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Abstract

Background To investigate the knowledge, attitude, and practice (KAP) of healthcare professionals regarding
cognitive dysfunction and cognitive rehabilitation in Parkinson’s disease (PD).

Methods This multicenter, cross-sectional survey enrolled physicians and nurses in 10 hospitals between October
2022 and November 2022. A self-administered questionnaire was developed to collect the demographic information
of the participants and their knowledge, attitude, and practice toward cognitive dysfunction in PD and cognitive
rehabilitation.

Results This study enrolled 224 physicians and 229 nurses. The knowledge, attitude, and practice scores were
12.57 +3.76 (total score: 22), 29.10+ 3.71 (total score: 32), and 21.07 £8.03 (total score: 28) among physicians, and
9.97+4.70 (total score: 22), 25.27 £8.96 (total score: 32), and 25.27 +8.96 (total score: 28) among nurses. Among
physicians, the knowledge scores (OR=4.23, 95%Cl: 2.36-7.58, P<0.001) and attitude scores (OR=3.00, 95%Cl:
1.67-5.37,P<0.001) were independently associated with good practice. Among nurses, the knowledge scores
(OR=4.31,95%Cl: 2.31-8.05, P<0.001), attitude scores (OR=5.18, 95%Cl: 2.82-9.53, P<0.001), working department
(Ref: rehabilitation; neurology: OR=2.26, 95%Cl: 1.01-5.08, P=0.048; public health service/chronic disease follow-up
center: OR=2.98, 95%Cl: 1.12-7.92, P=0.028) were independently associated with good practice.
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Conclusions Physicians and nurses have insufficient knowledge, favorable attitudes, and active practice regarding
cognitive dysfunction and cognitive rehabilitation in PD. This study identified gaps in KAP and suggested education
activities to improve the KAP toward cognitive dysfunction in PD.

Keywords Parkinson's Disease, Healthcare professionals, Knowledge, Attitude, Practice

Background

Parkinson’s disease (PD) is a progressive movement dis-
order characterized by bradykinesia, resting tremor, mus-
cular rigidity, and the loss of postural reflexes [1]. The
prevalence of PD increases with age (1% in patients>65
years old and 3% in patients>80 years old) [2]. PD is due
to a loss of dopaminergic neurons in the substantia nigra
and other dopaminergic and nondopaminergic areas of
the brain [3-5]. PD is related to cognitive complications,
including dementia, anxiety, depression, sleep disorders,
and psychosis [6—10]. The overall treatment for PD is
individualized and aims at reducing movement dysfunc-
tion, tremor, and postural instability while managing
cognitive changes and minimizing side effects [2, 5]. The
management of cognitive impairment includes lifestyle
modification, counseling, coaching, and rivastigmine [11,
12]. Cognitive rehabilitation is a promising treatment for
cognitive impairment in PD [13-15].

Still, cognitive rehabilitation for PD is a novel approach,
and the knowledge, attitudes, and practices (KAP) of
healthcare providers towards it are unknown. Cognitive
rehabilitation for PD requires a specific set of knowl-
edge and skills that can enable a healthcare professional
to perform cognitive rehabilitation adequately or at least
refer the patient to a qualified professional. Each patient
is unique and suffers from a unique disease, and a proper
knowledge of cognitive rehabilitation for PD is necessary
for individualized therapy. KAP surveys are designed to
provide quantitative and qualitative assessments of spe-
cific individuals towards a specific subject/activity. It is
useful to identify the gaps in KAP that should be targeted
in teaching, training, and continuous education [16, 17].
Still, recent studies identified important gaps in knowl-
edge and practice among physicians regarding managing
PD [18, 19], but they did not specifically focus on cogni-
tive dysfunction and cognitive rehabilitation.

Therefore, this study aimed to investigate the knowl-
edge, attitude, and practice of healthcare profession-
als regarding cognitive dysfunction in PD and cognitive
rehabilitation.

Methods

Study design and participants

This multicenter, cross-sectional survey enrolled phy-
sicians and nurses in 10 hospitals in Jiangsu, China,
between October 25, 2022, and November 10, 2022.
The inclusion criteria were (1) certified physicians or
nurses and (2) working in the Department of Neurology,

Rehabilitation, Public Health Service, or Chronic Dis-
ease Follow-up Centers. This work has been carried out
in accordance with the Declaration of Helsinki (2000) of
the World Medical Association. The study was approved
by the Medical Ethics Committee of Yancheng Third Peo-
ple’s Hospital (approval No. 2022-72). Written informed
consent was provided by all participants before the
survey.

