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Abstract: Objective: To analyze the effects of behavioral and psychological interventions on the neurological func-
tion in Parkinson’s disease (PD) patients. Methods: A total of 103 patients with PD admitted to our hospital were
randomly divided into the observation group (OG, n=52) or the control group (CNG, n=51). The CNG was treated
with routine nursing, while the OG was treated with behavioral and psychological interventions. Results: At 1, 2, and
3 months after the nursing, the National Institutes of Health Stroke Scale (NIHSS) scores, the unified PD disease
rating scale Il (UPDRS-IIl) scores, and the Pittsburgh Sleep Quality Index (PSQI) scores in both groups were lower
than they were before the nursing, the NIHSS, UPDRS-III, and PSQI scores in the OG were lower than they were in
the CNG, the General Self-efficacy Scale (GSES) and Mini-Mental State Examination (MMSE) scores and the Barthel
scores in both groups were higher than they were before the nursing, and the GSES, MMSE, and Barthel scores in
the OG were higher than they were in the CNG (P < 0.05). Conclusion: Behavioral and psychological interventions
can improve PD patients’ impaired neurological function, self-efficacy, cognitive function, motor dysfunction, sleep
quality, and quality of life.
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Introduction

Parkinson’s disease (PD), which is very com-
mon in the middle-aged and elderly population,
is a neurodegenerative disorder characterized
by the loss of dopamine neurons in the sub-
stantia nigra and the formation of Lewy bodies.
PD symptoms include myotonia, static tremor,
postural instability, gait disorders (PIGD), and
bradykinesia [1, 2].

PD is a type of movement disorder. Clinically,
the pathogenesis of PD has not been fully eluci-
dated but is thought to be related to the envi-
ronment, age, heredity, and other factors [3].
Medication plays a pivotal role in treating PD.
Using medication, the progression of PD can be
controlled, and the symptoms can be alleviat-
ed. However, sustained medication may lead
to noticeable adverse reactions. Additionally,
most elderly PD patients have poor medication

compliance, leading to unsatisfactory medica-
tion effects [4]. In view of this, more and more
scholars are seeking a hon-medication method
that can control the progression of PD and alle-
viate the symptoms. One study has shown that
most PD patients have a negative psychologi-
cal state and have a depression incidence rate
approaching 30%, and over 20% of PD patients
appear with cognitive dysfunction at the time of
diagnosis [5]. A study has revealed that there is
plasticity in dyskinesia in PD patients at the
early stage, and early exercise intervention can
improve their motor abilities [1]. A study has
suggested that PD patients receiving behavior-
al intervention at the early stage show a remark-
ably improved motor function at 2 months after
the intervention [6].

However, there is still a lack of systematic
research on the psychological and behavioral
interventions for PD patients, and the imple-
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mentation methods for and effects of psycho-
logical and behavioral interventions remain to
be validated. In this study, a total of 103 PD
patients admitted to our hospital were selected
as the study subjects to investigate the value of
implementing behavioral and psychological
interventions in the treatment of PD.

Materials and methods
Baseline data

A total of 103 PD patients admitted to our hos-
pital from January 2017 to December 2019
were recruited as the study cohort and random-
ly divided into the observation group (OG, n=52)
or the control group (CNG, n=51). Inclusion cri-
teria: Patients who met the diagnostic criteria
for PD formulated by the PD and Movement
Disorders Group of the Chinese Medical
Association Neurology Branch [7], at their ini-
tial onset, patients in the Hoehn-Yahr (H-Y)
staging system stages 3-4 [8], patients not pre-
viously treated with medication for impaired
neurological functions or cognitive function,
and patients who received consistent treat-
ment. All the patients or their families volun-
tarily signed the informed consent form. The
study was reviewed and approved by the Ethics
Committee of the First Affiliated Hospital of
Jinan University. Exclusion criteria: Patients
with secondary PD or Parkinsonism-plus syn-
drome (PPS) induced by other factors, patients
with recurrent PD, patients with a previous his-
tory of cognitive dysfunction, patients with a
recent use of drugs that may affect the study
results, patients with a history of stroke, and
patients also suffering from severe visceral dis-
eases or underlying health conditions.

