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Abstract: Neuropsychiatric symptoms (NPSs) are known to be frequent in Parkinson’s disease
(PD) with great impacts on the quality of life, but reports about the prevalence in institutions are
few. Our aim was to investigate the prevalence of and risk factors for NPSs in institutionalized
patients with PD in Taiwan. The National Health Research Institute executed a cross-sectional,
community-based, observational study on residential long-term care service institutions. The di-
agnosis of PD was determined by physicians with the estimated Hoehn and Yahr stage of PD ac-
cording to the EQ-5D-5L questionnaire. A total of 370 patients with PD (80.1 + 9.94 years old, 55.1%
females) were included, and 139 (37.6%) had more than one NPS in the prior 3 months. The top
three NPSs were nighttime behavior (65 (17.6%)), depression (53 (14.3%)), and fear/anxiety (49
(13.2%)). There were no differences between those with NPS and those without NPS in terms of
age, gender, education, Mini-Mental State Examination, or Hoehn and Yahr stage. However, mul-
tivariate logistic regression analysis showed that genitourinary disease (odds ratio (OR) = 3.13; 95%
confidence interval (95%CI) = 1.77-5.51) and psychiatric disorders (OR = 5.18; 95%CI = 3.09-8.69)
may be associated with increased risk of NPSs. Increased physical restraint was observed in resi-
dents with advanced PD. Genitourinary disease and psychiatric disorders appear to increase the
risk of NPSs in institutionalized residents with PD.

Keywords: neuropsychiatric symptoms; prevalence; risk factors; Parkinson’s disease;
nursing home

1. Introduction

Neuropsychiatric symptoms (NPSs), one of the most common types of non-motor
symptoms in Parkinson’s disease (PD), include depression, anxiety, apathy, psychosis
hallucinations, and impulse control disorders [1-3]. Longitudinal studies in the United
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Kingdom and Korea have revealed that NPSs might also predict an increased incidence
of motor progression [4,5]. Most NPSs are more prevalent in PD with cognitive impair-
ment or dementia during the disease [5-7]. Such symptoms are considerably associated
with poor quality of life of both patients and caregivers and increased costs of care, which
may lead to early placement in nursing homes [1,8]. Furthermore, NPSs may be associ-
ated with the increased use of physical restraint in nursing homes, which leads to mor-
bidity and death [9,10]. Their prevalence may increase from mild to advanced PD [6].
Previous studies have shown a lack of data about the prevalence of NPSs in patients with
PD in nursing homes [11,12]. Thus, our study aimed to determine the prevalence of and
possible risk factors for NPSs in institutionalized individuals with PD. A better under-
standing of the prevalence and essential profiles of NPSs may be helpful for patients with
PD and their caregivers in order to improve the quality of life and reduce the caregiver’s
burden. Furthermore, the information may provide the reference to the policy of
long-term care.

2. Materials and Methods
2.1. Patients

The Taiwan National Health Research Institute conducted a cross-sectional, com-
munity-based, observational study in residential long-term care service institutions in 22
counties and cities in Taiwan from July 2019 to February 2020 to evaluate institutional
residents with cognitive impairment and parkinsonism. A detailed description of the se-
lection procedure has previously been published and reviewed [13]. An estimated 6459
patients in 299 care service institutions, including 164 welfare institutions for the elderly,
125 nursing homes, and 10 veteran’s homes in Taiwan, were reviewed. A total of 370 pa-
tients were diagnosed with PD after being assessed by neurologists and psychiatrists. We
recorded their demographic information, cognition and disability assessments, NPSs,
and past medical history.

2.2. Study Protocol

The survey was conducted by the National Health Research Institute in Taiwan. The
study included two stages. Well-trained interviewers conducted the first stage from July
2019 to November 2019. Interviewers completed the survey for NPSs, Mini-Mental State
Examination (MMSE), activity of daily living (ADL), instrumental activity of daily living
(IADL), and past medical history assessments before admission to institutions during the
case visit. The second stage was conducted by neurologists or psychiatrists with caring
service experience for patients with dementia from December 2019 to February 2020. The
specialists also evaluated institutional residents with abnormal MMSE scores in the first
stage again. All the interviewers or specialists participated in a training course before the
survey to achieve a consensus and reduce inter-individual bias in evaluation. The study
adhered to patient privacy regulations. The Institutional Review Board and the Research
Ethics Committee of the National Health Research Institute (EC1080502) approved the
study.

