02, respectively) and physical activity but not patient activation, which was associated
with health-related quality of life (b=0.19, p=.03). There was also interaction effects of physical activity and non-
motor symptoms, and physical activity and motor symptoms on health-related quality of life (b=0.19, p=.02

and b=-0.22, p=.01, respectively).

Conclusions In respect to their potential health-related benefits for people with Parkinson’s disease, health profes-
sionals'treatments are underutilized. Findings supported the importance of health behaviors for maintaining function
and health-related quality of life among people with Parkinson's disease. They also show a differential contribution

of motor and non-motor symptoms to the association between physical activity and quality of life. It is suggested

that policy makers encourage opportunities for physical activity tailored for people with Parkinson’s disease and adopt
a proactive stance towards enhancing awareness and use of rehabilitation services.
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Introduction

Parkinson’s disease (PD) is an incurable, chronic, pro-
gressive neurodegenerative disorder that affects motor,
cognitive, and autonomic functions [1, 2]. The number
of patients living with PD (PwP) is poised for growth due
to aging of the world’s population [3]. Because the life
expectancy of PwP is only slightly shorter than that of the
general population [4, 5], PwP foresees managing symp-
toms for an extended duration, including severe disabil-
ity and its associated medical complexities [6—8]. Given
the increasing impact of PD on the economy, healthcare
systems, and patients themselves, there’s a pressing need
to facilitate strategies that can be widely used in diverse
PwP populations. The current evidence on chronic con-
ditions favors promotion of health behaviors [9-11] as a
means of positively impacting health outcomes.

At the individual level, health behaviors refer to any
activity the patient performs to get well (e.g., receiving
treatment from medical providers, lifestyle adjustments)
and to the individual’s beliefs and perceptions related
to health maintenance, restoration, and improvement
[12]. In PD, non-pharmacological treatment approaches
focus on everyday life functioning (e.g., gait, falls, activi-
ties of daily living, speech) and their underlying impaired
body functions (e.g., balance, dexterity). Therefore, uti-
lization of multidisciplinary rehabilitative treatments,
which should include physical therapy, occupational
therapy, speech and language pathology and psychology,
is recommended [13, 14]. Several systematic reviews and
meta-analyses published in recent years concluded that
rehabilitative treatments such as physical therapy have
significant effects on motor symptoms and function,
including balance, gait, risk of falls, and freezing of gait
[15-17]. Reports of physical therapy insurance claims,
however, range from 14 to 60% in different countries [18].

In addition, physical activity plays a major role in the
non-pharmacological treatment of PwP, and its effects
are widely discussed in the context of brain plasticity,
cognitive function, motor symptoms and physical capac-
ity [19-22]. Long-term engagement in physical activity, is
therfore an important lifestyle-related health behavior.

The concept of patient activation captures the mental
aspects of health behaviors: people’s knowledge, skills,
and confidence in managing their health. Higher patient-
activation levels indicate higher readiness to adopt behav-
iors that maintain or improve health. Compared with
people with low levels of activation, people with high
activation levels are more likely to adopt health behaviors

such as maintaining physical activity [23]; Thus, they are
more likely to experience better health outcomes [24, 25].

Previous studies reported the effect of structured health
profession interventions or physical activity on different
health domains in PwP, and showed the positive role these
activities play in maintaining health outcomes [26—30].
These studies do not, however, represent actual health
behaviors performed by PwP in real life (i.e., without
structured intervention). Our goal in the current study
was to measure health behaviors related to PD effectively
performed by PwP in real life, and to test the relation-
ship between these behaviors and health outcomes. More
specifically, our objectives were, among PwP living in the
community: (1) to characterize self-reported utilization
of rehabilitative treatments, self-reported engagement in
physical activity, and patient activation levels; (2) to test
the possible associations between these aspects of health
behaviors and health outcomes, including function and
health-related quality of life (HRQoL).

We hypothesized that greater utilization of rehabilita-
tive treatment, greater engagement in physical activity
and higher patient activation will be associated with bet-
ter function and HRQoL.

Methods
Study design: a cross-sectional study with a convenience
sampling.

Study sample

A total of 88 PwP were recruited from the Movement
Disorders Institute, Department of Neurology, Rambam
Health Care Campus. Patients were included in the study
if they had been diagnosed with PD and were not experi-
encing severe cognitive decline. The Ethics Committees
of the University of Haifa and the Rambam Health Care
Campus approved the study. All participants provided
written informed consent.

