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Background: Promoting participation and autonomy (PA) in society has been highlighted as an ultimate goal of rehabilitation for
people with chronic diseases by the World Health Organization, but few studies have focused on PA in people with Parkinson’s disease
(PD). Therefore, this study aimed to determine the level of PA in PD patients and investigate the associated psychological and
behavioural factors.

Methods: PD patients were recruited from the Department of Neurology of the First Hospital Affiliated with Dalian Medical
University using convenience sampling for this cross-sectional study. A questionnaire covering social-demographic and disease-related
characteristics, Chinese version of Impact on Participation and Autonomy (IPA) Questionnaire, Connor-Davidson Resilience Scale
(CD-RISC), Self-rating Depression Scale (SDS), Self-rating Anxiety Scale (SAS), Medical Coping Modes Questionnaire (MCMQ),
Social Support Rating Scale (SSRS), Hoehn-Yahr Staging System and Unified Parkinson’s Disease Rating Scale (UPDRS) were used
for investigation. A multivariate stepwise linear regression analysis was used to determine the factors that influence IPA.

Results: A total of 326 PD patients responded to all the questionnaires. The patients had a mean IPA score of 46.6 (SD 21.79).
Multiple linear regression analyses revealed that UPDRS II (f = 0.35, p < 0.001) had the strongest correlation with IPA, followed by
tenacity, which was the second strongest factor (§ = —0.25, p < 0.001). Hoehn-Yahr stage (f = 0.19, p < 0.001) and availability of
social support (8 =—0.12, p =0.001) were also strong factors.

Conclusion: The average level of PA among PD patients was at the lower middle-level. Among PD patients, physical function,
psychological resilience and social support were the strongest factors associated with PA. These findings provide valuable insights into
PD patients’ PA and can help medical professionals identify the early risks of restricted PA among PD patients, implement
interventions to promote PA and ultimately achieve rehabilitation.
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Introduction

Parkinson’s disease (PD), which poses a serious danger to elderly people, is a prevalent neurodegenerative condition that
has resulted in heavy social and economic burdens worldwide and has a gradually increasing prevalence.' PD patients
typically have trouble performing activities of daily living (ADL) and have limited physical independence due to motor
symptoms, such as rigidity, bradykinesia, resting tremor, postural instability, and freezing of gait.> Moreover, they often
experience nonmotor symptoms, including psychosocial problems such as depression, anxiety, stigma, frustration, and
fear of the future.” These symptoms not only negatively affect PD patients’ physical outcomes but also lead to reduced
family functioning, limited social and economic activity, and decreased quality of life (QoL).* Thus, for patients, PD

impairs their physical and emotional health substantially. To date, there is no cure for PD beyond symptomatic relief,
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which slows the neurodegenerative process;5 thus, the treatment and rehabilitation of PD should focus on better
rehabilitation outcomes, such as maintaining and improving patient-related QoL and social participation levels.

The World Health Organization (WHO) has highlighted that promoting participation in society is the ultimate goal of
rehabilitation in people with chronic diseases according to the conception of the International Classification of
Functioning, Disability, and Participation (ICF).® Participation or social participation is defined as involvement in
a life situation and covers an individual’s experience in life activities and social roles, such as socializing, work,
entertainment, civic life, and religious practice. Furthermore, Cardol et al’ emphasized the value of “autonomy” in the
context of “participation”, which refers more to autonomy and the personal fulfilment of roles than to normal role
fulfilment. Autonomy has been considered a fundamental prerequisite for effective participation and was described as
“the ability to make choices, to feel in control of which activities to engage in and in what manner these activities are
performed”.® The concepts of participation and autonomy (PA) are strongly connected. The Impact on Participation and
Autonomy Questionnaire (IPAQ), developed by Cardol et al’ is a reliable and valid instrument for assessing PA in
individuals with chronic disorders and is able to capture the full extent of participation.

Although PD patients are acknowledged to experience a decline in QoL according to many studies,® few studies have
focused on their PA, so there is still limited understanding of the complexity of PA and how care services can promote
them for PD patients. Hence, comprehensively understanding the nature of PA in PD patients and exploring the
influencing factors are important tasks for facilitating effective intervention to help patients reintegrate into society.

