
Am J Transl Res 2021;13(5):5315-5321
www.ajtr.org /ISSN:1943-8141/AJTR0127716

Original Article
Effect of PDCA-based nursing  
intervention on activities of daily living, neurological 
function and self-management in acute cerebral stroke 

Li Huang1*, Chunwan Lu2*, Min Pang1, Li Li3, Yi Zhang2, Aikang Su4, Lili Ding5

1Department of Neurology, Hainan General Hospital, Hainan Affiliated Hospital of Hainan Medical University, 
Haikou 570311, Hainan, China; 2Department of Neurosurgery, The Second Affiliated Hospital of Hainan Medical 
College, Haikou 570311, Hainan, China; 3Department of Pediatrics, Hainan General Hospital, Hainan Affiliated 
Hospital of Hainan Medical University, Haikou 570311, Hainan, China; 4Department of Emergency, The Second 
Affiliated Hospital of Hainan Medical College, Haikou 570311, Hainan, China; 5Department of Pulmonary and 
Critical Care Medicine, Hainan General Hospital, Hainan Affiliated Hospital of Hainan Medical University, Haikou 
570311, Hainan, China. *Equal contributors.

Received December 6, 2020; Accepted February 2, 2021; Epub May 15, 2021; Published May 30, 2021

Abstract: Objective: This study explored and analyzed the effects of PDCA-based nursing intervention on the activi-
ties of daily living, neurological function and self-management of patients with acute cerebral stroke. Methods: A to-
tal of 137 patients with acute cerebral stroke who were hospitalized from March 2018 to March 2020 were enrolled 
and divided into the observation-group (n = 70) and the control-group (n = 67). The control-group was given routine 
care, while those subjects in the observation group were provided with nursing intervention under the optimiza-
tion of PDCA cycling. The activities of daily living (ADL), NIHSS score, self-management ability and life quality were 
compared between these two groups. Results: ADL scores of the two groups after intervention were much higher 
than those without intervention (P<0.05), and the observation-group had apparently higher scores than the control-
group (P<0.05). After intervention, the NIHSS scores of the two groups were much lower than before intervention 
(P<0.05), and the score of the observation-group was remarkably lower than the control-group (P<0.05). After 
intervention, the scores of each dimension of self-management behavior in both groups increased substantially 
compared to prior-intervention, and the score was higher in observation-group than in control-group (P<0.05). In ad-
dition, the two groups had increased scores in each dimension of life quality in post-intervention (P<0.05), and the 
observation-group had evidently higher scores than the control-group (P<0.05). Conclusion: PDCA-based nursing 
intervention can substantially enhance the daily living ability, neurological function, and self-management ability of 
patients, thus contributing to improve the clinical prognosis of patients and as such is worth popularizing.
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Introduction

As a common cerebrovascular disease seen in 
clinical treatment, acute stroke has a high mor-
tality and disability rate and imposes a great 
threat to patients’ life safety [1]. In recent years, 
with the changes of people’s lifestyles, diet 
structure and living habits, the incidence rate 
of acute stroke has increased remarkably, and 
the age of onset has gradually become younger 
[2, 3]. The rapid development of modern medi-
cal technology has made great progress in the 

treatment of acute stroke, and the mortality 
rate of patients has been substantially reduced. 
However, lingering dysfunction is usually found 
in patients, which increases the suffering of 
patients and leads to a decrease in their quality 
of life. Therefore, it has become a clinical focus 
to promote the best possible recovery of  
neurological function and improve the quality  
of life [4, 5]. PDCA cycle, which was firstly pro-
posed by Dr. Deming in the United States, 
includes four stages of P (Plan), D (Do), C 
(Check) and A (Action). It is a standardized and 
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scientific cycle system that is widely used in 
quality management, in which continuous 
learning and improvement are carried out [6]. 
In order to further promote the rehabilitation of 
patients, this study explored and analyzed the 
efficacy of PDCA-based nursing intervention on 
ADL, neurological function and self-manage-
ment of patients with acute cerebral stroke. 
The report is as follows.

Data and methods

Clinical data

A total of 137 patients with acute cerebral 
stroke hospitalized from March 2018 to March 
2020 were enrolled and randomly divided into 
the observation-group (n = 70) and the control-
group (n = 67). This study was approved by the 
ethics department in our hospital.