Procedure

Patients arriving for a routine visit at the Movement
Disorders Institute were screened for eligibility by the
treating neurologist. Eligible patients were given a short
explanation of the study procedures and invited to partic-
ipate in a one-hour session consisting of answering ques-
tionnaires and assessments, described below, conducted
by a trained research assistant. Data about the disease
and pharmacological treatment were retrieved from elec-
tronic medical records.
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Study variables

Information on participants’ age, gender, years of educa-
tion, and disease duration and disease severity was col-
lected. To assess disease severity, we used the following
variables, which are disease-specific indicators of the
severity of PD, but each reflects a different aspect of the
disease (motor symptoms, non-motor symptoms, and
dopamine consumption): (1) the Unified Parkinson’s dis-
ease rating scale revised by the Movement disorders soci-
ety (MDS-UPDRS), motor part score, to assess severity
of motor signs of PD [34]; (2) the Non-Motor Symptoms
Questionnaire score (NMSQ) [35], to assess severity of
non-motor signs of PD; and (3) the Levodopa Equiva-
lent Daily Dose (LEDD) [36], which provides an artificial
summary of the total daily anti-Parkinsonian medica-
tions a patient is receiving [36, 37].

Health behaviors included utilization of rehabilitative
treatments and physical activity level. Participants were
asked to report whether and how frequently they utilize
physical therapy, occupational therapy, and speech and
language pathology treatments. The International Physi-
cal Activity Questionnaire—Short version (IPAQ-Short)
[31] was used to assess physical activity. The IPAQ is a
commonly used, self-report questionnaire of time spent
in four categories of physical activity (i.e., vigorous, mod-
erate, walking, and sitting) during the last seven days.
Scores are interpreted as total physical activity in meta-
bolic equivalent units (METS) in the last 7 days [31].

Patients’ activation was assessed with the Patient’s
Activation Measure (PAM-13%, Insignia Health) [32].
The PAM-13 is a self-report, validated, licensed tool to
measure a patient’s knowledge, skills, and confidence
for self-management [32]. We used a validated, licensed
Hebrew version of the PAM-13 supplied by Insignia
Health (https://www.insigniahealth.com/products/pam-
survey), which holds the copyrights to the questionnaire.
The PAM-13 consists of 13 items, to which participants
rate their agreement on a 4-point Likert scale. The score
is transformed into a continuous 0-100 scale according
to a licensed conversion table (Insignia Health) [33]. A
patient’s overall score captures the extent to which they
feel engaged and confident in managing their health con-
ditions, with higher scores indicating stronger activation
[32]. Based on their PAM-13 score, patients are divided
into four ordinal levels of activation. Level 1 represents
patients who tend to be passive and feel overwhelmed
managing their own health, while level 4 represents
patients who have the attitude, knowledge and skills that
are important for engagement in health behaviors.

Health outcomes were evaluated across two domains:
function, and HRQoL. Function was assessed with (1)
the Frenchay Activities Index (FAI) [38], and (2) the 10
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Meter Walk Test (10-MWT) for comfortable walking
speed. Walking speed correlates with functional mobil-
ity and physical function in PwP and other populations
[39-41]. Frenchay index and gait speed were standard-
ized to mean 0 and SD 1 and then averaged to produce
the dependent variable of functioning.

HRQoL was assessed using the PD Questionnaire—39
(PDQ-39) [42]. The questionnaire items measure
frequency of experiencing difficulties across eight
dimensions of daily living. The HRQoL construct was
developed using two indicator variables: the emotions
and cognition subscales of the PDQ-39. The theory-
based selection of these specific subscales was fur-
ther strengthened by factor analysis. We conducted a
factor analysis using a Varimax rotation method that
confirmed that all PDQ subscales constitute a single
construct; Therefore, only the two subscales with the
highest loadings were used: the PDQ Emotions and
Cognition scales (0.82 and 0.80 respectively).

Statistical analysis

Descriptive statistics were calculated to describe the
study sample and to characterize utilization of rehabili-
tative treatments, physical activity, and patient activa-
tion levels. Nominal and ordinal variables are presented
using frequency indices. Continuous variables are pre-
sented as mean + standard deviation (SD) or as median
and a range between quartiles 1 and 3, depending on
the distribution of the variable.

For the walking-speed variable, a missing value for
one participant was corrected using the mean of all
participants.