Questionnaire and data collection

The questionnaire was designed by reviewing the pub-
lished literature and referring to the Diagnostic Crite-
ria and Treatment Guidelines for Parkinson’s Disease
Dementia [20], the Recommendations of Chinese Parkin-
son’s Disease and Movement Disorder Society Consensus
on Therapeutic Management of Parkinson’s Disease (4th
edition) [21], the Chinese Guidelines for the Diagnosis
and Treatment of Mild Cognitive Impairment in Par-
kinson’s Disease (2020) [22], and the Diagnostic Criteria
for Mild Cognitive Impairment in Parkinson’s Disease:
Movement Disorders Society Task Force Guidelines [23].
The first draft of the questionnaire was revised according
to the comments made by two experts (one expert neu-
rologist and one expert in neurorehabilitation, both with
>20 years of experience). Sixty-two questionnaires were
distributed for the pre-test, showing a Cronbach’s a of
0.919 and a Kaiser-Meyer-Olkin (KMO) of 0.814.

The final questionnaire was in Chinese (an English
translation is provided as Supplementary Material) and
included four sections with 35 items. Among them, eight
items were about demographic information, 12 were in
the knowledge section, eight were in the attitude section,
and seven were in the practice section. In the knowledge
section, the questions with correct answers were scored
2 for each correct answer and O for wrong or uncertain
answers; a correct statement with “Have known’, “Know
a little”, and “Don’t know” were scored 2, 1, and 0, respec-
tively. One trap question (K5) was set to eliminate illogi-
cal answers from the questionnaire and was not counted
in the score. Thus, the knowledge scores ranged from 0 to
22. The attitude and practice section were scored using a
5-point Likert scale, ranging from very positive (4 points)
to very negative (0 points). The total scores for the atti-
tude ranged from 0 to 32, while the total scores for the
practice ranged from 0 to 28.

The questionnaire was distributed to participants
through the Sojump website (https://www.wjx.cn). All
questions were mandatory for questionnaire submission.


https://www.wjx.cn
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Questionnaires with missing answers, an obvious filling
pattern (e.g., all last choices), or an error in the trap ques-
tions (K5 and K12; K5 was not included in the analyses)
were excluded. Only one questionnaire could be submit-
ted for each IP address.

Statistical analysis

STATA 17.0 (STATA Corp., College Station, TX, USA)
was used for statistical analysis. The continuous variables
were presented as the arithmetic means+standard devia-
tions (without any weight). The continuous variables with
a normal distribution were tested using Student’s t-test or
analysis of variance (ANOVA), and those with a skewed
distribution using the Wilcoxon-Mann-Whitney test or
Kruskal-Wallis analysis of variance. Categorical data were
presented as n (%) and analyzed using the chi-square test.
Pearson’s correlation was used for correlation analysis.
The 70th percentile of the knowledge, attitude, and prac-
tice scores was used as a cut-off in logistic regression, and
the participants were dichotomized as low score (<70%)
or high score (=70%). Logistic regression was performed
using low/high scores as the dependent variable. The
variables with significant differences in univariable

Table 1 Characteristics of the physicians
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logistic regression analyses were included in the multi-
variable logistic regression analyses. A confirmatory fac-
tor analysis (CFA) was performed to determine the fit of
the KAP model. Two-sided P<0.05 were considered sta-
tistically significant.