Methods

The CNG was treated with routine nursing,
including the introduction of PD-related knowl-
edge, medication instructions, reminders for
subsequent visits, and guidance on daily life
and activities.

The OG was treated with behavioral and psy-
chological interventions. Behavioral interven-
tion: the patients were instructed to engage in
rehabilitation exercises, including facial muscle
exercises, head and neck exercises, shoulder
exercises, trunk exercises, upper extremity
exercises, finger exercises, lower extremity
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exercises, gait exercises, and bed exercises.
The nine types of rehabilitation exercises were
conducted in sequence for half an hour to one
hour once a day. Psychological intervention:
positive event recording: the patients were
asked to write down three happy things and the
reasons contributing to their happiness in their
notebooks before going to bed every night. The
patients were guided to review and think daily
happy thoughts and divert their attention to
positive things, thereby improving their sense
of happiness and improving their negative emo-
tions. The benefits of self-perception: based on
the understanding of the patients’ interests
and specialties through communication, their
strengths were highly praised, and they were
encouraged to recognize their own strengths,
and understand that although they suffered
from PD, they had their strong points. For exam-
ple, some patients are good at playing table
tennis, some can play two strings, some can
sing opera, and some have a profound under-
standing of history. Nurses organized multiple
interest groups based on the patients’ special-
ties and interests, so that the patients could
improve their negative emotions through par-
ticipating in group activities and gaining confi-
dence. Review of experience: most patients
were prone to be pessimistic, world-weary, and
depressed because of their restricted motor
function and self-care abilities. The patients
were guided to look back on the past days and
encouraged to gain pleasure from normally
pleasurable experiences and draw lessons
from undesirable experiences. Through con-
stant reviews, the patients could realize that it
is normal to experience the ups and downs of
life, they should live peacefully, and they can
return to a pre-illness state of health as long as
they actively receive treatment and carry out
rehabilitation exercises.

The interventions in the two groups were per-
formed during the patients’ hospital stays.

Observational indices

Neurological function: the neurological function
was evaluated using National Institutes of
Health Stroke Scale (NIHSS) [9]. The scale cov-
ers consciousness, gaze, visual field, facial
paralysis, upper extremity exercises, lower
extremity exercises, limb ataxia, sensations,
language, dysarthria, and neglect syndrome,
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Table 1. Comparison of the general data between the two groups (X + s)/[n (%)]

Data Observation group (n=52) Control group (n=51) t/X? P
Gender Male 34 (65.38) 30 (58.82) 0.471 0.492
Female 18 (34.62) 21 (41.18)
Age (years) 60.28+8.73 62.18+7.19 1.204 0.231
Course of disease (years) 5.18+1.37 5.26+1.42 0.291 0.772
HY scale scores (points) 1.89+0.72 1.85+0.76 0.274 0.784
Daily dose of Levodopa (mg) 318.42+76.18 321.13+70.13 0.188 0.852
Degree of illness Mild 19 (36.54) 22 (43.14) 0.329 0.281
Moderate 29 (b5.77) 24 (47.06)
Severe 4 (7.69) 5 (9.80)

and the total scores range from 0-42 points. A
higher score indicates more serious neurologic
damage.

Self-efficacy: the self-efficacy was evaluated
using the General Self-Efficacy Scale (GSES)
[10]. The scale comprises 10 questions, each
scored from 0-4 points. The total score range
of the scale is 0-40 points. A higher score indi-
cates a higher self-efficacy.

Cognitive function: the cognitive function was
evaluated using the Mini-Mental State
Examination (MMSE) [11]. The MMSE covers
orientation to time and place, immediate mem-
ory, attention and calculation, delayed memory,
language, and visual space. The MMSE con-
sists of 30 questions overall, and each ques-
tion is scored O-1 points. The total MMSE
scores range from 0-30 points. 27-30 points
indicates no cognitive dysfunction, and < 27
points indicates cognitive dysfunction (21-26
points indicates mild cognitive dysfunction,
10-20 points indicates moderate cognitive dys-
function, and 0-9 points indicates severe cogni-
tive dysfunction).