Inclusion and exclusion standard

Inclusive Criteria: ① The patients met the diag-
nostic criteria of acute stroke and were con-
firmed by CT or MRI examination [7]; ② No prior 
history of stroke; ③ Patients that were accom-
panied by limb dysfunction and neurological 
deficits; ④ Patients and their families volun-
tarily signed the informed consent.

Exclusive Criteria: ① Patients with malignant 
tumor; ② Patients with history of mental dis-
ease or disturbance of consciousness; ③ 
Patients with immune system diseases or 
hematopoietic system diseases; ④ Those 
unable to cooperate; ⑤ Patients who received 
thrombolytic therapy within one week of onset; 
⑥ Patients with severe disorders of the liver, 
kidney or heart function.

Method

The control-group was given routine nursing 
care, including the health training for patients 
and families upon admission, guidance on diet 
and life for patients, turn over support and 
rehabilitative training. 

The observation-group received PDCA-based 
nursing intervention, with specific procedures 
as follows: ① Plan: set up the acute stroke 
management team. We retrospectively ana-
lyzed the previous nursing experience and dis-
cussed the problems that existed in rehabilita-
tive nursing of patients to explore the causes 

and formulate corresponding improvement tar-
gets. In addition, we analyzed the possible 
problems and their influencing factors, orga-
nized corresponding plans for the key points of 
the problems, and put forward feasible and 
effective solutions. ② Do: The specialized staff 
adopted the PDCA management mode to col-
lect the patient’s data. The responsible physi-
cian and nurses evaluated the patient’s condi-
tion, introduced the patient ot admission infor-
mation and explained the necessity and func-
tion of nursing management, enabling the 
patients and their families to actively cooperate 
with the management. We instructed the 
patients to take balance movement training 
and daily living training. The nursing staff past-
ed the nursing plan in front of the patient’s bed, 
and informed the patients and their families of 
the matters needing attention in daily life. 
Nurses kept the patient’s skin clean and tidy, 
and cleaned the skin soaked with urine, sweat 
and drainage materials in time; and the nursing 
staff communicated with patients, to under-
stand their concerns, and listened patiently 
and gave guidance to relieve the negative emo-
tions of patients. The nurses communicated 
with patients to understand their concerns and 
alleviate their negative moods. ③ Check: The 
working group regularly reported on the pro-
gression of nursing work, conducted effective 
analysis of results, put forward the deficien- 
cies and problems during nursing process, and 
listed them out for discussion. ④ Action: The 
quality control team visited patients and their 
families every day to understand their satisfac-
tion and compliance with the nursing care, and 
ensured the project was implemented smooth-
ly. In addition, the team put forward reasonable 
opinions, understood the rehabilitative situa-
tion of patients, made summary analysis, and 
formulated corresponding solutions, which 
were included in the nursing plan for the follow-
ing week.

Index observation 

① Evaluation of ability of daily living (ADL) [8]: 
we evaluated the patients by Barthel Index (BI) 
before and after intervention. The scale scored 
0-100 points, and the lower scores referred to 
a more severe dysfunction of patients.

② Evaluation by National Institutes of Health 
Stroke Scale (NIHSS) [9]: The neurological func-
tion of patients before and after intervention 
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was evaluated by referring to the scoring points 
in Clinical Neurological Defect Scale of Stroke 
Patients and the National Institutes of Health 
Stroke Scale (NIHSS). The NIHSS included lan-
guage, body movement, consciousness, cogni-

tion, etc. A higher score indicated a more sever-
er deficit in neurological function of patients.

③ Evaluation of self-management behavior 
[10]: The patients’ self-management behavior 
were scored by the Self-management Behavior 
Scale for Stroke before and after intervention. 
The scale included 7 dimensions and 51 items 
of disease management, medication manage-
ment, diet management, daily living manage-
ment, emotional management, social function 
and interpersonal management, and rehabilita-
tion management. The evaluation was carried 
out with a Liket5 score method, and the higher 
score referred to better self-management 
behavior of patients. 