Results

A total of 230 physicians and 238 nurses from 10 hospi-
tals participated in this study. Five questionnaires from
physicians and 22 from nurses were excluded due to
missing answers, an obvious filling pattern, or an error
in the trap question. Therefore, 225 valid questionnaires
from physicians and 216 from nurses were included in
this study. Among them, most physicians were female
(58.04%), 31-40 years of age (44.54%), had junior col-
lege/bachelor’s degree education (65.62%), were working
in tertiary hospitals (67.41%), were working in neurology
department (50.00%), had a middle title (32.14%), and
had>10 years of working experience (39.73%) (Table 1).
Most nurses were female (97.38%), 31-40 years of age
(44.54%), had junior college/bachelor’s degree educa-
tion (96.51%), were working in tertiary hospitals (59.83%)
and neurology department (58.52%), with a primary title

Characteristics n (%) Knowledge Score Attitude Score Practice Score
Mean+SD P Mean+SD P Mean+SD P
Physician 224 1257+3.76 29.10£3.71 2339+441
Gender 0.380 0.406 0.181
Male 94 (41.96) 12.80+3.85 29.29+373 23.78+4.49
Female 130 (58.04) 1240+3.69 28.96+3.71 23.12+4.34
Age, years 0.383 0.099 0.288
<30 80 (34.93) 12.34+£3.96 29.30+3.40 23.08+4.42
31-40 102 (44.54) 1245+3.67 28.50+£4.20 2340+4.15
> 4] 47 (20.52) 13.29+£3.58 30.17+2.66 23.98+5.01
Education 0.267 0.765 0.387
Junior college/bachelor’s degree 147 (65.62) 1241+£3.63 29.12+3.79 23.20+4.47
Master's degree and above 77 (34.38) 12.87+4.00 29.05+3.58 23.75+431
Institution 0.544 0611 0.755
Public primary / secondary hospital 63 (28.12) 12.11+4.02 29046+342 23.14+435
Public tertiary hospital 151 (67.41) 12.73+£3.63 28.96+3.84 23.52+4.39
Private hospital 10 (4.46) 13.00+£4.14 28.90+3.75 23.10+540
Department 0.555 0482 0.221
Neurology 112 (50.00) 12.71+3.68 29.18+3.76 23.22+4.74
Rehabilitation 83 (37.05) 12.22+3.85 29.14+3.81 23.99+392
Public health service / chronic disease follow-up center 29 (12.95) 13.00+£3.85 2866+3.32 2234+428
Professional title 0.053 0.589 0336
None 27 (12.05) 1244+3.13 29.15+2.86 23.30+4.28
Primary 66 (29.46) 12.39+4.11 29.30+3.52 22.74+452
Intermediate 72 (32.14) 11.88+£3.85 28.50+4.57 2349+421
Vice-senior / Senior 59 (26.34) 13.66+3.32 29.58+3.02 24.05+4.59
Years of work 0.124 0.796 0.136
<5 years 78 (34.82) 12.24+4.12 29.05+346 23.10+4.41
5-9.9 years 57 (25.45) 11.93+4.00 28.84+4.09 22.74+451
>10 years 89 (39.73) 13.26+3.15 19.30+3.71 24.07+4.30
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(41.92%) and =10 years of working experience (51.97%)
(Table 2).

The mean knowledge score of the physicians was
12.57+3.76 (total score: 0-22, 57.14%), indicating insuf-
ficient knowledge. Among all knowledge items, only K5
(“MClI in PD might appear in the early stage of the disease
and may even precede the onset of motor impairment”)
was correctly answered by more than 60% of the physi-
cians (Table 3). Among the nurses, the mean knowledge
score was 9.97%4.70 (total score: 0-22, 45.32%), which
was insufficient. The items K5 (“MCI in PD might appear
in the early stage of the disease and may even precede the
onset of motor impairment”) and K2 (“MCI is an inter-
mediate state between normal cognitive function and
PDD”) were correctly answered by more than 60% nurses
(Table 3). The knowledge scores varied among nurses of
different genders (P=0.037) and working departments
(P=0.029) (Table 2).

The mean attitude score was 29.10+3.71 (total score:
0-32, 90.94%) in the physicians and 25.27+£8.96 (78.97%)
in the nurses, indicating a favorable attitude (Tables 1 and
2). More than 50% of the physicians and more than 40%
of the nurses agreed that “some physicians and nurses

Table 2 Demographic characteristics of the nurses
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lack awareness and attention to cognitive impairment in
PD and its rehabilitation interventions” The physicians
had higher scores than the nurses for items A2, A3, A5,
A6, A7, and A8 (all P<0.050) (Table 4).

