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Abstract. – OBJECTIVE: Cerebral infarc-
tion is induced by cerebral artery occlusion, re-
sulting in ischemia, hypoxia, necrosis of brain 
cells in the corresponding blood supply area, 
and then dysfunction. Health action process ap-
proach (HAPA) model emphasizes the proposal 
and practice of health behavior as a whole and 
uses self-monitoring and encouraging ultimate-
ly developed health behavior. The present study 
explores the effects of comprehensive nursing 
measures of HAPA model on neurotransmitters, 
self-care ability and clinical outcomes of cere-
bral infarction patients.

PATIENTS AND METHODS: One hundred 
and ten patients with cerebral infarction diag-
nosed and treated in our hospital from July 2020 
to February 2022 were included as the subjects. 
The subjects were randomly grouped as the 
control (55 patients) and the study group (55 pa-
tients) and received conventional nursing mea-
sures and additional comprehensive nursing 
measures of HAPA model, respectively. The pa-
tients were tested for changes in self-care abil-
ity, nerve damage [myelin basic protein (MBP), 
S100B, glial fibrillary acidic protein (GFAP), neu-
ron-specific enolase (NSE)] and neurotransmit-
ter indexes [acid-soluble protein (Asp), neuro-
peptide Y (NPY), substance P (SP), glutamate 
(Glu)], respectively. The patients were consid-
ered as the good prognosis group (47 cases) 
and poor prognosis group (63 cases) according 
to the prognosis after comprehensive care. The 
logistic regression model was used to analyze 
the risk factors affecting the poor prognosis of 
patients with cerebral infarction.

RESULTS: After nursing, China Stroke Scale 
(CSS) score, the Fugl Meyer Rating Scale (FMA) 
score and Barthel index were significantly high-
er in both groups than before nursing, and all in-
dexes were significantly higher in the study group 
than in the control group (p< 0.05). The length of 
hospital stay was significantly shorter in the study 
group than in the control group (p< 0.05). Com-

pared with before nursing, the health knowledge, 
self-care skills, self-responsibility and self-con-
cept of two groups were strongly increased after 
nursing, and the study group had much higher in-
dexes than the control group (p< 0.05). After nurs-
ing, the levels of MBP, S100B, GFAP, NSE, Asp, 
NPY, SP and Glu in both groups were largely de-
creased, and more significant decrease was found 
in the study group (p< 0.05). Age, body mass in-
dex (BMI), hypertension history, coronary heart 
disease history and National Institutes of Health 
Stroke Score (NIHSS) score after treatment were 
significantly different between the good and poor 
prognosis groups (p< 0.05). The prognosis of pa-
tients in the study group was 52.73%, which was 
significantly higher than 32.73% in the control 
group (p< 0.05). Age, hypertension history, and 
post-treatment NIHSS score were independent 
risk factors related to poor prognosis by logistic 
multiple regression analysis (p< 0.05).

CONCLUSIONS: Comprehensive care mea-
sures of HAPA model may be used with advan-
tage to improve the self-care ability, reduce the 
degree of neurological damage, and improve 
neurological function in cerebral infarction pa-
tients. Age, hypertension history, and NIHSS 
score after treatment were all risk factors relat-
ed to poor prognosis.
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Introduction

Cerebral infarction is a common lethal and dis-
abling disease with high incidence rate, disability 
rate and recurrence rate due to cerebral ischemia 
and hypoxia caused by interruption of blood flow 
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in local blood supply area1. The morbidity of ce-
rebral infarction is increasing year by year with 
the improved living standards. Once a patient 
has cerebral infarction, with the extension of the 
ischemic time, the ischemic injury area gradually 
expands until it develops into irreversible injury, 
which not only brings serious impact to the pa-
tient and his family, but also brings huge burden 
to the society2,3. Thus, timely detection and effec-
tive treatment count for much to reduce the de-
gree of neurological impairment and improve the 
prognosis of patients.

Health action process approach (HAPA) mod-
el is a health action theory proposed by German 
psychologists4,5, which believe that different in-
tervention methods need to be adopted to im-
plement different measures to promote different 
health behaviors. There are many influencing fac-
tors of cerebral infarction, and the rehabilitation 
of patients is a long process. In the past, the treat-
ment of cerebral infarction was conducted based 
on drug combined nursing, but it failed to achieve 
ideal results, and even caused poor self-care abili-
ty of patients5,6. Comprehensive nursing measures 
are a new type of nursing intervention measures, 
which can effectively improve patients’ bad mood 
and achieve the purpose of auxiliary treatment of 
diseases to a certain extent7.