2.3. Diagnosis and Clinical Evaluation

A neurologist or psychiatrist interviewed and examined the patients. A
semi-structured interview was administered to both the caregiver and patient to collect
information on disease history and previous drug therapy. We estimated the Hoehn and
Yahr (H & Y) stages according to the EQ-5D-5L questionnaire to improve the diagnostic
consistency. Prior studies have showed a high correlation between the H & Y stages and
the summary index of the EQ-5D-3L [14,15]. There was no difference between the sum-
mary index between the EQ-5D-3L and EQ-5D-5L [15].
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2.4. Evaluation of Cognition and Disability

The MMSE was used to evaluate cognitive function. We assessed the disability
among institutional residents using the measures of ADL and IADL [16,17]. To reduce
underestimation, ADLs and IADLs were evaluated based on interviews, observations, or
tests conducted by well-trained interviewers [18].

2.5. Neuropsychiatric Assessment

We recorded NPSs for each recruited patient. We recorded each patient’s cognitive
status, behaviors, and the types and frequency of NPSs described by at least one care-
giver living with the patient. Regarding information provided by a qualified caregiver,
the following types of NPSs were recorded: wandering, nighttime behavior, language
offensive behavior, physically aggressive behavior, interference behavior, resistance
against care, delusions, hallucinations, fear or anxiety, depression, self-harm or suicide,
repetitive behavior, attacks on items, and inappropriate or unclean behavior.

2.6. Statistical Analysis

We performed statistical analyses with the Statistical Package for the Social Sciences
(SPSS, version 18.0, IBM, Armonk, NY, USA). The demographic data of all residents and
the presence of NPS types with their frequencies were recorded. We performed one-way
ANOVA to compare the differences in NPSs, MMSE scores, IADLs, and ADLs in differ-
ent H & Y stages. We investigated the risks of NPSs by calculating the odds ratio (OR)
and 95% confidence intervals (95% CI) with logistic regression analysis. Model 1 was
employed without adjusting for confounding factors. Model 2 was adjusted for age,
gender, and education. A p-value of less than 0.05 was considered to indicate a statisti-
cally significant difference.

3. Results

A total of 5751 of the estimated 6549 residents from 266 care service institutions in
Taiwan completed the survey. Three hundred and seventy residents were diagnosed
with PD. Most residents were in stage 4 (83.2%) and had moderate to severely dependent
ADLs and IADLs. Hypertension, diabetes mellitus, and cerebrovascular diseases were
the top three diseases in the patients’ past medical histories. Approximately 30% of pa-
tients with PD needed physical restraints. (Table 1)

Table 1. Demographic features of the PD patients in nursing homes.

Title 1 n =370 (%)

Age (Mean + SD) 80.1+£9.94
Gender (female, n(%)) 204 (55.1)
Estimated H & Y stage @

1 30 (8.1)

2 25 (6.8)

3 7 (1.9)

>4 308 (83.2)
Education (n, %)

0 138 (38.3)

1-6 123 (34.1)

>7 99 (27.5)
ADL (Mean + SD) 19.2 £28.2
ADL dependence
Total independence (ADL100) 7 (1.9)
Mild dependence (ADL 90-99) 9 (2.4)

Moderate dependence (ADL60-89) 33 (8.9)
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Severe dependence (ADL20-59)
Total dependence (ADL0-19)
IADL (Mean * SD)
IADL dependence
Normal (IADL 8)
Mild dependence (IADL6-7)
Moderate dependence (IADL3-5)
Severe dependence (IADL 0-2)
Physical restraint use
Physical restraint within one week
Physical restraint after admission
Past medical history
Hypertension
Diabetes
Orthopedic disease
Eye disease
Cerebrovascular disease
Coronary artery disease
Atrial fibrillation
Cancers
Pulmonary disease
Digestive disease

76 (20.5)
245 (66.2)
0.77 +1.40

1(0.3)
6 (1.6)
34 (9.2)

329 (88.9)

115 (31.1)
118 (31.9)

207 (56.0)
93 (25.1)
31 (8.4)
17 (4.6)
89 (24.1)
55 (14.9)
9 (2.4)
6 (1.6)
58 (15.7)
63 (17.0)

H & Y stage: Hoehn and Yahr stage; * Estimated H & Y stage 1: EQ-5D < 0.2, H & Y stage 2: 0.2 <

EQ-5D <0.3, H & Y stage 3: 0.3 < EQ-5D < 0.6, and H & Y stage >4: 0.6 <EQ-5D < 1.