Linear regression models were used to evaluate if
health behaviors (physical activity and patient activa-
tion) were associated with functioning and HRQoL,
controlling for demographics and disease severity.
We used an iterative approach to developed our final
model. First, we tested a model that included only
demographic variables (sex, age, disease duration, years
of education, social support (MSPSS score), co-morbid-
ities (Charlson Index) and living with another person
(indicating support at home); Second, we entered vari-
ables related to disease severity (NMSQ, MDS-UPDRS
and LEDD); Third, we entered health behaviors (IPAQ
and PAM), then we entered interactions between health
behaviors and disease severity variables. Finally, a final
reduced model was tested omitting non-significant
variables. Variables included in the final model were
selected using the backward method.

The level of statistical significance was determined
to be p<0.05 for all analyses. Analyses were performed
using SAS version 9.4.


https://www.insigniahealth.com/products/pam-survey
https://www.insigniahealth.com/products/pam-survey
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Table1 The sample disease-related

characteristics (N=88)

demographics  and

Mean £SD or
frequencies

Characteristic

in %

Age (years) 66.84+8.8
Male 65.9% (58)
Female 34.1% (30)
Education (years) 14.14+3.25
Living with another person at home 84.1% (74)
Help from Social Security 33.3% (29)
Hoehn & Yahr stage -

Stage 1 4.6% (4)

Stage 2 59.8% (52)

Stage 3 20.7% (18)

Stage 4 14.9% (13)

Stage 5 0
Results

A total of 90 PwP were recruited, of whom 88 (58 men,
30 women, mean age 66.84+8.8, mean Hoehn & Yahr
stage 2.5+0.8) had complete data and were included in
the analyses. The majority of participants (84.1%) resided
with someone else at home, suggesting they had fam-
ily or caregiver support at home. Additionally, approxi-
mately one-third (33.3%) received assistance from social
security, signifying a certain degree of limitation in their
Activities of Daily Living (ADLs).

Table 1 presents sample demographics and disease-
related characteristics.

Descriptive statistics of the measured variables
Table 2 presents descriptive statistics of disease severity,
health behaviors, function, and HRQoL.

Utilization of rehabilitative treatment was as follows:
14.8% (n=13) attended physical therapy; 2.3% (n=2),
occupational therapy; 5.7% (n=5), hydrotherapy; 2.3%
(n=2), speech and language pathology; and 2.3% (n=2),
psychology. Since utilization of healthcare services was
almost negligible, this variable was not included in the
regression analysis.

Overall, 8% of the participants were assigned PAM
Level 1 (PAM<47), 10.2% were assigned PAM Level
2 (47<PAM<K55), 43.2% were assigned PAM Level 3
(55<PAM<67), and 38.6% were assigned PAM Level 4
(PAM > 67).

Correlations between study variables

A preliminary Pearson correlation analysis of the
research variables (see Additional file 1) revealed sig-
nificant correlations between the variables, ranging from
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Table 2 Descriptive statistics of the study variables

Measured variables Mean score+SD/

Median (min-
max)
PAM (0-100)* 67.29+13.67
IPAQ (METS-min/week) 1876.74+2127.04
NMSQ (0-30) 10.66+5.45
LEDD (mg/day) 763.86+573.01
MDS-UPDRS motor part (0-132) 31 (1-94)
FAI (0-45) 2561+10.36
10-MWT (m/sec) 0.99+0.26
PDQ cognitions (0-100) 26.89+21.23
PDQ emotions (0-100) 25.98+24.84

PAM, Patient Activation Measure; IPAQ, International Physical Activity
Questionnaire; NMSQ, Non-Motor Symptoms Questionnaire; LEDD, Levodopa
Equivalent Dose; MDS-UPDRS, Movement Disorders Society-Unified Parkinson’s
disease rating scale; FAI, Frenchay Activities Index; 10-MWT, 10 Meter Walk Test;
PDQ cognitions, Parkinson Disease Questionnaire, cognitions; PDQ emotions,
Parkinson Disease Questionnaire, emotional well-being

*Numbers in parentheses for the PAM, NMSQ, MDS-UPDRS motor part, FAI, and
PDQ indicate the range of scores for each of these assessments

r=0.22 to r=0.70. These results confirmed the relevance
of the selected variables for the model.

Multiple regression analyses for function
In the final iteration, multiple linear regression was used
to test if IPAQ, PAM and MDS-UPDRS were significantly
associated with function. A summary of each iteration
model is presented in Table 3 and the complete results of
the final model are presented in Table 4.

The overall regression was statistically significant
(R%dj=0.51, E(3, 83)=31.23, p<0.001). IPAQ and PAM
were found to be significantly associated with function
(b=0.41, p<0.001; b=0.2, p=0.02 respectively). Dis-
ease severity, indicated by MDS-UPDRS, was also found
to be significantly associated with function (b=- 0.4,
p<0.0001).