In this study, the effects of comprehensive 
nursing measures of HAPA model on neurotrans-
mitters, self-care ability and clinical outcomes 
were explored in cerebral infarction patients. It 
provides relevant references for clinical nursing 
staff to improve the self-care ability of patients 
with cerebral infarction, enhance clinical out-
comes, and promote early rehabilitation. 

Patients and Methods 

General Material
One hundred and ten cerebral infarction pa-

tients diagnosed and treated in our hospital 
during July 2020 to February 2022 were random-
ly selected as the subjects. Among them, 58 male 
patients and 42 female patients were included and 
the average age of them was (43.27±8.16) years. 
Inclusion criteria: (1) All subjects conformed to 
relevant diagnostic criteria for cerebral infarction8 
and were confirmed by head imaging. (2) All the 
patients had their first onset, and the onset time 
was less than 2 days. (3) All the subjects and their 
families signed the informed consent and actively 
cooperated with the study. (4) The patients had 

normal mental symptoms and no previous cere-
bral hemorrhage. Exclusion criteria: (1) patients 
with central nervous system infectious diseases 
history. (2) patients with severe liver and kidney 
function or cardiac dysfunction; (3) pregnant or 
lactating patients; (4) patients received major sur-
gery 2 months before participating in the study. 
According to the principle of the random num-
ber table, these 110 subjects were grouped as the 
study group (55 cases) and the control group (55 
cases). This study was authorized by the Ethics 
Committee of our hospital.

Methods
Control group: patients received routine nurs-

ing measures. Health education was given to pa-
tients on admission. The patients were informed 
of relevant precautions about the disease once a 
week during hospitalization. Patients followed 
the doctor’s instructions. Patients’ condition was 
closely observed. Patients were informed of regu-
lar follow-up at discharge.

Study Group: patients adopted additional com-
prehensive nursing measures of HAPA model9. A 
nursing intervention team including attending doc-
tors, nursing staff and cerebral infarction experts 
was established. The basic data of the patients were 
collected, and the health education manual of cere-
bral infarction was distributed to the patients and 
their families to explain the relevant knowledge 
and precautions of the disease in detail. The health 
manual was compiled based on the HAPA model, 
including the causes and hazards of diseases. Pa-
tients were encouraged according to their cogni-
tion and attitude towards the disease to stimulate 
their self-confidence against the disease. Assisting 
patients to develop a long-term functional exercise 
plan, enhance patients’ self-efficacy, guide patients 
to carry out rehabilitation training, and encourage 
patients to exercise every day. Psychological inter-
vention should be given to patients to help them 
adjust themselves, make patients realize the sever-
ity of the disease, reduce their bad emotions, and 
strive to cooperate with the treatment of the dis-
ease to promote the recovery of patients. 

Outcome Measures 
Analysis of recovery of patients with cerebral 

infarction: the recovery of patients was eval-
uated by the China Stroke Scale (CSS) score10, 
the Fugl Meyer Rating Scale (FMA) score11, the 
Barthel index12 and length of hospital stay. The 
CSS score included 8 items such as conscious-
ness, horizontal gaze function and facial mus-



X.-H. Tian, X. Chen, G.-F. Jiang

4464

cles, each of which varied from a total score of 
45 points. The higher the score, the more serious 
the patient’s condition. The FMA score included 
15 items such as upper limb/lower limb reflex 
activity and flexor joint movement. Each score 
varied with a total score of 100 points. The high-
er the score, the higher the patient’s neurological 
function. The Barthel index rating scale included 
10 items such as eating, transfer, and grooming, 
each with different scores, with a total score of 
100 points. The lower the score, the more serious 
the patient’s condition.

Detection of self-care ability: the changes in 
self-care ability before and after treatment were 
accessed using the self-care ability assessment 
scale13, including health knowledge level, self-
care skills, self-responsibility and self-concept. A 
total of 43 items were included, and each item was 
divided into 0-4 points. Among them, “very dif-
ferent from me”, “some different from me”, “No 
comments”, “some like me” and “very similar to 
me” were considered as 0, 1, 2, 3 and 4 score re-
spectively, with a total score of 172. Higher score 
indicated stronger self-care ability.