Among the 370 patients with PD, 139 (37.5%) patients presented with at least one
NPS in the previous three months, and 89 (24.1%) patients developed more than two
symptoms (data not shown). The most common symptoms were nighttime behaviors,
depression, and fear (or anxiety), and the least common were self-harm (or suicide) and

wandering (Table 2)

Table 2. Prevalence and frequency of each NPS type in all PD patients.

Prevalence of NPS Type in Past 3 Months, N (%)

Frequency of NPS in Past 1 Week, N (%)

No Yes Never 1-3 Days/Week 4-7 Days/Week

Wandering 357 (96.5) 13 3.5) 362 (97.8) 8(2.2) 0

Nighttime behavior 305 (82.4) 65 (17.6) 313 (84.6) 52 (14.1) 5(1.4)
Language offensive behavior 330 (89.2) 40 (10.8) 332(89.7) 33 (8.9) 5(1.4)
Physical aggressive behavior 351 (94.9) 19 (5.1) 351 (94.9) 16 (4.3) 3(0.8)
Interference behavior 351 (94.9) 19 (5.1) 353 (95.4) 12 (3.2) 5(1.4)
Resistance against care 324 (87.6) 46 (12.4) 327 (88.4) 37 (10.0) 6 (1.6)
Delusion 329 (88.9) 41 (11.1) 334(903)  27(7.3) 9 (2.4)
Hallucination 336 (90.8) 34 (9.2) 341(922)  25(6.8) 4(1.1)
Fear or anxiety 321 (86.8) 49 (13.2) 325 (87.8) 39 (10.5) 6 (1.6)
Depression 317 (85.7) 53 (14.3) 324 (87.6) 43 (11.6) 3(0.8)
Self-harm or suicide 366 (98.9) 4 (1.1) 367 (99.2) 2 (0.5) 1(0.3)
Repetitive behavior 334 (90.3) 36 (9.7) 334(903) 22 (6.0) 14 (3.8)
Attacks on items 365 (98.7) 5 (1.4) 365 (98.7) 4(1.1) 1(0.3)
Inappropriate or unclean be- 358 (96.8) 12 (3.2) 360 (97.3)  7(19) 3(0.8)

havior

An advanced PD stage may be associated with worse MMSE scores (Data not
shown). There were no significant differences between the two groups considering age,
gender, education, H & Y stage, and MMSE score. Indeed, patients with PD with NPSs
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may have greater cognitive impairment than those without (38.1% versus 25.5%, MMSE

score 20) (Table 3).

Table 3. Association of PD severities and MMSE, NPS, IADL, and ADL.