Multiple regression analyses for HRQoL

In the final iteration, multiple linear regression was
used to test if age, NMSQ, MDS-UPDRS, IPAQ,
NMSQXIPAQ, and MDS-UPDRS XIPAQ were sig-
nificantly associated with HRQoL. A summary of each
iteration model is presented in Table 5 and the complete
results of the final model are presented in Table 6.

The overall regression was statistically significant
(R%,4=0.52, F(6, 81)=16.98, p<0.001). IPAQ was found
to be significantly associated with HRQoL (b=0.19,
p=0.03). Disease severity as indicated by the NMSQ
but not MDS-UPDRS was significantly associated with
HRQoL (b=- 0.57, p<0.001). Age was significantly
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Table 3 Summary of linear regression models for associations with function

N R%adj Model significance IPAQ sig PAM sig
Demographics (reduced model including disease duration and years 85 0.1 Fs2=6.09, p=0.003 - -
of education)
Demographics + Disease severity 85 0.37 Fi579=10.82,p<0.001 - -
Demographics +disease severity + health behaviors 85 051 Fiz77=13.37,p<0.001 p<0.001 P=0.04
Demographics +disease severity +health behaviors +interactions 85 0.5 Fuszn=7.36,p<0.001 p<0.001 p=0.03
Final model (including MDS-UPDRS, PAM and IPAQ) 87 0.51 Fi383=31.23,p<0.001 p<0.001 P=0.02

PAM, Patient Activation Measure; IPAQ, International Physical Activity Questionnaire; MDS-UPDRS, Movement Disorders Society Unified Parkinson’s disease rating scale

Disease severity was assessed using NMSQ, LEDD, and MDS-UPDRS, and health behaviors were measured using IPAQ total score and PAM score

Table 4 Linear regression analysis for the final model for

function

Variable DF Standardized Standard tValue Significance
coefficient Error (p)

Intercept 10 0.07 0.18 0.86

MDS- 1 —-041 0.01 —-5.14  <0.0001

UPDRS

PAM 1 0.2 0.01 243 002

IPAQ 1 04 0.003 508  <0.0001

PAM, Patient Activation Measure; IPAQ, International Physical Activity
Questionnaire; MDS-UPDRS, Movement Disorders Society Unified Parkinson’s
disease rating scale

associated with HRQoL (b=0.19, p=0.02). The interac-
tions NMSQ X IPAQ and MDS-UPDRS x IPAQ were also
significantly associated with HRQoL (b=0.19, p=0.02;
b=-0.23, p=0.01, respectively).

The interactions effects found showed that the strength
of the association between IPAQ and HRQoL is a func-
tion of the NMSQ or MDS-UPDRS scores. It also showed
that the direction of the interactions is opposite such that
the association between IPAQ and HRQoL is stronger
among people with higher NMSQ scores (i.e., more

non-motor symptoms; Fig. 1A), while the association is
stronger among people with lower MDS-UPDRS scores
(i.e., fewer motor symptoms) (Fig. 1B).

Discussion

This study provides information on PwPs’ self-reported
engagement in PD-related health behaviors. We found
that many patients do not utilize rehabilitative treat-
ments. For example, only 14.8% of PwP in our study uti-
lized physical therapy. This is in the lower range of rates
previously reported in other countries, which ranged
for physical therapy from 14% in the United States to
60% in the Netherlands [18, 43-45]. Among the ser-
vices on which participants reported, physical therapy
had the highest utilization rate, while hydrotherapy,
occupational therapy, and speech and language pathol-
ogy had substantially lower rates. Our findings may be
explained by barriers at the individuals and healthcare-
system levels that impede PwPs’ utilization of these ser-
vices, such as patients’ or physicians’ low awareness of
the benefits of rehabilitation treatments, low availability
and accessibility of rehabilitation services [46], and pos-
sibly low health insurance literacy [47]. Furthermore, at

Table 5 Summary of linear regression models for associations with HRQoL

N R%adj Modelsignificance IPAQ significance PAM
significance

Demographics (reduced model including age, MSPSS) 85 0.11 Fo85=6.25,p=0.003 - -
Demographics +disease severity 88 049 Fisgy=1744,p<0001 — -
Demographics +disease severity + health behaviors 88 049  Fpgy=1267,p<0001 NS Ns
Demographics + health behaviors +disease severity +interactions 88  0.53 Fu374=852,p<0001 Ns Ns