To fill this gap, our study investigated the level of PA in Chinese PD patients and revealed its associated factors. In
addition to objective factors such as sociodemographic characteristics and PD-related physiological function commonly
studied, our study focused more on psychological and behavioural factors, including resilience, coping modes and social
support. Psychological resilience is a positive psychological attribute that can help individuals adapt and determine
effective responses under harsh circumstances; therefore, it serves a considerable protective factor in chronic disease
rehabilitation.'® Additionally, studies have demonstrated that social support positively impacts the QoL of patients with
PD."" Perception of social support has been reported to be useful in promoting PA in individuals after stroke,'* but there
is a lack of similar studies on PD patients. Moreover, medical coping modes were defined as “the set of cognitive and

13 and classified

behavioural strategies that the patient employed in dealing with their disease-specific stressful encounter
into three types. Compared with resignation and avoidance, confrontation is generally considered positive and active.
Several studies revealed that avoidance and resignation were associated with elevated levels of psychological distress in
PD patients.'* However, the effects of medical coping modes on PA in PD patients have not been extensively
investigated and are worthy of further exploration.

In brief, this study aimed to determine the level of PA among PD patients and examine the effects of vital
psychological and behavioural factors covering resilience, coping styles and social support on PA. Consequently, this
study can offer novel insights into the PA of PD patients and can help medical professionals identify early risks of
restricted PA among PD patients, implement multimodal interventions to promote PA and fulfil their rehabilitation

potential.

Methods

Participants

Participants were recruited from the Department of Neurology of the First Hospital Affiliated with Dalian Medical
University by convenience sampling from February 2018 to May 2018. Participants were included if they met the
following criteria: (1) were older than 18 years old; (2) had a confirmed diagnosis of PD according to the standard set by
the Chinese Medical Committee, Neurology Branch, Parkinson’s Disease and Motor Disorders Group and confirmed by
neurological specialists; and'> (3) were approved to participate in the study. The exclusion criteria were patients with the
following conditions: (1) secondary PD; (2) Parkinsonism-plus syndrome; (3) severe organ dysfunctions, respiratory
failure, or malignant cancer; (4) a history of dementia, mental deficiency, or other psychiatric diseases; and (5) visual,
aural, or verbal impairment.
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With approximately 30 variables potentially associated with PD patients’ PA, the minimum sample size was
approximately 300 participants according to Kendall’s principle of approximately 10 subjects per independent variable
in the linear regression analysis. Furthermore, to accommodate a 15% attrition rate, the sample size of this survey was
expanded to 345 patients.

Data Collection

Each participant was informed about the purpose of the research through face-to-face instructions to assure voluntary
participation. Written informed consent was obtained from each participant and the study was approved by the
institutional ethics committee of the First Hospital Affiliated with Dalian Medical University. Researchers provided
instructions about completing the questionnaire, administered the questionnaire survey, and collected the questionnaires
immediately following completion.

Measures

The key variables collected included (1) perceived participation and autonomy; (2) resilience; (3) anxiety and depression;
(4) medical coping modes; (5) social support; (6) physical function; and (7) sociodemographic and disease-related
characteristics, including age, sex, marital status, education level, knowledge about PD, complications of PD and so on
(Supplementary Table 1).

Impact on Participation and Autonomy (IPA) Questionnaire
The original English version of the IPA (IPA-E) questionnaire is a self-report questionnaire consisting of 32 items and
five dimensions devised to assess perceived PA.” Based on the IPA-E, the Chinese version of the IPA (IPA-C) was first
translated and adapted by Li et al.'® The IPA-C consists of 25 items and four dimensions: Autonomy Indoors (7 items),
Family Role (7 items), Autonomy Outdoors (5 items), and Social Relations (6 items). The IPA-C is a 5-point scale
ranging from “excellent” (0) to “very poor” (4). The total possible score on the IPA-C ranges from 0-100, where a lower
score indicates better self-perceived PA. The IPA-C was first used in stroke survivors, with reported Cronbach’s o values
of 0.78-0.96 for each domain and test-retest reliability between 0.97 and 0.98."°

Standardized scores can be calculated based on the mean item scores. In this study, the standardized total and domain scores
were classified into three levels: “good PA” (score = 0-1), “fair PA” (score >1 and score<3), and “poor PA” (score = 3—4).