NPS
No Yes
n =231 (%) n =139 (%) p-Value®
Age 0.0629
<65 14 (6.1) 16 (11.5)
>65 217 (93.9) 123 (88.5)
Age 0.2658
<75 56 (24.2) 41 (29.5)
>75 175 (75.8) 98 (70.5)
Gender 0.3168
Male 99 (42.9) 67 (48.2)
Female 132 (57.1) 72 (51.8)
Education 0.1306
0 86 (38.9) 52 (37.4)
1-6 82 (37.1) 41 (29.5)
>7 53 (24.0) 46 (33.1)
MMSE 0.4795
Normal (MMSE 27-30) 10 (14.5) 4 (7.0)
Mild (MMSE 20-26) 14 (20.3) 15 (26.3)
Moderate (MMSE 10-19) 39 (56.5) 31 (54.4)
Severe (MMSE 0-9) 6 (8.7) 7 (12.3)
Estimated H&Y stage 0.6801
1 18 (7.8) 12 (8.6)
2 13 (5.6) 12 (8.6)
3 4 (1.7) 3(22)
>4 196 (84.9) 112 (80.6)
ADL dependence 0.0006 *
Total independence (ADL100) 6 (2.6) 1(0.7)
Mild dependence (ADL 90-99) 0 9 (6.5)
Moderate dependence (ADL 60-89) 19 (8.2) 14 (10.1)
Severe dependence (ADL 20-59) 43 (18.6) 33(23.7)
Total dependence (ADL 0-19) 163 (70.6) 82 (59.0)
ADL 0.1991
Independence 6 (2.6) 1(0.7)
Dependence 225 (97.4) 138 (99.3)
IADL dependence 0.5913
Normal (IADL 8) 1(0.4) 0
Mild dependence (IADL 6-7) 5(2.2) 1(0.7)
Moderate dependence (IADL 3-5) 20 (8.7) 14 (10.1)
Severe dependence (IADL 0-2) 205 (88.7) 124 (89.2)
TIADL 0.4373
Independence 1(0.4) 0
Dependence 230 (99.6) 139 (100)
Past medical history
Hypertension 126 (54.6) 81 (58.3) 0.4842
Diabetes 57 (24.7) 36 (25.9) 0.7927
Orthopedic disease 23 (10.0) 8 (5.8) 0.1578
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Eye disease 9 (3.9) 8 (5.8) 0.4081
Cerebrovascular disease 58 (25.1) 31 (22.3) 0.5408
Coronary artery disease 35 (15.2) 20 (14.4) 0.8416
Atrial fibrillation 5(2.2) 4 (2.9) 0.6663
Cancers 3(1.3) 3(2.2) 0.5261
Pulmonary disease 37 (16.0) 21 (15.1) 0.8158
Digestive disease 40 (17.3) 23 (16.6) 0.8488
Genitourinary disease 29 (12.6) 35(25.2) 0.0019 *
Psychiatric disorder 22 (9.5) 42 (30.2) <0.0001*
Intellectual disability 3(1.3) 3(22) 0.5261
Cerebral palsy 0 1(0.7) 0.1967
Spinal cord injury 5(2.2) 1(0.7) 0.2865
Intractable epilepsy 7 (3.0) 4(2.9) 0.9333

a: Chi-squared test; *: p <0.005.

Univariate logistic regression showed an increased risk of NPSs associated with
genitourinary disease, psychiatric disorders, and physical restraint after admission and
within one week. Physical restraint within one week failed to increase the risk of NPSs
in the multivariate analysis, while genitourinary disease and psychiatric disorders were
associated with an increased risk of NPSs (Table 4).

Table 4. Risks of cognition, PD severity, and past medical history for NPS.

NPS
OR (95% CI)

MMSE
Normal (MMSE 27-30)
Mild (MMSE 20-26)
Moderate (MMSE 10-19)
Severe (MMSE 0-9)
Estimated H & Y stage
1
2
3
>4
ADL dependence
Total independence (ADL100)
Mild dependence (ADL 90-99)
Moderate dependence (ADL 60-89)
Severe dependence (ADL 20-59)
Total dependence (ADL 0-19)
ADL: dependence vs. independence
IADL dependence
Normal (IADL 8)
Mild dependence (IADL 6-7)
Moderate dependence (IADL3-5)
Severe dependence (IADL 0-2)
IADL: dependence vs. independence
Past medical history
Hypertension
Diabetes
Orthopedic disease

Model 1
Ref
2.68 (0.68-10.5)
1.99 (0.57-6.95)
2.92 (0.59-14.3)

Ref
1.39 (0.47-4.05)
1.13 (0.21-5.95)
0.86 (0.40-1.85)

Ref
4.42 (0.48-41.0)
4.61 (0.53-40.1)
3.02 (0.36-25.5)
3.68 (0.44-30.9)

1.15 (0.68-1.94)

1.14 (0.76-1.72)
1.16 (0.73-1.84)
0.69 (0.32-1.51)

Model 2
Ref
3.16 (0.75-13.2)
2.74 (0.69-10.9)
4.00 (0.71-22.6)

Ref
1.53 (0.51-4.56)
1.28 (0.24-6.89)
1.03 (0.47-2.27)

Ref
4.86 (0.52-45.4)
5.64 (0.64-49.7)
3.79 (0.44-32.3)
4.59 (0.54-38.9)

1.26 (0.74-2.13)

1.11 (0.73-1.70)
1.17 (0.74-1.87)
0.70 (0.32-1.56)
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Eye disease
Cerebrovascular disease
Coronary artery disease
Atrial fibrillation
Cancers

Pulmonary disease
Digestive disease

1.37 (0.54-3.47)
0.89 (0.55-1.45)
0.96 (0.54-1.70)
1.59 (0.46-5.49)
1.36 (0.29-6.33)
0.87 (0.49-1.53)
1.03 (0.60-1.77)