④ Evaluation of life quality [11]: the patients’ 
quality of life before and after intervention was 
evaluated by SF-36 health scale. The scale 
included eight dimensions: physiological func-
tioning (PF), role-functioning (RP), bodily pain 
(BP), general health (GH), vitality (VT), social 
functioning (SF), role-emotional (RE) and men-
tal health (MH). The total score of dimensions 
was 100 points, and the higher score referred 
to the better quality of life of patients.  

Statistical analysis

Data processing and analysis of the study were 
conducted by SPSS 25.0. The comparison of 
measurement data was by t-test and enumera-
tion data was by χ2 test. P<0.05 referred that 
the difference was statistically significant.

Table 1. Comparison of clinical data between the two groups

Group Number 
of cases

Gender
Age (years, ± sd)

Types of stroke
Male Female Cerebral infarction Cerebral hemorrhage

Observation group 70 39 31 64.28±12.10 48 22
Control group  67 35 32 65.03±13.42 38 29
t/χ2 - 0.167 0.344 2.059
P - 0.683 0.732 0.151

Table 2. Comparison of ADL scores between the two groups before and after intervention (points, 
_
x  ± 

sd)
group Number of cases Before intervention After intervention t P
Observation group 70 78.64±13.10 52.15±9.72 13.587 0.000
Control group 67 79.03±12.66 61.02±10.25 9.117 0.000
t - 0.178 5.217 - -
P - 0.859 0.000 - -

Figure 1. Comparison of ADL scores between the 
two groups before and after intervention. Note: Com-
pared with before intervention, aP<0.05; compared 
with after intervention, bP<0.05.
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Results

Clinical data

There was no significant difference in the clini-
cal data between the two groups (P>0.05), 
(Table 1).

Evaluation of ADL 

ADL scores of the two groups after intervention 
were much higher than those without interven-
tion (P<0.05), and the observation-group had 
apparently higher scores than the control-group 
(P<0.05) (Table 2 and Figure 1).

Evaluation of NIHSS 

After intervention, the NIHSS scores of the two 
groups were much lower than before interven-
tion (P<0.05), and the scores of the observa-
tion-group were remarkably lower than the con-
trol-group (P<0.05) (Table 3 and Figure 2).

Evaluation of self-management behavior

After intervention, the scores of each dimen-
sion of self-management behavior in two groups 
increased substantially compared to prior-inter-
vention, and the score was higher in the obser-
vation-group than in the control-group (P<0.05) 
(Tables 4 and 5).

Evaluation of life quality

The two groups had increased scores in each 
dimension of life quality post-intervention 
(P<0.05), and the observation-group had evi-
dently higher scores than the control-group 
(P<0.05) (Tables 6 and 7).

Discussion

Acute stroke is a common disorder of blood  
circulation seen in clinical work. The sudden 
onset and rapid progression of disease often 
lead to different degrees of limb dysfunction of 
patients, seriously affecting their quality of life 
[12]. In addition, patients with acute stroke 
often suffer from cognitive impairment with the 
main performance of poor memory, inattention, 
poor orientation, etc., seriously affecting the 
clinical prognosis of patients [13, 14].

The PDCA cycling management mode is a new 
management mode proposed in the middle of 
the 20th century. In recent years, it has been 
widely used in clinical nursing management by 
domestic and foreign scholars, and it is a stan-
dardized and scientific circulation system. A 
large number of clinical studies have confirmed 

Table 3. Comparison of NIHSS scores between the two groups before and after intervention (points, _
x  ± sd)
Group Number of cases Before intervention After intervention t P
Observation group 70 30.82±7.83 15.73±4.28 14.148 0.000
Control group 67 31.05±8.22 19.21±5.21 9.958 0.000
t - 0.168 4.280 - -
P - 0.867 0.000 - -

Figure 2. Comparison of NIHSS scores between the 
two groups before and after intervention. Note: Com-
pared with before intervention, aP<0.05; compared 
with after intervention, bP<0.05.
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that PDCA cycling can effectively improve the 
quality of clinical nursing management [15-17]. 
Patients with acute stroke often suffer from 
lower ability of daily living due to limb dysfunc-
tion. The PDCA-based nursing management 

mode can effectively evaluate the patient’s 
condition. Under this mode, nursing staff devel-
op personalized rehabilitative training pro-
grams, adjust the plan in time according to the 
actual situation of patients and apply it to the 