Connor-Davidson Resilience Scale (CD-RISC)

The original English version of the CD-RISC was constructed by Connor & Davidson'” to assess resilience and was
viewed as a measure of stress-coping ability. The CD-RISC comprises 25 items, each rated on a 5-point scale (0—4), with
higher scores reflecting greater resilience. The Chinese version of the CD-RISC was first translated and adapted by Yu &
Zhang,'® which included 25 items, each rated on a 5-point scale (0—4), encompassed by three factors: tenacity (13 items),
strength (8 items) and optimism (4 items). The total score of the Chinese version of the CD-RISC ranges from 0-100
points, and higher scores reflect greater resilience. The Chinese version of the CD-RISC is as reliable and valid as the
English version for measuring resilience in Chinese society.'®

Self-Rating Depression Scale (SDS) and Self-Rating Anxiety Scale (SAS)

The SDS and SAS were developed by Zung.'"” Each questionnaire comprises 25 items, each rated on a 4-point scale
(0—4), with higher scores reflecting greater depression or anxiety. The rough score is obtained by aggregating the original
questionnaire score. Then, the standard score is obtained by rounding the integer part of the product of the rough score
and 1.25 up. The higher the standard score is, the more obvious the symptoms of anxiety and depression are.

Medical Coping Modes Questionnaire (MCMQ)

The original MCMQ was developed by Feifel.'> The MCMQ is suitable for patients with a variety of diseases. Its
Chinese version consists of 20 items and includes three subscales, namely, “confrontation”, “avoidance”, and “accep-
tance-resignation”. The questionnaire is rated on a 4-point Likert scale ranging from 1 (never) to 4 (fully met). For each

subscale, a higher average score indicates that the individual more often used this corresponding coping mode.
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Social Support Rating Scale (SSRS)

The SSRS was designed by Xiao?® based on the actual situation in China and related foreign research results. The scale
consists of 10 items and includes three dimensions, namely, objective support, subjective support and availability of
support. The higher the score is, the greater the degree of social support. The Cronbach’s a coefficients of each
dimension and total scale ranged from 0.89 to 0.94, and the content validity ranged from 0.724 to 0.835, indicating
good reliability and validity.

Hoehn and Yahr (H-Y) Stage System
The H-Y stage system has been used worldwide to evaluate the disease severity or stage in PD patients.”' The patients
were divided into eight stages according to their type of disorder (unilateral or bilateral) and degree of balance difficulty.

Unified Parkinson Disease Rating Scale (UPDRS)

The UPDRS has been widely used to evaluate the severity of motor and nonmotor symptoms in patients with PD.
UPDRS Parts I, IT and III consist of 4, 13 and 14 items, respectively.>* Items are rated on a Likert-type additive scale
with five response choices ranging from 0 (best condition) to 4 (worst condition). Higher scores indicate worse status or
function. The UPDRS-I measures the mental status of the PD patients, including intelligence, thoughts, and emotions.
Scores range from 0 to 16, with higher scores indicating worse mental status. The UPDRS 1II assess the performance on
ADL, including walking, speaking, writing, dressing, and personal hygiene. The UPDRS III evaluates motor function,
including facial expression, rigidity, bradykinesia, resting tremor, postural instability, and freezing of gait.

Statistical Analyses

Analyses were performed with IBM SPSS Statistics 25.0 (IBM Corp.). The mean and standard deviation were used to
describe variables with normal distributions, and the median and quartile were used to describe variables with nonnormal
distributions. Percentages were used to describe categorical variables. One-way analysis of variance (ANOVA) was used
to explore the differences in IPA among the groups with different sociodemographic and disease-related characteristics.
Spearman correlation was performed to investigate the associations between the IPA scores and the SSRS, MCMQ,
CD-RISC, SDS, SAS and UPDRS scores. All tests were two-sided, and p values <0.05 were used to indicate statistical
significance. Multivariate stepwise linear regressions with a p value of entry less than 0.01 and a p value of removal less
than 0.05 were conducted to identify influencing factors on IPA and each domain. Before constructing each linear
regression model, collinearity diagnosis was performed, and the variance inflation factors (VIFs) of the independent
variables were all less than 5; therefore, there was no strong collinearity.

Results

Participant Characteristics

In total, 326 patients with PD fully answered the questionnaire, for a response rate of 94.5%. A total of 45.1% were
female. The mean (+SD) age of the patients was 68.07+£9.02 years, ranging from 40 to 89 years. The mean age of PD
onset was 62.06+9.76 years, ranging from 33 to 66 years. The median duration of PD according to quartile was 5 (3,9)
years, ranging from 0 to 34 years. Approximately all of the patients (82.2%) lived with their spouse, and 76.1% were
cared for by their spouse (Supplementary Table 1).