1.24 (0.49-3.18)
0.89 (0.54-1.45)
0.98 (0.55-1.75)
1.48 (0.43-5.16)
1.29 (0.27-6.06)
0.92 (0.51-1.67)
1.03 (0.58-1.72)

Genitourinary disease 2.43(1.47-4.03) * 3.13(1.77-5.51) *
4.95 (2.98-8.22) * 5.18 (3.09-8.69) *
1.68 (0.38-7.54) 1.36 (0.29-6.30)
3.93 (0.12-125.0) 2.82 (0.09-91.4)

Spinal cord injury 0.38 (0.05-2.93) 0.37 (0.05-2.92)

Intractable epilepsy 0.88 (0.26-2.99) 0.67 (0.19-2.41)
H & Y stage: Hoehn and Yahr stage; MMSE: Mini-Mental State Examination; Model 1: univariate;
Model 2: adjusted for age (<65, >65), gender, and education (0, 1-6, and >7), * p < 0.001

Psychiatric disorder
Intellectual disability
Cerebral palsy

4. Discussion

We are the first to describe a distribution of patients with PD and their detailed
NPSs in nursing homes in Taiwan. In comparison with our previous study on dementia
[13], our findings demonstrate different patterns of NPSs in patients with PD. The top
three most frequent NPSs in patients with PD were nighttime behavior (17.6%), depres-
sion (14.3%), and fear/anxiety (13.2%). In contrast, in patients with dementia, nighttime
behavior (17.9%), resistance against care (13.4%), and depression (12.9%) were the most
common. In brief, depression and anxiety are more frequent in patients with PD than in
patients with dementia [19]. The dependence of ADLs and IADLs was similar to that in a
previous study [18].

Previously, Aarsland et al. first led a study in Norway to explore the prevalence of
NPSs in PD with comprehensive clinical and neuropsychiatric assessments including the
Neuropsychiatric Inventory (NPI). In that study, the most common symptoms were de-
pression (38%), hallucinations (27%), and anxiety (20%). They found that 36 (26%) par-
ticipants in nursing homes showed higher NPI scores than those in home dwellings,
primarily due to more delusions, hallucinations, and disinhibition. Nevertheless, from
their results, there were no clear descriptions of the exact prevalence in nursing homes
[11].

Similarly, Kulisevsy et al. conducted a study in Spain to investigate the prevalence
of NPSs in PD using the NPI, and experienced movement disorder specialists evaluated
patients with PD within 3 months. In that study, the top three clusters of the NPI were
anxiety (15.6%), depression (13%), and apathy (12.7%). However, no descriptions of the
distribution of patients with PD were given [12]. The prevalence of depression in our
study was similar that in a previous cross-sectional study (14.3%) and nested case control
study (14.3% vs. 18.3%). The relatively lower incidence may be explained by the over-
lapping symptoms associated with depression, such as sleep disorders, easy fatigue, or
poor attention, which can make it difficult diagnose.

We also found some possible risk factors for NPSs, such as a past medical history of
psychiatric problems and genitourinary disease and physical restraint use. As expected,
genitourinary disease and psychiatric problems may contribute to NPSs. The association
of previous psychiatric problems with NPS was in line with previous studies. Indeed,
comorbid sleep disturbances and anxiety disorder were found be associated with the
risk of depression in PD [20]. Dissanayaka et al. found that self-history of psychiatric
disturbances may significantly increase the risk of anxiety disorders in PD [21]. Leetjens
et al. reported non-specific factors in a cross-sectional study, including female gender,
history of anxiety and/or depression, and worse cognitive status, which may be signifi-
cantly associated with depression in PD [22]. We did not further clarify the psychiatric
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problem to a specific domain of NPSs. Future study could be focused on finding the as-
sociation between psychiatric problems and specific NPSs, in addition to depression and
anxiety. Genitourinary diseases were also common in PD. Previous studies concerning
the impact of genitourinary disease on NPS were few. Rana et al. reported that lower
urinary tract dysfunction may increase the risk of anxiety and depression in PD [23]. We
did not collect the information of specific genitourinary disease in each patient, and fur-
ther study may be warranted to validate our findings. Worthy of mentioning is that we
observed that increased physical restraints after admission may be associated with higher
percentage of NPSs. While 42.9% (estimated H & Y 3) and 35.4% (estimated H & Y 4) pa-
tients received physical restraint, only 10% (estimated H & Y 1) and 12% (estimated H &
Y 2) of patients have similar conditions (data not shown). Indeed, there are limited stud-
ies reporting the link in patients with PD. Previous studies have showed that NPSs might
also play a part in quality of life and be determinants of caregiver burden, of which de-
pression and anxiety are two of the most common symptoms [24-27]. Therefore, the
possible explanations of physical restraint as a risk factor for NPSs may be that an in-
crease in depression, anxiety, and nighttime behaviors together with an increased inci-
dence of resistance against care and language offensive behavior may further increase
caregiver burden and lead to increased usage of physical restraints. We urge caregivers
and clinicians to treat NPSs in patients with PD in residential care. Appropriate phar-
macological treatments for NPSs, particularly for depression and anxiety, may be war-
ranted because a previous study showed that physical restraints may also increase mor-
bidities and mortalities in residential inhabitants [28]. As patients with PD patients ex-
perienced advanced disease with increasing NPSs, palliative care may be discussed to
improve their quality of life [29].