The mean practice score was 21.07+8.03 (total score:
0-28, 75.25%) in the physicians and 25.27+8.96 (78.97%)
in the nurses, indicating active practice. The practice
scores varied among nurses with different working in dif-
ferent departments (P=0.009) (Table 2). More than 60%
would educate patients to take their medications as pre-
scribed by their physicians and advise on dietary precau-
tions. Physicians had higher scores than the nurses for
item P7 (P=0.036) (Table 5).

The knowledge scores were positively correlated with
the attitude and practice (physician: r=0.38, nurse:
r=0.73, both P<0.001) scores, and the attitude scores
positively correlated with the practice scores (physician:
r=0.44, nurse: r=0.84, both P<0.001) (Table 6). Among
physicians, only the knowledge scores (OR=4.23, 95%CI:
2.36-7.58, P<0.001) and attitude scores (OR=3.00,
95%CI: 1.67-5.37, P<0.001) were independently associ-
ated with practice. Among nurses, the knowledge scores
(OR=4.31, 95%CI: 2.31-8.05, P<0.001), attitude scores

Characteristics n (%) Knowledge Score Attitude Score Practice Score
Mean+SD P Mean+SD P Mean+SD P
Nurse 229 9.97+4.70 2527+896 21.07+8.03
Sex 0.037 0.561 0.085
Male 6(2.62) 5.67+524 19.33+£15.27 14.33+11.67
Female 223(97.38) 10.09+4.64 2543+873 2126+7.87
Age, years 0.202 0.108 0.808
<30 91 (39.74) 9.59+5.06 24.74+996 20.75+8.78
31-40 102 (44.54) 10.75+4.00 26.69+6.90 21.84+6.59
> 4] 36 (15.72) 8.72+530 2261+10.79 19.72+9.62
Education 0.508 0.035 0.397
Junior college/bachelor’s degree 221(96.51) 991+4.71 25.10+9.06 2097+8.12
Master's degree and above 8 (3.49) 1.63+4.57 30.13+2.95 23.88+458
Institution 0.238 0422 0.149
Public primary/secondary hospital 75 (32.75) 9.75+4.32 25.51+797 2152+7.06
Public tertiary hospital 137 (59.83) 0.37+4.76 2561+888 21.39+8.08
Private hospital 17 (7.42) 7.71+£535 21471278 16.59+10.51
Department 0.029 0.142 0.009
Neurology 134 (58.52) 0.80+3.75 27.13+£532 22.69+548
Rehabilitation 48 (20.96) 8.00+5.88 20.77+£12.83 16.50+10.83
Public health service/chronic disease follow-up center 47 (20.52) 9.62+5.23 2455+10.78 21.15+£9.16
Professional title 0.342 0.949 0.078
None 19 (8.30) 8.63+4.81 24.05+10.99 1747 +9.08
Junior 96 (41.92) 9.82+4.83 2535+9.17 21.51+8.18
Intermediate 80 (34.93) 10.56+£4.58 2543+8.39 21.00+£7.63
Vice-senior / Senior 34 (14.85) 9.74+457 25.35+8.80 2203+7.72
Years of work 0.361 0.505 0.714
<5 years 62 (27.07) 9.19+4.74 2511+£10.28 19.98+9.08
[5,10) years 48 (20.96) 0444512 24.85+883 21.40+7.70
>10 years 119(51.97) 10.18+4.49 2552+832 21.51+£758
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Table 4 Attitude regarding cognitive dysfunction in Parkinson’s
disease and cognitive rehabilitation

Knowledge Known/correct n (%)
Physicians  Nurses
K1. Cognitive dysfunction is one of the com- 23 (10.27) 17 (8.13)

mon non-motor symptoms of PD, including
mild cognitive impairment (MCI) and Parkin-
son’s disease dementia (PDD).

K2. MCl is an intermediate state between 105 (46.88) 139

normal cognitive function and PDD. (66.51)
K3.The risk factors for the development of 107 (47.77) 72
dementia in PD patients. (34.45)
K4.The medications that should be dis- 40 (17.86) 25
continued in PD patients with Cognitive (11.96)

dysfunction.
K5. MClin PD can appear in the early stage of 193 (86.16) 165

the disease and may even precede the onset (78.95)

of motor impairment.