Motor dysfunction: the motor function was eval-
uated using unified the Parkinson’s disease rat-
ing scale Ill (UPDRS-IIl) [12]. The scale covers
speech, facial expressions, static tremors,
hand action tremors or postural tremors, rigidi-
ty, a finger flapping test, hand motion, alternate
motion, leg flexibility, standing up, posture, gait,
posture stability, and hypokinesia. Each item is
scored from 0-4 points. The total score ranges
from 0-56 points. A higher score indicates more
serious motor dysfunction.

Sleep quality: the sleep quality was evaluated
using the Pittsburgh sleep quality index (PSQI)
[13]. The PQSI covers sleep quality, sleep times,

4917

sleep duration, sleep efficiency, sleep disor-
ders, hypnotics, and daytime dysfunction. Each
item is scored from O-3 points based on the
severity, and the total score ranges from 0-21
points. A higher score indicates lower sleep
quality.

Quiality of life: the self-care abilities were evalu-
ated using the modified Barthel index [14]. The
index includes feeding, bathing, dressing, deco-
ration, bladder or bowel control, toilet use, bed
and chair transfers, walking on flat ground, and
going up and down stairs. Each item is scored
from 0-100 points. A higher score indicates
higher self-care ability and higher quality of life.

The aforementioned scores were evaluated
before the nursing and at 1, 2, and 3 months
after the nursing.

Statistical methods

SPSS 23.0 was used for the statistical analysis.
The enumeration data were expressed as [n
(%)], and measured using X2 tests. The mea-
surement data were expressed as (X * s), and
measured using t tests. The multi-point com-
parisons were performed using analyses of
variance (ANVOA), and measured using F tests.
The graphs were plotted using GraphPad Prism
8. P < 0.05 indicated statistical significance.

Results
General data

There was no statistically significant differenc-
es in the male-to-female ratio, average age,
average course of the disease, average Hoehn
& Yahr (HY) scale scores, average daily dose of
levodopa, or the ratio of disease severity
between the two groups (P > 0.05) (Table 1).
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Figure 1. Neurological function, self-
30+ ) efficacy, and cognitive function. There
i was no marked difference in the
impaired neurological function (A),
self-efficacy, (B) or cognitive function
scores (C) between the two groups
before the nursing (P > 0.05). At 1, 2,
and 3 months after the nursing, the
impaired neurological function scores
in the observation group were lower
234 than they were in the control group (P
< 0.05), but the self-efficacy and cog-

-o- Observation group
-= Control group

PSQI scores in the two groups
before the nursing (P > 0.05).
At 1, 2, and 3 months after the
nursing, the PSQI scores in
both the OG and the CNG were
lower than they were before
the nursing (P < 0.05), and the
PSQI scores in the OG were
lower than they were in the
CNG, indicating a significant

nitive function scores in the observa- difference (P < 0.05) (Figure
Q,‘@ q,*& z@‘é\ ,;:}@ tion group were higher than they were 3).
) ‘\‘.- ,\\’\ QS . w*w .
& & 5 5 in the control group (P < 0.05). * indi-
< & & & cates a comparison between the two Quality of life
N groups, P < 0.05.

Neurological function, self-efficacy, and cogni-
tive function

There were no statistically significant differenc-
es in the NIHSS scores, GSES scores, or the
MMSE scores between the two groups before
the nursing (P > 0.05). At 1, 2, and 3 months
after the nursing, the NIHSS scores in both the
OG and the CNG were lower than they were
before the nursing, and the NIHSS scores in the
OG were lower than they were in the CNG, with
a significant difference (P < 0.05). At 1, 2, and
3 months after the nursing, the GSES and
MMSE scores in both the OG and the CNG were
higher than they were before the nursing, with a
significant difference (P < 0.05), and the GSES
and MMSE scores in the OG were higher than
they were in the CNG, indicating a significant
difference (P < 0.05) (Figure 1).

Motor dysfunction

There was no statistically significant difference
inthe UPDRS-IIl scores in the two groups before
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At 1, 2, and 3 months after

the nursing care, the Barthel
scores in both the OG and CNG were higher
than they were before the nursing (P < 0.05),
and the Barthel scores in the OG were higher
than they were in the CNG, indicating a signifi-
cant difference (P < 0.05) (Figure 4).