PA Levels in Patients with PD

Descriptive statistics of the IPA are presented in Table 1. The mean IPA score was 46.6 (SD 21.79). According to the
comparison of standardized scores, the highest score was for autonomy outdoors, followed by family role, autonomy
indoors, and social relations, representing the reverse order of ranking according to PA level. A total of 29.8%, 26.1%,
12.3% and 3.7% of the participants reported poor PA in terms of autonomy outdoors, family role, autonomy indoors, and
social relations, respectively. These results indicated that more severely restricted PA were found in the domains of
autonomy outdoors and family role. Overall, 9.8%, 72.7%, and 17.5% of the participants exhibited poor, fair and good
PA, respectively.
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Table | Descriptive Statistics of the IPA Among Patients with PD (n = 326)

IPA Domains Total Scores Standardized PA levels According to Standardized Scores [n(%)]
Scores
Range (Min, Max) | Mean (SD) Mean (SD) Good (0-1) Fair (>land<3) Poor (3-4)
Total IPA 100 (0.100) 46.6 (21.79) 1.9 (0.87) 57 (17.5) 237 (72.7) 32 (9.8)
Autonomy Indoors 28 (0,28) 10.9 (7.08) 1.6 (1.01) 123 (37.7) 163 (50.0) 40 (12.3)
Family Role 28 (0,28) 15.0 (7.54) 2.1 (1.08) 67 (20.6) 174 (53.4) 85 (26.1)
Autonomy Outdoors 20 (0,20) 11.0 (5.04) 2.2 (1.00) 51 (15.6) 177 (54.3) 97 (29.8)
Social Life/Relationships 24 (0,24) 9.66 (4.62) 1.6 (0.77) 71 (21.8) 243 (74.5) 12 (3.7)

Abbreviations: PD, Parkinson’s disease; IPA, impact on participation and autonomy; PA, participation and autonomy; SD, standard deviation.

Comparison of IPA Scores of PD Patients with Different Characteristics

The univariate analysis results according to patients’ sociodemographic and disease-related characteristics are pre-
sented in Table 2. The scores for the IPA or some of its domains were significantly different among the groups related
to these characteristics, namely, age group (p<0.01), education level (p<0.05), monthly income (p<0.01), working
status (p<0.01), living arrangement (p<0.05), caregivers (p<0.01), duration of PD (p<0.01), other chronic diseases
(»<0.05), complications of PD (p<0.01), subsequent consultation (p<0.05), knowledge about PD (p<0.01), and
H-Y stage (»<0.001). The above variables were taken into account when a multiple linear regression model of the
scores for IPA was constructed.

Table 2 Comparison of IPA Scores of PD Patients with Different Characteristics

Variables n (%) Total IPA Autonomy | Family Role | Autonomy | Social Relations
Indoors Outdoors
Mean (SD) | Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Sex

Male 179 (54.9) 46.3 (21.0) 10.7 (6.83) 15.2 (7.33) 10.9 (4.95) 9.5 (4.46)

Female 147 (45.1) 46.8 (22.7) 11.2 (7.39) 14.8 (7.82) 11.0 (5.17) 9.8 (4.83)
Age group

<65 115 (35.3) 425 (19.8) 9.2 (6.60) 13.4 (7.05) 10.1 (4.82) 9.7 (4.47)

65-75 140 (42.9) 45.3 (20.81) 10.8 (6.75) 14.8 (7.33) 10.8 (4.96) 8.9 (4.14)

>75 71 (21.8) 55.5 (24.26)" 13.9 (7.62)" 17.9 (7.99)* 12.7 (5.20)* 11.0 (5.45)*
Marital status

Married or partnered 288 (88.3) 45.9 (21.79) 10.7 (7.02) 14.9 (7.59) 10.8 (5.04) 9.5 (4.52)

Never married/Separated/Divorced/Widowed 38 (11.7) 51.7 (21.33) 13.0 (7.36) 16.1 (7.17) 12.1 (5.02) 10.6 (5.30)
Education level

Elementary school 63 (19.3) 51.4 (21.03) 12.6 (7.26) 16.1 (7.46) 11.9 (4.72) 10.7 (4.57)

Middle school 116 (35.6) 46.9 (21.32) 10.9 (6.62) I5.1 (7.57) 1.1 (5.15) 9.7 (4.32)

High school 51 (15.6) 484 (23.21) 11.9 (7.47) 15.5 (7.88) 11.2 (5.24) 9.8 (4.77)

College or above 96 (29.4) 42.0 (21.52) 9.3 (7.05) 13.9 (7.36) 10.0 (4.94) 8.8 (4.84)
Monthly income (¥)