The strength of this study is that it was a large, cross-sectional study using a stand-
ardized assessment tool to evaluate NPSs and their risk factors. However, there are some
limitations. Possible limitations of our study are the use of the ED-5D-3L to estimate the
H & Y stages of PD. Due to the wide distributions of residential institutions and the
evaluation of numerous patient questionnaires and extensive medical history, it was not
feasible to apply an additional rating scale for PD. However, patients in the advanced
stage showed consistent decline in the dependence in ADL and IADL scores and MMSE
scores, which were evaluated by well-trained physicians rather than caregivers. MMSE
scores were obtained from 126 (37%) of the reported cases, and our results may be inter-
pretated with caution on the contribution of dementia on the development of NPSs in
PD. A more detailed investigation of this issue may be warranted in a future study ex-
plicitly focusing on caregiver burden and specific NPSs such as depression and anxiety.
We did not record the medications and calculate levodopa-equivalent daily dose (LEDD),
which may contribute to the development of neuropsychiatric symptoms, such as visual
hallucinations or psychosis. Nighttime behavior was one of the most common NPSs in
our study. We defined nighttime behaviors as follows: excessive daytime sleepiness, dif-
ficulty of sleep initiation, fragmented sleep, or dream-enacting behavior. Whether these
patients had REM sleep behavior disorder (RBD), typical for alpha-synucleinopathy, is
not known due to the lack of gold-standard polysomnography data. Lastly, we did not
define the purpose of physical restraints in our study and our findings should be read
with caution: it warrants further study to know the implications.

5. Conclusions

In conclusion, for the first time, we showed the prevalence of NPS in institutional-
ized Taiwanese PD patients. High rates of NPSs and physical restraints emphasized the
need for recognition and treating NPSs in PD patients which can lead to the improve-
ment of their quality of life. Our study also suggests that previous history of psychiatric,
genitourinary disease may be associated with a higher risk of NPS. Factors associated
with this positive association are unclear and warrant future research.



Healthcare 2023, 11, 258 9 of 10

Author Contributions: All authors made significant contributions to the preparation and intellec-
tual content of this manuscript. Y.-H.Y., C.-C.H., and C.-F.L. made substantial contributions to the
conception or design of the work. Y.-P.C., S.-W.H., C.-F.C,, and L.-C.H. made substantial contribu-
tions to the acquisition, analysis, and/or interpretation of data. All authors have read and agreed to
the published version of the manuscript.

Funding: The work was supported by Kaohsiung Municipal Ta-Tung Hospital (grants
kmtth-104-018 and kmtth-106-032).

Institutional Review Board Statement: The Institutional Review Board and the Research Ethics
Committee of the National Health Research Institute (EC1080502) approved the study.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data of the current study are available from the corresponding
author on reasonable request.

Acknowledgments: The authors thank all participants in this study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Schrag, A.; Jahanshahi, M.; Quinn, N. What contributes to quality of life in patients with Parkinson's disease? J. Neurol. Neu-
rosurg. Psy. 2000, 69, 308-312.

2. Weintraub, D.; Moberg, P.J.; Duda, J.E.; Katz, I.; Stern, M.B. Effect of psychiatric and other nonmotor symptoms on disability in
Parkinson's disease. J. Am. Geriatr. Soc. 2004, 52, 784-788.