Discussion

Currently, multiple drugs are available to treat
PD, yet none of them can help patients achieve
a complete cure. Therefore, scholars are seek-
ing non-medication methods. So far, acupunc-
ture and moxibustion of traditional Chinese
medicine, physiotherapy, and surgery have
been widely implemented [15, 16]. However,
efficacies vary greatly as a result of the differ-
ences in physicians’ technical levels and equip-
ment capabilities, and some patients do not
consider such options due to the high thera-
peutic cost. In this study, the psychological and
behavioral interventions had low requirements
on the nurses’ technical levels and could be
directly implemented by the nurses without
increasing the medical expenses. Therefore,
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Figure 2. Motor dysfunction. There was no significant
difference in the motor dysfunction scores between
the two groups before the nursing (P > 0.05). At 1,
2, and 3 months after the nursing, the motor dys-
function scores in the observation group were higher
than the motor dysfunction scores in the control
group (P < 0.05). " indicates a comparison between
the two groups, P < 0.05.
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Figure 3. Sleep quality. There was no notable dif-
ference in the sleep quality scores between the two
groups before the nursing (P > 0.05). At 1, 2, and
3 months after the nursing, the sleep quality scores
in the observation group were higher than the sleep
quality scores in the control group (P < 0.05). * in-
dicates a comparison between the two groups, P <
0.05.
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Figure 4. Quality of life. There was no significant dif-
ference in the quality of life scores between the two
groups before the nursing (P > 0.05). At 1, 2, and 3
months after the nursing, the quality of life scores in
the observation group were lower than the quality of
life scores in the control group (P < 0.05). " indicates
a comparison between the two groups, P < 0.05.

the interventions were extensively appreciated
by the nurses and patients [17].

Multiple studies have proved that some neu-
rons can regenerate within a certain time frame
after a central nervous system (CNS) injury [18,
19]. The plasticity theory of the brain suggests
that the functions lost due to injuries can be
restored through continuous brain training and
learning [20]. In this study, the OG had lower
NIHSS scores and higher Barthel scores com-
pared with the CNG at 1, 2, and 3 months after
the nursing (P < 0.05). This shows that psycho-
logical and behavioral interventions can
improve the impaired neurological functions of
PD patients. After the nursing, the neurological
function is significantly improved, showing time
dependence. The restoration of neurological
function leads to an improvement in the
patient’s self-care abilities, thus reducing
dependence on others. As a result, the patients
will discard the thought “I am the burden of my
family”, and will enjoy an improved quality of life
[21]. The psychological intervention is helpful
to arouse the patients’ potential, promote the
vitality of their brain cells, exercise their brains,
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and improve some of their brain functions.
Therefore, impaired neurological functions can
be repaired. In this study, the UPDRS-III scores
in the OG were lower than they were in the CNG
at 1, 2, and 3 months after the nursing (P <
0.05), suggesting that psychological and behav-
ioral interventions can improve the motor dys-
function of PD patients. This is related to active
and continuous behavioral intervention, and
the psychological intervention can ensure the
patients’ high compliance with behavioral inter-
vention. Multiple PD symptoms affect motor
function, and the psychological state of the
patients is poor, leading to restricted motor
functions and prominent motor dysfunction
[22]. Some elderly patients have a poor under-
standing of rehabilitation exercises and fail to
realize the importance of active functional exer-
cises, leading to the ineffective restoration of
their motor functions. The patients receiving
active behavioral intervention are instructed to
perform systemic rehabilitation exercises every
day. The comprehensive and systematic exer-
cises can arouse the subjective initiatives of
patients. Meanwhile, patients undergoing a
psychological intervention can re-establish the
correct rehabilitation course and actively
engage in rehabilitation exercises, thus improv-
ing their motor functions.