<3000 RMB 124 (38.0) 51.8 (19.0)* 12.3 (6.80)* 16.7 (6.80)* 122 (4.36)* 10.6 (3.96)*

>3000 RMB 202 (62.0) 433 (22.8) 10.1 (7.13) 14.0 (7.81) 10.2 (5.28) 9.05 (4.90)
Working status

Employed 22 (6.7) 33.6 (21.5) 6.73 (6.47) 10.8 (7.40) 8.27 (5.00) 7.86 (4.85)

Retired/Unemployed 304 (93.3) 47.5 (21.5)° 11.2 (7.04) 15.3 (7.47)* 1.1 (5.00)* 9.79 (4.59)
Living arrangement

Alone 17 (5.2) 42.1 (20.3) 10.2 (6.44) 13.2 (7.58) 9.65 (5.00) 9.06 (4.62)

With spouse 266 (81.6) 45.6 (21.2) 10.6 (6.90) 14.9 (7.44) 10.8 (4.97) 9.38 (4.34)

With others 43 (13.2) 54.1 (24.6)° 13.5 (8.01)° 16.6 (8.07) 12.4 (5.31) 11.6 (5.84)°

(Continued)
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Table 2 (Continued).

Variables n (%) Total IPA Autonomy | Family Role | Autonomy | Social Relations
Indoors Outdoors
Mean (SD) | Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Caregivers

Spouse 248 (76.1) 44.8 (21.1) 10.2 (6.80) 14.6 (7.51) 10.7 (4.96) 9.37 (4.35)

Children or others 6l (18.7) 56.9 (21.3)* 14.8 (7.22)* 17.9 (6.89)* 12.9 (4.79)* 1.4 (5.22)

Nobody 17 (5.2) 34.3 (20.8) 8.06 (5.94) 10.4 (7.14) 8.12 (5.07) 7.76 (4.92)
Duration of PD (years)

<4 110 (33.7) 389 (22.1) 8.35 (6.86) 12.6 (7.88) 9.02 (5.11) 8.89 (4.54)

4-7 114 (35.0) 46.6 (20.7) 10.9 (6.81) 15.0 (6.86) 10.9 (4.93) 9.89 (4.72)

>7 102 (31.3) 54.7 (19.7) 13.8 (6.58)" 17.6 (7.10)* 13.1 (4.19)* 10.2 (4.54)*
Other chronic disease

Having 195 (59.8) 50.1 21.1)®> | 122 (7.28) 16.1 (7.24)° 11.7 (4.83)° 10.2 (4.56)°

Not having 131 (40.2) 44.1 (21.9) 10.1 (6.84) 14.3 (7.68) 10.5 (5.14) 9.28 (4.64)
Family history of PD

Having 17 (5.2) 41.1 (19.6) 9.06 (5.58) 12.9 (6.97) 9.88 (4.61) 9.24 (4.97)

Not having 309 (94.8) 46.8 (21.9) 11.0 (7.15) 15.1 (7.57) 11.0 (5.07) 9.68 (4.61)
Complications of PD

Having 143 (43.9) 51.3 (21.5)* 12.3 (7.05)* 17.0 (7.58)* 12.0 (4.90)* 9.96 (4.23)

Not having 183 (56.1) 42.9 (21.3) 9.90 (6.95) 13.4 (7.15) 10.1 (5.00) 9.42 (4.91)
Subsequent consultation

Yes 194 (59.5) 479 (21.7) 11.4 (6.99) 15.7 (7.43)° 11.4 (5.04)° 9.26 (4.60)

No 132 (40.5) 44.6 (21.8) 10.2 (7.19) 139 (7.61) 10.2 (4.98) 10.2 (4.62)°
Knowledge about PD

No understanding 33 (10.1) 36.3 (20.8) 7.64 (6.98) 11.8 (7.16) 845 (5.19) 8.39 (4.49)

Some understanding 161 (49.4) 44.2 (22.3) 10.6 (7.19) 14.0 (7.76) 10.0 (5.00) 9.51 (4.64)

Good understanding 132 (40.5) 52.0 (20.0)* 12.1 (6.71)* 17.0 (6.87)* 12.7 (4.51)* 10.2 (4.60)
Hoehn & Yahr stage

0-1.5 107 (32.8) 320 (17.8) 6.08 (5.19) 10.2 (6.47) 7.71 (4.51) 7.96 (4.18)

2.0 103 (31.6) 44.7 (18.5) 9.88 (5.71) 14.9 (6.77) 10.8 (4.62) 9.15 (4.19)

2.5-5 116 (35.6) 61.6 (17.8)° 16.3 (5.98)* 19.5 (6.35)* 14.1 (3.78)* 11.7 (4.66)*

Notes: “The differences in scores among subgroups are significant at p<0.01. "The differences in scores among subgroups are significant at p<0.05.
Abbreviations: n, number; SD, standard deviation; IPA, impact on participation and autonomy; PD, Parkinson’s disease.