Table 4. Scores of self-management ability between the two groups before and after intervention 
(score, 

_
x  ± sd)

Group Number of 
cases

Disease  
management

Medication 
management

Diet  
management Daily life management

Observation group 70 47.48±10.22 26.57±4.33 32.47±6.94 33.78±9.87
Control group 67 38.84±9.30 21.46±4.38 27.69±7.21 24.16±6.46
t - 5.168 6.866 3.954 6.718
P - 0.000 0.000 0.000 0.000

Table 5. Scores of self-management ability between two groups before and after intervention-contin-
ued (score, 

_
x  ± sd)

Group Number of 
cases

Emotion  
management

Social function and interpersonal 
management

Recovery  
management

Observation group 70 18.27±3.15 22.38±2.17 25.47±4.21
Control group 67 15.22±2.64 18.97±2.06 20.93±3.79
t - 6.129 9.425 6.624
P - 0.000 0.000 0.000

Table 6. Scores of life quality between two groups before and after intervention (points, 
_
x  ± sd)

Group Time PF RP BP CH
Observation group (n = 70) Before intervention 56.49±6.47 58.93±5.94 55.96±6.17 54.85±6.92

After intervention 68.95±7.83a 70.25±6.44a 69.08±5.63a 67.48±6.73a

T 10.263 10.810 13.142 10.947
P 0.000 0.000 0.000 0.000

Control group (n = 67) Before intervention 56.17±7.22 58.20±6.07 55.73±6.48 55.07±6.34
After intervention 65.48±7.39 65.48±6.82 62.37±5.94 61.92±5.42
T 7.376 6.527 6.183 6.722
P 0.000 0.000 0.000 0.000

Note: Compared with the control group, aP<0.05.

Table 7. Scores of life quality between two groups before and after intervention-continued (points, 
_
x  

± sd)
Group time VT SF RE MH
Observation group (n = 70) Before intervention 60.37±5.37 56.38±6.20 54.04±5.97 57.48±6.84

After intervention 73.85±7.20a 68.39±6.84a 67.21±7.03a 66.94±7.05a

  t 12.458 10.776 11.837 7.972
  P 0.000 0.000 0.000 0.000
Control group (n = 67) Before intervention 59.74±6.21 56.04±5.97 54.83±6.38 57.03±5.97

After intervention 67.43±6.02 62.64±6.48 61.46±6.58 62.31±7.39
  t 7.278 6.131 5.921 4.549
  P 0.000 0.000 0.000 0.000
Note: Compared with the control group, aP<0.05.
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implementation of the next plan In the whole 
process, the nursing work is closely linked and 
the actual needs of patients are taken as the 
guidance, which greatly improves the work effi-
ciency and enables the nursing quality to occur 
as a spiral rise [18, 19].

This study explored and analyzed the efficacy  
of PDCA-based nursing intervention on ADL, 
neurological function and self-management of 
patients with acute cerebral stroke. According 
to the results, the ADL, neurological function, 
self-management ability and life quality in the 
observation-group had obvious post-interven-
tion improvement compared to those in the 
control-group. The results are similar to those 
reported by other scholars [20, 21], the PDCA-
based nursing intervention can effectively 
improve ADL, neurological function, self-man-
agement behavior and quality of life in pa- 
tients with acute stroke. Under the PDCA cycl- 
ing management mode, nursing staff are 
actively involved in the nursing work of patients, 
they timely understand the patient’s condition 
and psychological changes. This not only 
enables timely adjustment of nursing mea-
sures, but also provides individualized nursing 
services for each patient. The improvement of 
patients’ compliance with treatment can pro-
mote the recovery of disease, and also promote 
the ability of patients to manage their condi-
tions, thereby improving patients’ satisfaction 
with nursing services and clinical prognosis 
[22-24]. 

However, due to the insufficient sample quan-
tity included in this study, more larger sample 
data are required to analyze the effect of nurs-
ing strategies of patients with acute stroke.

In conclusion, the PDCA-based nursing inter-
vention can substantially enhance the daily liv-
ing ability, neurological function, and self-man-
agement ability of patients, thus contributing  
to improvement of the clinical prognosis of 
patients and is worth popularizing.
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