In this study, the PSQI scores in the OG were
lower than they were in the CNG at 1, 2, and 3
months after the nursing (P < 0.05). This indi-
cates that psychological and behavioral inter-
ventions can help improve the influence of PD
on PD patients’ sleep and the sleep quality. A
study has indicated that people’s sleep quality
is subjected to multiple factors. Since PD
patients are prone to recurrent symptoms, and
nocturnal attacks directly affect their sleep,
resulting in a decreased sleep quality [23]. A
study has suggested that PD patients often
also suffer from depression, and they feel more
depressed at night, and the patients’ concerns
about PD lead to poor sleep quality [24]. In this
study, the PD patients were treated with active
psychological and behavioral interventions.
The psychological intervention can alleviate
their adverse emotions, and behavioral inter-
vention can relieve their symptoms, thus reduc-
ing or even eliminating the influencing factors
and improving their sleep quality. In this study,
the GSES and MMSE scores in the OG were
higher than they were in the CNG at 1, 2, and 3
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months after the nursing (P < 0.05), indicating
that active psychological and behavioral inter-
ventions can improve the self-efficacy of PD
patients, lead to a higher sense of self-identity
and can help patients willingly accept them-
selves after being diagnosed with PD and
peacefully and positively view their diseases.
This is attributable to the fact that the nurses
encourage patients receiving psychological
intervention to note down positive events, and
through reviewing the positive events, the
patients can realize that their lives are filled
with positive things and it is unnecessary to be
over-concerned about their diseases, thereby
eliminating their adverse emotions. Additionally,
the nurses should guide patients to recognize
their strengths and avoid being excessively
pessimistic, and help them enrich their daily
lives based on their own strengths. Meanwhile,
the patients should be encouraged to review
the positive and negative things, feel the nos-
talgia of life through positive things, and draw
lessons from the negative things, and they
should be guided to compare their past nega-
tive experiences with their current diseases, so
as to help them realize that they will go through
their diseases, and they should bear positive
expectations for and gain confidence in the
future life. A study has proved that active psy-
chological intervention can alleviate the
adverse emotions of PD patients and improve
their cognitive functions [25].

In summary, behavioral and psychological inter-
ventions can improve the impaired neurological
function, self-efficacy, cognitive function, motor
dysfunction, sleep quality, and quality of life of
PD patients. However, this study also has some
limitations, such as the lack of exploration on
the differences in the effects of psychological
and behavioral intervention on PD patients with
different degrees of severity, and the lack of an
in-depth investigation on the specific mecha-
nisms of the psychological and behavioral inter-
ventions on the neurological and cognitive
functions of PD patients, so this needs to be
addressed in future studies.

Disclosure of conflict of interest
None.

Address correspondence to: Yanbin Jia, Depart-
ment of Psychiatry, The First Affiliated Hospital of

Am J Transl Res 2021;13(5):4915-4921



The effects of behavioral and psychological interventions on PD patients

Jinan University, Guangzhou 510630, Guangdong

Province,

PR China. Tel: +86-020-38688330;

E-mail: luoam2021@126.com

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[11]

[12]

Opara J, Matecki A, Matecka E and Socha T.
Motor assessment in Parkinson’s disease. Ann
Agric Environ Med 2017; 24: 411-415.

Tysnes OB and Storstein A. Epidemiology of
Parkinson’s disease. J Neural Transm (Vienna)
2017; 124: 901-905.

Ascherio A and Schwarzschild MA. The epide-
miology of Parkinson’s disease: risk factors
and prevention. Lancet Neurol 2016; 15:
1257-1272.

Lotankar S, Prabhavalkar KS and Bhatt LK.
Biomarkers for parkinson’s disease: recent ad-
vancement. Neurosci Bull 2017; 33: 585-597.
Schrag A and Taddei RN. Depression and anxi-
ety in parkinson’s disease. Int Rev Neurobiol
2017; 133: 623-655.

Song R, Grabowska W, Park M, Osypiuk K, Ver-
gara-Diaz GP, Bonato P, Hausdorff JM, Fox M,
Sudarsky LR, Macklin E and Wayne PM. The
impact of Tai Chi and Qigong mind-body exer-
cises on motor and non-motor function and
quality of life in Parkinson’s disease: a system-
atic review and meta-analysis. Parkinsonism
Relat Disord 2017; 41: 3-13.

Schneider RB, lourinets J and Richard IH. Par-
kinson’s disease psychosis: presentation, di-
agnosis and management. Neurodegener Dis
Manag 2017; 7: 365-376.