Correlations Between the Scores for IPA and the Scores for the SSRS, MCMQ,
CD-RISC, SDS, SAS and UPDRS

The associations between the IPA scores and the key variables are summarized in Table 3. Social support was
significantly related to IPA (r =—0.15~-0.51, p<0.05); that is, the stronger the social support was, the better the PA.
Additionally, resilience displayed the same association with IPA (» =—0.35~-0.49, p<0.001). However, the more serious
the symptoms of anxiety were, the poorer the PA. In addition, the stronger the resignation of coping styles was, the
poorer the PA. The above variables, except for depression, were also taken into account when a multiple linear regression
model of the IPA was constructed.

Associated Factors on IPA

Multiple linear regression analyses of factors influencing the incidence of IPA are summarized in Table 4. The model was
significant and explained 64.1% of the IPA (adjusted R* = 0.64). The performance on activities of daily living assessed by
the UPDRS-II (8 = 0.35, p < 0.001) had the strongest correlation with IPA, followed by tenacity, which was the second
strongest factor (f= —0.25, p < 0.001). Additionally, Hoehn-Yahr stage (f = 0.19, p < 0.001) and availability of social
support (f =—0.12, p =0.001) were stronger factors. Supplementary Table 2 shows the influencing factors on each domain
of the IPA. UPDRS-II score had the strongest correlation with autonomy indoors (f = 0.47, p < 0.001) and family role
(B = 0.30, p < 0.001), while tenacity (a domain of resilience) had the strongest correlations with autonomy outdoors
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Table 3 Correlations Between the Scores for IPA and the Scores for the SSRS, MCMQ, CD-RISC, SDS, SAS and UPDRS
Among PD Patients

Variables M(P2s, Pys) Domains of IPA
Total IPA Autonomy Family Role Autonomy Social Relations
Indoors Outdoors
Social support 35.0 (31.0,39.0) -0.33° -0.28° -0.21° -0.27° -0.53°
Objective support 8.0 (8.0,10.0) -0.15? -0.14* -0.12° -0.08 -0.20°
Subjective support 20.0 (17.0,23.0) -0.24° -0.21° -0.11° -0.19° —0.45°
Availability of support 6.0 (5.0,8.0) -0.31° -0.22° -0.25° -0.30° -0.39°
Resilience 48.0 (31.0,63.0) -0.51° -0.47° -0.41° —0.44° -0.54°
Tenacity 25.0 (15.2,33.0) -0.51° —0.46° -0.41° -0.45° -0.54°
Strength 16.0 (10.0,21.0) —0.49° —0.46° -0.39° -0.42° -0.52°
Optimism 8.0 (6.0,9.0) -0.43° -0.39° -0.37° -0.36° -0.46°
SAS 51.0 (46.0,58.0) 0.35° 0.38° 0.28° 0.31° 0.29°
SDS 56.0 (51.2,60.0) -0.04 -0.02 —0.03 -0.06 -0.05
Coping styles
Confrontation 19.0 (17.0,22.0) -0.13* -0.09 -0.08 -0.09 -0.18°
Avoidance 16.0 (15.0,17.0) -0.09 -0.02 -0.05 -0.15° -0.14°
Acceptance-Resignation | 10.0 (9.0,13.0) 0.46° 0.43° 0.38° 0.40° 0.47°
UPDRS | 4.0 (3.0,6.0) 0.54° 0.47° 0.53° 0.54° 0.35°
UPDRS I 14.0 (9.0,20.0) 0.69° 0.72° 0.65° 0.63° 0.40°
UPDRS Il 29.0 (17.0,42.0) 0.64° 0.63° 0.58° 0.64° 0.39°

Notes: *Correlation is significant at the 0.05 level, "Correlation is significant at the 0.001 level.
Abbreviations: IPA, impact on participation and autonomy; SSRS, Social Support Rating Scale; CD-RISC, Connor-Davidson Resilience Scale; SAS, Self-Rating
Anxiety Scale; SDS, Self-Rating Depression Scale; MCMQ, Medical Coping Modes Questionnaire; UPDRS, Unified Parkinson’s Disease Rating Scale; PD,
Parkinson’s disease; M, median.