NMSQx IPAQ: p=0.02

MDS-UPDRS x IPAQ: p=0.01
Final model (including age, IPAQ, NMSQ, MDS-UPDRS, 88 052 Fesn=1698, p<0001 p=003 Ns

NMSQx IPAQ, MDS-UPDRS x IPAQ)

NMSQx IPAQ: p=0.02,
MDS-UPDRS x IPAQ: p=0.01

PAM, Patient Activation Measure; IPAQ, International Physical Activity Questionnaire; NMSQ, Non-Motor Symptoms Questionnaire; MDS-UPDRS, Unified Parkinson’s

disease rating scale

Disease severity was assessed using NMSQ, LEDD, and MDS-UPDRS, and health behaviors were measured using IPAQ total score and PAM score
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Table 6 Linear regression analysis for the reduced model for HRQoL

Variable DF Standardized Standard tValue Significance (p)
Coefficient Error

Intercept 1 0 11.82 3.79 <0.001

Age 1 0.19 0.18 2.50 0.02

NMSQ 1 -057 033 —6.58 <0.001

MDS-UPDRS 1 —-0.12 013 -1.39 0.17

IPAQ 1 0.19 0.07 2.28 0.03

NMSQ x IPAQ 1 0.19 0.01 2.30 0.02

MDS-UPDRS x IPAQ 1 -0.23 0.01 —263 0.01

PAM, Patient Activation Measure; IPAQ, International Physical Activity Questionnaire; NMSQ, Non-Motor Symptoms Questionnaire; MDS-UPDRS, Movement Disorders

Society Unified Parkinson’s disease rating scale
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Fig. 1 A Two-way interaction effect NMSQ*IPAQ on HRQoL (NMSQ levels are represented as mean (solid line),+ 1SD (dashed line) and -1SD (spaced
dashed line) slopes). IPAQ, International Physical Activity Questionnaire; NMSQ, Non-Motor Symptoms Questionnaire; HRQoL, Health-related quality
of life; SD, standard deviation and B Two-way interaction effect MDS-UPDRS*IPAQ on HRQoL (MDS-UPDRS levels are represented as mean (solid
line),+1SD (dashed line) and -1SD (spaced dashed line) slopes). IPAQ, International Physical Activity Questionnaire; HRQol, Health-related quality

of life; MDS-UPDRS, Movement Disorders Society Unified Parkinson's disease rating scale; SD, standard deviation

the healthcare-system level, there is a notable absence
of practical framework for the delivery of rehabilitative
treatments in progressive chronic disease such as PD.

The IPAQ Research Committee [48] suggests a cut-
off value of 600 MET-min/week to distinguish between
people engaged in light and moderate levels of physi-
cal activity and 3000 MET-min/week to distinguish
between people engaged in moderate and vigorous lev-
els of activity. Accordingly, our sample was engaged
in physical activity at a moderate level (mean+SD
score=1876.74+2127.04 MET-min/week). This is simi-
lar to the level of physical activity previously reported in
PwP in an Australian cohort (1823.6 +1693.6 MET-min/
week) [49].

Average PAM scores and distributions across PAM
levels were similar to those reported for other chronic
diseases, such as cancer, diabetes mellitus, and asthma
[49]. For example, Hibbard et al. [50] reported a mean
PAM score of 64.2 in these populations, in comparison
to 67.3 in our study. Most of our participants were at
level 3 or 4, indicating high levels of patient activation.
It is possible that this finding is biased by the fact that
our participants were recruited from a Movement Dis-
order Institute and thus were already relatively active in
managing their care and might have knowledge about
their disease. The discrepancy between the moderate-
high level of activation and the very low engagement in
rehabilitative treatments reveals heterogeneity across
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the dimensions of health behaviors. Specifically, it
shows that a person may have the knowledge, skills,
and confident to self-manage their disease, yet fail to
take actual steps to engage in health behavior actions.
Thus, these findings underscore that the construct of
health behaviors in PD is complex and requires multidi-
mensional assessment.

The study results show associations between health
behaviors (including physical activity and patient activa-
tion) and function. These behaviors, in combination with
motor symptom severity, explain approximately 50% of
the variance in function. Findings also show that physi-
cal activity (but not patient activation) and its interac-
tions with motor and the non-motor symptoms of PD
are associated with HRQoL. In combination with age and
non-motor symptoms, physical activity explains approxi-
mately 50% of the variance in HRQoL. This structure of
relationships was not previously demonstrated.