K6.The Montreal Cognitive Assessment 72 (32.14) 27

(MoCA), the Parkinson’s Disease Cogni- (12.92)

tive Rating Scale (PD-CRS), and the Mattis

Dementia Rating Scale-2 (MDRS-2) are the

three scales currently recommended for

evaluating overall cognitive function in PD

with better validity and reliability.

K7.The rehabilitation treatments for PD have 103 (45.98) 50

proven effective. (23.92)

K8. How to carry out cognitive training for 80 (35.71) 46

patients. (22.01)

K9. Aerobic exercise may be effective in 92 (41.07) 50

improving executive function in PD patients, (23.92)

and appropriate aerobic exercise, such as

horizontal exercise bicycles, is recommend-

ed for PD patients with MCl.

K10. Transcranial direct current stimulation 88(39.29) 45

(tDCS) treatment may be considered for PD (21.53)

patients with MCI.

K11.The dietary precautions for PD patients. 103 (45.98) 65
(31.10)

(OR=5.18, 95%CI: 2.82-9.53, P<0.001), and the work-
ing department (Ref: rehabilitation; neurology: OR=2.26,
95%CI: 1.01-5.08, P=0.048; public health service/chronic
disease follow-up center: OR=2.98, 95%CIL: 1.12-7.92,
P=0.028) were independently associated with practice
(Table 7). The CFA in the final study population showed
that the questionnaire fits the KAP model well (Table 8;
Fig. 1).

Discussion

This study investigated the KAP of healthcare profession-
als regarding cognitive dysfunction in PD and cognitive
rehabilitation. The results suggested that physicians and
nurses in Jiangsu have insufficient knowledge, favorable
attitudes, and active practice toward cognitive impair-
ment and cognitive rehabilitation in PD. The results
might help design training and educational activities
to improve the KAP of healthcare professionals toward

Attitude Physicians, Nurses,n P

n (%) (%)
Mean+SD Mean+SD
3.74+£059 3.68+061

A1. Early diagnosis and interven- 0.192
tion of MCl in patients with PD are
of clinical importance.

A2.The individualized rehabilita-
tion intervention program for
patients with PD needs to be
developed based on the patient’s
condition.

A3. PD patients should be as-
sessed for cognitive function

using applicable neuropsychologi-
cal assessment scales.

375+052 3.64+064 0.025

368+£060 3.54x0.71 0.041

A4. Rehabilitation interventions 360+068 347+0.77 0.054
for cognitive impairment should

be provided to PD patients if they

subjectively perceive cognitive

function decline, even when neu-

ropsychological tests show they

have a normal cognitive function.
A5. Long-term management and
follow-up are needed for PD pa-

tients with cognitive impairment.

3.79£050  3.67£0.60 0.008

A6. Early rehabilitation inter- 3.72+057 3.58+0.69 0.021
ventions for PD patients are
beneficial in preventing cognitive
impairment.

A7.Some physicians lack aware-
ness and attention to cognitive
impairment in PD and its rehabili-

tation interventions.

342+072  307+£105 <0001

A8. Some nurses lack awareness 339+074  3.04+1.05 0.001
and attention to cognitive impair-
ment in PD and its rehabilitation

interventions.

cognitive dysfunction and cognitive rehabilitation for
patients with PD.

Few studies examined the KAP of healthcare providers
toward cognitive dysfunction and cognitive rehabilita-
tion in PD. Lim et al. [18] identified key patterns in the
management practices and styles of non-neurologists
and gaps in knowledge and practice regarding PD man-
agement. Alcalay et al. [19] reported low knowledge and
practice barriers to genetic counseling and testing in PD.
Knowledge is essential to the correct management of a
disease. The present study identified insufficient knowl-
edge in physicians and nurses regarding cognitive dys-
function and cognitive rehabilitation in PD, irrespective
of the department they were working in. Still, nurses
working in the neurology department exhibited higher
(yet insufficient) knowledge compared with the nurses
from the other departments, probably because they are
more exposed to knowledge transfer from the neurolo-
gists. In addition, poor knowledge among healthcare
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Table 8 Fitting of the CFA analysis

Practice Physicians, Nurses, n P
n (%) (%)

Mean+SD Mean*SD
3424074 3411077

P1-1 (Physician) Develop a follow- 0.681
up plan for the patient and inform
them and their family of the impor-
tance of long-term follow-up.