Table 4 Multiple Linear Regression Analysis of Influencing Factors on IPA Among PD Patients

Factors b SE p t P 95% Cl of b
Lower Upper

constant 29.03 5.50 5.28 <0.001 18.22 39.85
Monthly income >3000 ¥ —-3.8l 1.57 —0.09 —2.43 0.016 —6.90 -0.72
Caregivers

Children or others 3.16 1.96 0.06 1.6l 0.108 —0.69 7.01

Nobody =179 335 —0.08 -2.33 0.020 —-14.37 —-1.21
Knowledge about PD

Some understanding 292 2.58 0.07 I.13 0.258 -2.15 7.99

Good understanding 9.27 2.67 0.11 3.47 0.001 4.01 14.53
Having complications 3.59 1.51 0.08 2.38 0.018 0.63 6.56
Hoehn & Yahr stage 5.44 1.35 0.19 4.04 <0.001 2.79 8.09
UPDRS I 0.95 0.13 0.35 7.38 <0.001 0.70 1.20
Availability of social support -1.22 0.38 —-0.12 -3.22 0.001 -1.96 —0.47
Tenacity —0.47 0.08 —0.25 —6.23 <0.001 —0.62 -0.32
Resignation 0.65 0.29 0.09 2.25 0.025 0.08 1.23

Abbreviations: IPA, impact on participation and autonomy; SE, standard error; UPDRS, Unified Parkinson’s

Parkinson’s disease.

Disease Rating Scale; PD,

(f=-0.24, p <0.001) and social relations (f = —0.35, p < 0.001). Tenacity and strength were the second strongest factors
correlated with autonomy indoors (f = —0.22, p < 0.001) and family role (f = —0.20, p < 0.001), respectively. H-Y stage
was also a strong factor correlated to autonomy outdoors (f = 0.23, p < 0.001) and autonomy indoors (f =0.21,
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p <0.001). Moreover, availability of social support (5 =—0.21, p < 0.001) was the second strongest factor correlated with
social relations, and resignation (f = 0.14, p <0.01) was the third strongest factor.

Discussion

The first aim of our study was to reveal the level and features of PA among PD patients from China. In our study, the
mean score for the IPA was 46.6 (SD 21.79), which was similar to the results of the study by Guo et al** (mean = 48.98,
SD 16.92). Therefore, PD patients demonstrated a lower middle-level of PA. Moreover, the PD patients perceived poorer
PA in autonomy outdoors and in family roles than in autonomy indoors and social relations. Restriction in autonomy
outdoors might be attributed to patients’ motor symptoms. Several qualitative studies have reported that motor
symptoms, such as shaking, trembling, freezing, and exacerbation of physical disability, usually hamper individuals
with PD’s ability to perform outdoor activities.”* In addition, perceived stigma and social embarrassment from physical
symptoms (eg, falls, tremors, speech difficulty) and patient image changes have led people with PD to retreat from
society. More restrictions in the family role might be due to the patient’s inability to perform ADL and to the family
caregivers’ excessive protection, which can reinforce the patient’s identity as a patient and weaken their family roles.”

As expected, physical function was the most important factor affecting PD patients’ PA. The ADL performance
assessed by the UPDRS-II was the strongest factor correlated with IPA and the domains of autonomy indoors and family
role, and the H-Y stage was also a stronger factor connected to autonomy indoors and outdoors. That is, worse physical
function was correlated with greater restriction of the patients’ independence and a lower PA. Thus, improving patients’
physical function, controlling clinical symptoms and preventing disease exacerbation are the first priorities of treatment
and rehabilitation for PD patients, and PD care should include providing health education to patients and improving
medication compliance to obtain more ideal rehabilitation.

In addition to physical function, psychological resilience was one of the strongest correlates of IPA; in particular,
tenacity (a domain of resilience) was most strongly correlated with the domains of autonomy outdoors and social
relations. Psychological resilience can be understood as the ability to cope with and adapt to loss, hardship, or adversity
in an efficient manner. One of its domains, tenacity, reflects an individual’s equanimity, promptness, perseverance, and
sense of control when facing situations of hardship and challenge. Another domain, strength, reflects the individual’s
capacity to recover and become strong after setbacks and past experiences.'® A study on PD found higher resilience to be
significantly associated with less disability and better health-related QOL.?® Hence, resilience clearly appears to have
a strong “protective” impact on PA in patients with PD. However, PD patients demonstrated lower middle-level
resilience, with a median score of 48. Some studies have underscored the concept of resilience as something that can
be modified as an active process;>° therefore, from the view of positive psychology, it is important to focus on resilience-
fostering interventions in therapeutic and rehabilitative settings to increase patients’ PA levels.