Bahat G, Erdogan T and Karan MA. At which
Hoehn&Yahr stage of Parkinson’s disease
should the patients be screened for dyspha-
gia? Clin Nutr 2020; 39: 313.

Runde D. Calculated decisions: NIH stroke
scale/score (NIHSS). Emerg Med Pract 2020;
22: Cd6-cd7.

Crandall A, Rahim HF and Yount KM. Validation
of the general self-efficacy scale among Qatari
young women. East Mediterr Health J 2016;
21: 891-896.

Trivedi D. Cochrane Review Summary: Mini-
Mental State Examination (MMSE) for the de-
tection of dementia in clinically unevaluated
people aged 65 and over in community and
primary care populations. Prim Health Care
Res Dev 2017; 18: 527-528.

Zitser J, Peretz C, Ber David A, Shabtai H, Ezra
A, Kestenbaum M, Brozgol M, Rosenberg A,
Herman T, Balash Y, Gadoth A, Thaler A, Steb-
bins GT, Goetz CG, Tilley BC, Luo ST, Liu Y, Gi-
ladi N and Gurevich T. Validation of the hebrew
version of the movement disorder society-uni-
fied parkinson’s disease rating scale. Parkin-
sonism Relat Disord 2017; 45: 7-12.

4921

(13]

(14]

[15]

(16]

(17]

(23]

(24]

[25]

Mollayeva T, Thurairajah P, Burton K, Mollaye-
va S, Shapiro CM and Colantonio A. The Pitts-
burgh sleep quality index as a screening tool
for sleep dysfunction in clinical and non-clini-
cal samples: a systematic review and meta-
analysis. Sleep Med Rev 2016; 25: 52-73.
Prodinger B, O'Connor RJ, Stucki G and Ten-
nant A. Establishing score equivalence of the
functional independence measure motor scale
and the barthel index, utilising the internation-
al classification of functioning, disability and
health and rasch measurement theory. J Reha-
bil Med 2017; 49: 416-422.

Csoti I, Jost WH and Reichmann H. Parkinson’s
disease between internal medicine and neu-
rology. J Neural Transm (Vienna) 2016; 123:
3-17.

Grayson M. Parkinson’s disease. Nature 2016;
538: S1.

Kwok JYY, Kwan JCY, Auyeung M, Mok VCT and
Chan HYL. The effects of yoga versus stretch-
ing and resistance training exercises on psy-
chological distress for people with mild-to-
moderate Parkinson’s disease: study prxotocol
for a randomized controlled trial. Trials 2017;
18: 509.

Suttrup | and Warnecke T. Dysphagia in parkin-
son’s disease. Dysphagia 2016; 31: 24-32.
Pagano G, Niccolini F and Politis M. Imaging in
Parkinson’s disease. Clin Med (Lond) 2016;
16: 371-375.

Reich SG and Savitt JM. Parkinson’s disease.
Med Clin North Am 2019; 103: 337-350.

Lee A and Gilbert RM. Epidemiology of parkin-
son disease. Neurol Clin 2016; 34: 955-965.
Sampson TR, Debelius JW, Thron T, Janssen S,
Shastri GG, llhan ZE, Challis C, Schretter CE,
Rocha S, Gradinaru V, Chesselet MF, Keshavar-
zian A, Shannon KM, Krajmalnik-Brown R, Wit-
tung-Stafshede P, Knight R and Mazmanian
SK. Gut microbiota regulate motor deficits and
neuroinflammation in a model of parkinson’s
disease. Cell 2016; 167: 1469-1480, e1412.
Stefani A and Hogl B. Sleep in Parkinson’s dis-
ease. Neuropsychopharmacology 2020; 45:
121-128.

St Louis EK, Boeve AR and Boeve BF. REM
sleep behavior disorder in parkinson’s disease
and other synucleinopathies. Mov Disord
2017; 32: 645-658.

Kobayakawa M. [Voxel-based morphometry
and social cognitive function in parkinson’s
disease]. Brain Nerve 2017; 69: 1323-1329.

Am J Transl Res 2021;13(5):4915-4921


mailto:luoam2021@126.com