Nerve injury and neurotransmitter detection: 
4 ml of fasting venous blood was gathered from 
each patient before and after nursing and centri-
fuged at the 4,500 r/min to obtain the superna-
tant. Changes in the level of nerve injury indexes 
[Myelin basic protein (MBP), S100B, Glial fibril-
lary acidic protein (GFAP), Neuron specific eno-
lase (NSE)] and neurotransmitter indexes [Acid 
soluble protein (Asp), Neuropeptide Y (NPY), 
Substance P (SP) and glutamate (Glu)] were eval-
uated by radioimmunoassay and enzyme-linked 
immunosorbent assay, respectively. Radioimmu-
noassay: NSB, S0, S1-S6, and U0 were labeled 
in polystyrene test tubes (U tubes), and different 
concentrations (300 μL, 200 μL, 100 μL) buffers 
were added to NSB, S0 and U0 tubes, respec-
tively. 200 μL of standard solution was added 
to S1-S6 tubes, 200 μL samples were counted in 
U tubes and U0 tubes, and 100 μL of antiserum 
were added to S0, S1-S6 and U tubes. Then, the 
reagents were mixed and placed at 4°C for 48 h. 
100 μL of labeled samples were added into each 
tube and mixed well, and then a separating agent 
was added, mixed thoroughly, stood, centrifuged, 
taken the precipitate, and used a fully automatic 
γ radio-immunometer (Zhuhai Beso Biotechnol-
ogy Co., Ltd., Xiangzhou District, Zhuhai City, 
Guangdong Province, China, model: BSJ-PT104) 
for detection. The radioimmunoassay kit was pur-
chased from Shanghai Xinyu Biotechnology Co., 

Ltd. (Xinqiao Town, Songjiang District, Shang-
hai, China). Enzyme-linked immunosorbent 
method: the standards were first prepared, and 
100 μL of standards and samples of different con-
centrations were added in blank wells, standard 
wells and sample wells to be tested. The mixtures 
were incubated for 30 min at 37°C, and then were 
added with 100 μL of primary antibody and en-
zyme-coated avidin with the incubation at 37°C 
in the dark for about 15 min. An Enzyme-Linked 
Immunosorbent Assay (BIOBASE8001, Jinan 
Noobao Medical Device Co., Ltd. of Lixia Dis-
trict, Jinan City, Shandong Province, China) was 
used. The assay program was set, 100 μL chro-
mogenizer was added, and then incubated in the 
dark for 15 min. The reaction was stopped by 
adding 100 μL stop solution. Enzyme-Linked 
Immunoassay kits were purchased from Wuhan 
Merck Biotechnology Co., Ltd (East Lake New 
Technology Development Zone, Wuhan, Hubei 
Province, China). 

The prognosis of patients was evaluated by 
Grasse prognosis, with a score of 1-5 points. 1 
point indicated recovery, 2-3 point indicated im-
provement, 4 points indicated aggravation, and 5 
points indicated disease and death. The good rate 
was calculated with the following formula: (re-
covery + improvement)/number of cases × 100%.

Analysis of influencing factors: according to 
the prognosis after comprehensive nursing, the 
patients were considered as the good prognosis 
group (47 cases) and poor prognosis group (63 
cases). The basic clinical data of patients were 
gathered and poor prognosis of patients with ce-
rebral infarction related factors were analyzed by 
Univariate analysis. The screening process of the 
study subjects of cerebral infarction patients was 
shown in Figure 1. 

Statistical Analysis
SPSS 22.0 (IBM Corp., Armonk, NY, USA) was 

used to calculate different observation indicators 
and data. Enumeration data such as age and gen-
der of patients with different prognosis outcomes 
were expressed in cases (%) and compared using 
χ2 test. The self-protection ability, neurotransmit-
ters, nerve injury indexes and some other measure-
ment data were all tested by normal distribution, 
and they all conformed to normal distribution. The 
measurement data were shown in the form of (±s) 
and compared using t-test between groups. Logis-
tic regression model was used to analyze the fac-
tors related to poor prognosis of cerebral infarction 
patients. p< 0.05 was statistically significant.
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Results

Effect of Comprehensive Nursing Measures 
on Recovery of Cerebral Infarction

Before nursing, CSS score, FMA score and Bar-
thel index between the study group and the control 
group had no significant difference (p> 0.05). Af-
ter nursing, the CSS score, FMA score and Barthel 
index of the two groups were all obviously elevat-
ed, and the study group had much higher indexes 
than the control group (p< 0.05). The study group 
had sharply shorter hospitalization time than the 
control group (p< 0.05, Table I).

Effect of Comprehensive Nursing 
Measures on Self-Care Ability of Patients 
with Cerebral Infarction

Before nursing, the health knowledge level, 
self-care skills, self-responsibility and self-con-

cept between two groups had no significant dif-
ference (p> 0.05). After nursing, health knowl-
edge, self-care skills, self-responsibility and 
self-concept of the two groups were strongly en-
hanced, and a more obvious increase was found 
in the study group (p< 0.05, Table II). 