3. Karlsen, KH,; Larsen, J.P.; Tandberg, E.; Maeland, J.G. Influence of clinical and demographic variables on quality of life in
patients with Parkinson's disease. . Neurol. Neurosurg. Psy.1999, 66, 431-435.

4. Jeong, S.H.; Yoo, H.S,; Chung, S.J.; Jung, J.H.; Lee, Y.H.; Baik, K.; Sohn, Y.; Hyu, P. Lee Neuropsychiatric Burden Is a Predictor
of Early Freezing and Motor Progression in Drug-Naive Parkinson's Disease. . Parkinsons Dis. 2021, 11, 1947-1956.

5. Weintraub, D.; Caspell-Garcia, C.; Simuni, T.; Cho, H.; Coffey, C.; Aarsland, D.; Alcalay, R.; Barrett, M.; Chahine, L.; Eberling,
J.; et al. Neuropsychiatric symptoms and cognitive abilities over the initial quinquennium of Parkinson disease. Ann. Clin.
Trans. Neurol. 2020, 7, 449-461.

6.  Weintraub, D.; Aarsland, D.; Chaudhuri, K.R.; Dobkin, R.; Leentjens, A.F.; Rodriguez-Violante, M.; Schrag, A. The neuropsy-
chiatry of Parkinson's disease: Advances and challenges. Lancet Neurol. 2022, 21, 89-102.

7. Monastero, R; Di Fiore, P.; Ventimiglia, G.; Camarda, R.; Camarda, C. The neuropsychiatric profile of Parkinson's disease
subjects with and without mild cognitive impairment. |. Neural. Transm. 2013, 120, 607-611.

8.  Tsai, W.-C,; Lin, H.-C.; Chang, C.-C.; Chang, W.-N.; Huang, C.-C.; Cheng, K.-Y.; Wang, H.-C.; Lin, W.-C.; Hsiao, S.-Y.; Lai,
Y.-R.; et al. Neuropsychiatric symptoms in Parkinson's disease: Association with caregiver distress and disease severity. Int.
Psychogeriatr. 2020, 32, 733-739.

9. Jester, D.; Hyer, K;; Molinari, V.; Andel, R.; Rozek, E. Age-dependent determinants of antipsychotic use among newly admitted
residents of skilled nursing facilities: A population-based study. Int. |. Geriatr. Psy. 2018, 33, 1370-1382.

10. Mitsumoto, Y.; Mori, A. Acute Restraint Stress Augments 1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine Neurotoxicity via
Increased Toxin Uptake into the Brain in C57BL/6 Mice. Neurosci. Bull 2018, 34, 849-853.

11. Aarsland, D.; Larsen, J.P.; Lim, N.G.; Janvin, C.; Karlsen, K.; Tandberg, E.; Cummings, J.L. Range of neuropsychiatric disturb-
ances in patients with Parkinson's disease. ]. Neurol. Neurosurg. Psy. 1999, 67, 492-496.

12. Kulisevsky, J.; Pagonabarraga, J.; Pascual-Sedano, B.; Garcia-Sanchez, C.; Gironell, A.; Trapecio Group Study. Prevalence and
correlates of neuropsychiatric symptoms in Parkinson's disease without dementia. Mov. Disord. 2008, 23, 1889-1896.

13. Hsieh, S.-W.; Huang, L.-C.; Hsieh, T.-J,; Lin, C.-F.; Hsu, C.-C.; Yang, Y.-H. Behavioral and psychological symptoms in institu-
tional residents with dementia in Taiwan. Geriatr. Gerontol. Int. 2021, 21, 718-724.

14. Schrag, A.; Selai, C.; Jahanshahi, M.; Quinn, N.P. The EQ-5D--a generic quality of life measure-is a useful instrument to meas-
ure quality of life in patients with Parkinson's disease. ]. Neurol. Neurosurg. Psy.2000, 69, 67-73.

15. Xin, Y.; McIntosh, E. Assessment of the construct validity and responsiveness of preference-based quality of life measures in
people with Parkinson's: A systematic review. Qual. Life Res. 2017, 26, 1-23.

16. Katz, S.; Downs, T.D.; Cash, H.R; Grotz, R.Z. Progress in development of the index of ADL. Gerontologist 1970, 10, 20-30.

17. Lawton, M.P.; Brody, E.M. Assessment of older people: Self-maintaining and instrumental activities of daily living. Gerontolo-
gist 1969, 9, 179-186.