In addition, our findings showed that social support was significantly correlated with IPA (+=—0.15~-0.51, p<0.05);
that is, the stronger the social support was, the greater the level of PA. These findings are consistent with previous studies
of stroke patients and PD patients.>>** Social support refers to the care, assistance and resources provided by others, such
as family, partners, friends or significant others, and the community. Social support plays a vital role in maintaining both
physical and mental well-being. Adequate social support has been shown to effectively mitigate stress, ultimately
reducing the occurrence of associated psychosomatic disturbances. Poor social support has been found to be significantly
associated with greater depressive symptoms and worse functional status in patients with PD, as demonstrated in studies
by Ghorbani Saeedian et al*” and Cheng et al.”® Moreover, older PD patients appear to be particularly vulnerable to the
negative impacts resulting from a lack of social support.”® Vescovelli et al*’ discovered that social support has a specific
role in promoting the social inclusion and work engagement of PD patients, which subsequently contributes to the
maintenance of their life satisfaction despite the limitations imposed by their condition. Therefore, social support can
play a crucial role in improving the social well-being of individuals with PD. Remarkably, the availability of social
support had a stronger impact on PA than did subjective social support and objective social support according to our
multiple factor analyses. PD patients may worry about being a burden, leading to social withdrawal and a reluctance to be
with friends and participate in activities,*® so that they may be reluctant to seek help and have poor perceptions of social
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support. Therefore, it is evident that not only should more comprehensive social support be provided for PD patients but
also that their perception and availability of such support should be enhanced to improve their level of PA.

Our findings showed that acceptance-resignation of coping styles was positively correlated with total IPA and each
domain; that is, the greater the acceptance-resignation of coping styles was, the lower the level of PA. Multiple factor
analyses also revealed that acceptance-resignation was a strong factor impacting total IPA and social relations. These
findings are consistent with previous studies of stroke patients.”> Several studies have shown that PD patients often adopt
negative coping styles, such as avoidance or acceptance-resignation. When faced with worsening symptoms of the disease
without the possibility of a cure, patients often resort to negative coping strategies, actively choosing to avoid social
interactions and isolating themselves from society, reducing their social contact.*' Evans and Norman'* demonstrated that
the use of avoidance and resignation as coping strategies was associated with elevated levels of psychological distress, both
cross-sectionally and prospectively, for PD patients. Therefore, health care professionals should provide education or
information for patients in daily care, help them solve problems, encourage them to face life and illness with a positive
attitude, and enhance their coping skills to lay the foundation for decreasing social isolation and improving PA levels.

PD patients not only suffer from motor disability but also from psychological distress, and anxiety is common among
them. A meta-analysis showed that the average incidence of anxiety disorders in PD patients was 31%.>* The results of
this study showed that the more serious the symptoms of anxiety were, the poorer the PA. Symptoms of anxiety were
associated with unpredictability in social settings, fear of potential falls, or a sense of unwelcomeness from others, which
could all restrict PD patients’ PA.**

This study has several limitations that should be addressed. First, the sample was conveniently drawn from a certain
neurology department, and the participants might exhibit different disease-related characteristics from the nonparticipants
who usually stay at home, which limits the representativeness of the sample. Second, a cross-sectional design was used in
our study, which could not capture the dynamic trend of PA among the targeted population. Third, no definite causal
inference could be made about the effect of some factors on PD patients’ PA based on cross-sectional data. Finally, there
could be additional factors influencing PA that were not accounted for in this study. In the future, experimental studies or

longitudinal studies involving a wider sample and additional potential factors are needed to explore these causal effects.

Conclusions

In conclusion, the average level of PA among PD patients was at the lower middle-level, being affected by various
factors, and physical function, psychological resilience and social support were the strongest factors. To promote patient
PA, rehabilitation therapy for physical function is the most important factor, followed by psychological resilience and
social support, which positively impact PA levels. Therefore, medical staff can employ methods such as family-based
care, patient training, and multimodal rehabilitation interventions to help patients improve their daily activities, foster

resilience, utilize social support, reduce negative emotions, enhance adaptive abilities, and promote social participation.
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