Higher levels of physical activity have been associated
with higher function and quality of life in other chronic
diseases [51-53], and specifically in PD [30, 54]. Our
results highlight the role of disease severity in the asso-
ciation between physical activity and HRQoL. Physical
activity has a greater contribution to HRQoL in patients
with more non-motor symptoms relative to those with
fewer non-motor symptoms. In contrast to the effects of
motor symptoms, the presence of non-motor symptoms
does not seem to limit the potential of physical activ-
ity to improve HRQoL. The clinical implications of this
finding supports the importance of engaging in physi-
cal activity even for patients with advanced non-motor
symptoms. However, greater severity of motor symp-
toms may diminish the positive effect of physical activ-
ity on HRQoL. The interaction effect of severity may be
unique to PD, as the disease is characterized by a very
wide spectrum of debilitating symptoms across many
body systems.

Specific novel insights gained in our study refer to the
role of patient activation. Prior literature on chronic
diseases associated higher patient activation with
reduced disease-related symptoms, and with higher
HRQoL and function [23, 55, 56]. To the best of our
knowledge, this is the first study to report an associa-
tion between patient activation and function in PwP. In
a recent study [57], PwP with higher levels of patient
activation were less susceptible to the negative impact
of COVID-19-imposed social distancing [57]. The find-
ing of the current study joins these findings and sug-
gests that patient activation has a positive impact on
function in PwP. Patient activation was not associated
with HRQoL. The measurement of patient activation
mainly relates to patients’ readiness to take action and,
to a lesser degree, to aspects of patients’ emotional
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coping. This may explain why PAM was associated with
function but not with HRQoL.

Policy implications: this study draws the attention
to health behaviors of PwP. Our findings emphasize
the connection between physical activity and patient
engagement and function. This highlights the need
for policymakers to make physical activity opportuni-
ties more available and accessible for PwP within the
healthcare system. This trend aligns with the growing
recognition of physical activity as a key aspect of man-
aging various chronic conditions. Furthermore, our
study reveals that rehabilitative healthcare services are
being underutilized by PwP, despite the known ben-
efits these services offer for health and quality of life.
To increase the utilization of rehabilitative treatments,
there is a need to address not only aspects related to
patients but also healthcare policy. Healthcare organi-
zations could adopt a proactive approach by providing
educational materials on the benefits of rehabilitative
care, encouraging general practitioners to refer PwP
to such services, and actively engaging PwP in spe-
cialized programs like exercise groups within commu-
nity clinics. Informative brochures about the benefits
of rehabilitative care and information about what the
patient needs to do in bureaucratic matters to receive
treatment could be distributed to patients by general
practitioners, neurologists, allied health profession-
als, or through patient organizations (such as the Israel
Parkinson Association). The value of knowledge and
information for treatment utilization and adherence
was supported in research among PwP [58, 59]. As to
encouraging general practitioners to refer PwP to reha-
bilitative treatments, we suggest that the utilization of
these services may be considered a quality indicator
of the treatment of PwP. This is aligned with current
guidelines and improve utilization rates. Health main-
tenance organizations (HMOs) should enhance oppor-
tunities for engaging in rehabilitative activities. This
necessitates establishing specific services like group
training and multidisciplinary rehabilitation within the
community.

Our study has several limitations. Participants’ cogni-
tive status was informally evaluated by the treating neu-
rologist. Utilization of rehabilitative treatments was not
included in the analysis due to very low rates of utiliza-
tion. Level of physical activity relied on responses to a
self-report questionnaire (IPAQ). Future research may
use objective measures such as activity monitors. In addi-
tion, previous physical activity was not documented.
Future research could encompass long-term physical
activity to gain a more thorough understanding of how it
relates to function and HRQoL.
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Conclusions

The results of this study showed underutilization of an
important domain of health behaviors that have potential
benefits for PwP, i.e., treatments by health profession-
als. The associations found support the hypothesis that
health behaviors are important for maintaining function
and HRQoL in PwP. They also reveal that motor and non-
motor symptoms have a differential contribution to the
association between physical activity and quality of life.

Practice implications

Our study has clinical implications. Patients and phy-
sicians should be made aware of the scientific evidence
supporting the positive impacts of rehabilitative treat-
ments on disease severity, function, and HRQoL in PwP,
in order utilization. In addition, our findings support
facilitation of patient activation as a tool to promote
HRQoL and maintain function, through the development
and implementation of support programs that provide
access to knowledge and training in self-management
skills.
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