18. Shulman, L.; Pretzer-Aboff, I.; Anderson, K; Stevenson, R.; Vaughan, C.; Gruber-Baldini, A.; Reich, S.; Weiner, W. Subjective

report versus objective measurement of activities of daily living in Parkinson's disease. Mov. Disord. 2006, 21, 794-799.



Healthcare 2023, 11, 258 10 of 10

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

Aarsland, D.; Cummings, J.L.; Larsen, J.P. Neuropsychiatric differences between Parkinson's disease with dementia and Alz-
heimer's disease. Int. J. Geriatr. Psy. 2001, 16, 184-191.

Chang, Y.P.; Lee, M.S.; Wu, D.W.; Tsai, J.H,; Ho, P.S.; Lin, C.R.; Chuang, H.Y. Risk factors for depression in patients with
Parkinson's disease: A nationwide nested case-control study. PLoS ONE. 2020, 15, e0236443.

Dissanayaka, N.N.; Sellbach, A.; Matheson, S.; O'Sullivan, ]J.D.; Silburn, P.A.; Byrne, G.J.; Marsh, R.; Mellick, G.D. Anxiety
disorders in Parkinson's disease: Prevalence and risk factors. Mov. Disord. 2010, 25, 838-845.

Leentjens, A.F.; Moonen, A ].; Dujardin, K.; Marsh, L.; Martinez-Martin, P.; Richard, I.H.; Starkstein, S.E.; Kohler, S. Modeling
depression in Parkinson disease: Disease-specific and nonspecific risk factors. Neurology 2013, 81, 1036-1043.

Benli, E.; Ozer, F.F.; Helvac Yilmaz, N.; Arici Duz, O.; Yuce, A.; Cirakoglu, A.; Ozcan, T.S. Effect of bladder dysfunction on
development of depression and anxiety in Parkinson's disease. Arch. Ital. Urol. Androl. 2021, 93, 336-340.

Martinez-Martin, P.; Rodriguez-Blazquez, C.; Forjaz, M.].; Frades-Payo, B.; Agiiera-Ortiz, L.; Weintraub, D.; Riesco, A.; Kurtis,
M.; Chaudhuri, K.R. Neuropsychiatric symptoms and caregiver's burden in Parkinson's disease. Parkinsonism. Relat. Disord.
2015, 21, 629-634.

Chahine, L.M.; Feldman, R.; Althouse, A ; Torsney, B.; Alzyoud, L.; Mantri, L.; Edison, B.; Albert, S.; Daeschler, M.; Kopil, C.; et
al. Contribution of neuropsychiatric symptoms in Parkinson's disease to different domains of caregiver burden. J. Neurol .2021,
268, 2961-2972.

Chuquilin-Arista, F.; Alvarez-Avellon, T.; Menendez-Gonzalez, M. Prevalence of Depression and Anxiety in Parkinson Disease
and Impact on Quality of Life: A Community-Based Study in Spain. ]. Geriatr. Psy. Neurol. 2020, 33, 207-213.
Alvarado-Bolafios, A.; Cervantes-Arriaga, A. Rodriguez-Violante, M.; Llorens-Arenas, R.; Calderén-Fajardo, H.; Mil-
lan-Cepeda, R.; Leal-Ortega, R.; Estrada-Bellmann, I.; Zufiiga-Ramirez, C. Impact of Neuropsychiatric Symptoms on the Qual-
ity of Life of Subjects with Parkinson's Disease. J. Parkinsons Dis. 2015, 5, 541-548.

Berzlanovich, A.M.; Schopfer, ].; Keil, W. Deaths due to physical restraint. Dtsch. Arztebl. Int. 2012, 109, 27-32.

Klietz, M.; Tulke, A.; Miischen, L.; Paracka, L.; Schrader, C.; Dressler, D.; Wegner, F. Impaired Quality of Life and Need for
Palliative Care in a German Cohort of Advanced Parkinson's Disease Patients. Front Neurol. 2018, 9, 120.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury
to people or property resulting from any ideas, methods, instructions or products referred to in the content.



	1. Introduction
	2. Materials and Methods
	2.1. Patients
	2.2. Study Protocol
	2.3. Diagnosis and Clinical Evaluation
	2.4. Evaluation of Cognition and Disability
	2.5. Neuropsychiatric Assessment
	2.6. Statistical Analysis

	3. Results
	4. Discussion
	5. Conclusions
	References