P1-2 (Nurse) Follow up patients
and inform them and their families
of the importance of long-term
follow-up.

P2. Assess risk factors of cognitive
impairment for all PD patients.

P3. Educate patients and their
families about the importance of
rehabilitation training.

P4. Educate patients and families on  3.33+0.82
ways to exercise cognitive function.
P5. Educate patients to take their
medications as prescribed by

the doctor and advise on dietary
precautions.

P6. Apply appropriate scales to
assess the patient’s cognitive
function.

325£080 322+091  0.749

349072  345+076  0.553

331+£084 0415

354+£064 360+067 0504

317+087 308+1.01 0354

P7. Be proactive in following 3.19+088 3.03+097 0.036

research advances related to cogni-
tive impairment in PD.

Table 6 Correlations among knowledge, attitude, and practice

Knowledge Attitude Practice
Physician Knowledge 1
Attitude 0.30(P<0.001) 1
Practice 0.38(P<0.001) 044 (P<0.001) 1
Nurse Knowledge 1
Attitude 067 (P<0.001) 1
Practice 0.73(P<0.001) 0.84(P<0.001) 1

Table 7 Multivariable logistic regression analysis of practice

Participants Variables OR (95%Cl) P
Physicians Knowledge score 4.23(2.36,7.58) <0.001
Attitude score 3.00(1.67,5.37) <0.001
Nurses Knowledge score 431 (2.31,8.05) <0.001
Attitude score 5.18 (2.82,9.53) <0.001
Department
Rehabilitation Ref.
Neurology 226 (1.01,5.08) 0.048

Public health service/ 298 (1.12,7.92)
chronic disease
follow-up center

0.028

providers would result in an inability to transmit ade-
quate knowledge to the patients and their caregivers, as
shown by previous studies [24—28].

This study showed that the correct rate of most knowl-
edge items was below 60%, indicating insufficient knowl-
edge. Therefore, at least all knowledge items in the

Indicator Reference Value
CMIN/DF 1-3 is excellent, 3-5 is good 2408
RMSEA <0.08is good 0.048
IFI >0.8is good 0.954
TU >0.8is good 0.947
CFI >0.8is good 0.953

present study might be included in future teaching, train-
ing, and education activities to improve the KAP toward
cognitive dysfunction in PD. A recent study indicated
that interprofessional education could increase knowl-
edge, promote team building, and change practice in the
care of PD [29], highlighting that the different healthcare
professionals have different perspectives on PD and could
learn from each other.

Of note, the correlations among the three dimensions
were relatively low in physicians (all r<0.50), while the
correlations among the three dimensions were relatively
high in nurses (all r>0.65). The physicians showed higher
attitude and practice scores than the nurses for some
items. This study was not designed to determine the rea-
sons for these differences, but it might be because phy-
sicians’ practice was not only based on their knowledge
and attitudes but also influenced by the guidelines and
instructions from their supervising physicians. In addi-
tion, the training of physicians is longer than for nurses
and is more focused on available treatments and disease
management, while the training of nurses is more focused
on performing care and nursing procedures. Future stud-
ies might be designed to examine such differences.

This study had several limitations. The participants
were from Jiangsu only, resulting in a relatively small
sample size and limiting the generalizability of the
results. Indeed, generalizability was always an issue
with KAP surveys since such surveys only assess a spe-
cific population at a specific time [16, 17]. Still, the same
questionnaire could be used in the future to determine
whether the KAP evolves in time or to determine the effi-
cacy of future training and continuous education activi-
ties. Almost all nurses were female, which could influence
the results. In addition, KAP surveys were biased by local
practice since the investigators tended to design the
items according to their local practice and experience.
Finally, all KAP studies are limited by the social desirabil-
ity bias. It is an inherent bias in all KAP studies, and there
is a possibility that some participants answered what they
know they should do instead of what they are doing [30,
31].

Conclusions

The physicians and nurses have insufficient knowledge,
favorable attitudes, and active practice toward cogni-
tive dysfunction in PD and cognitive rehabilitation. This
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Fig. 1 The confirmatory factor analysis (CFA) based on the KAP model

study identified gaps in KAP and suggested educational
activities, such as training and competition, to improve
the KAP towards cognitive dysfunction in PD.
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