Effect of Comprehensive Nursing 
Measures on Nerve Injury and 
Neurotransmitter in Patients 
with Cerebral Infarction

Before nursing, the levels of MBP, S100B, 
GFAP, NSE, Asp, NPY, SP and Glu in serum 
of patients with cerebral infarction between two 
groups had no significant difference (p> 0.05). 
After nursing, the levels of MBP, S100B, GFAP, 
NSE, Asp, NPY, SP and Glu were largely de-
creased, and the study group had more significant 
decrease (p< 0.05, Table III). 

Figure 1. The screening process of the study subjects of cerebral infarction patients.

Table I. Effect of comprehensive nursing measures on recovery of cerebral infarction ( x– ±s).

Index Time The study  The control t p
  group (n=55) group (n=55) 

CSS score Before nursing 35.12±8.77 36.18±9.13 0.621 0.536
 After nursing 18.46±4.25 23.45±6.28 4.880 < 0.001
FMA score Before nursing 38.56±10.42 39.42±10.18 0.438 0.662
 After nursing 58.85±12.25 50.21±12.13 3.717 < 0.001
Barthel index Before nursing 62.25±12.13 61.98±12.74 0.114 0.910
 After nursing 78.72±10.26 71.52±11.33 3.493 0.001
Hospitalization time Before nursing — —  
 After nursing 17.25±2.18 23.87±3.26 12.519 < 0.001

China Stroke Scale (CSS) score, Fugl Meyer Rating Scale (FMA) score.
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Effect of Comprehensive Nursing 
Measures on Prognosis of Patients 
with Cerebral Infarction

The good prognosis rate of the study group 
and the control group was 52.73% and 32.73%, 
respectively (p< 0.05, Table IV).

Univariate Analysis on Prognosis 
of Patients with Cerebral Infarction

The good prognosis group and poor progno-
sis group were judged according to the clinical 
outcome after treatment. Age, body mass index 
(BMI), hypertension history, coronary heart dis-
ease history and National Institutes of Health 
Stroke Score (NIHSS) score after treatment were 

markedly different between two groups (p< 
0.05). There was no significant difference in gen-
der, smoking history, drinking history, diabetes 
history and NIHSS score before treatment (p> 
0.05, Table V).

Multivariate Analysis of Poor 
Prognosis in Patients with Cerebral 
Infarction

Age, hypertension history, and post-treatment 
NIHSS score were independent risk factors relat-
ed to poor prognosis by logistic multiple regres-
sion analysis (p< 0.05), and comprehensive nurs-
ing measures were protective factors (p< 0.05, 
Table VI).

Table II. Effect of comprehensive nursing measures on self-care ability of patients with cerebral infarction ( x– ±s) (score).

Index Time The study  The control t p
  group (n=55) group (n=55) 

Health knowledge Before nursing 31.16±4.38 30.70±4.42 0.548 0.585
 level After nursing 54.28±4.70 47.35±4.36 8.017 < 0.001
Self-care skills Before nursing 24.19±4.08 24.27±4.14 0.102 0.919
 After nursing 41.11±2.69 29.19±2.92 22.266 < 0.001
Self-responsibility Before nursing 11.27±2.16 11.52±3.18 0.482 0.631
 After nursing 21.52±2.30 15.15±3.42 11.462 < 0.001
Self-concept Before nursing 16.18±4.15 16.41±4.18 0.290 0.773
 After nursing 26.27±3.95 20.39±3.24 8.536 < 0.001

Table III. Effect of comprehensive nursing measures on nerve injury and neurotransmitter in patients with cerebral infarction ( x– ±s).

Index Time The study  The control t p
  group (n=55) group (n=55) 

MBP (μg/L) Before nursing 7.45±0.73 7.40±0.75 0.354 0.724
 After nursing 2.10±0.24 4.02±0.50 25.674 < 0.001
S100B (μg/L) Before nursing 1.52±0.19 1.47±0.20 1.344 0.182
 After nursing 0.69±0.09 1.07±0.14 16.933 < 0.001
GFAP (ng/L) Before nursing 23.50±2.10 23.48±3.09 0.040 0.968
 After nursing 7.27±0.76 14.37±2.16 22.995 < 0.001
NSE (μg/L) Before nursing 49.64±5.18 50.18±5.07 0.553 0.582
 After nursing 14.81±2.09 28.95±3.52 25.616 < 0.001
Asp (μmol/L) Before nursing 40.96±3.88 41.18±4.09 0.289 0.773
 After nursing 9.69±2.06 22.57±2.15 32.080 < 0.001
NPY (μg/L) Before nursing 262.58±30.64 255.29±29.28 1.276 0.205
 After nursing 92.46±9.28 149.27±20.39 18.807 < 0.001
SP (μg/mL) Before nursing 6.42±0.69 6.39±0.80 0.211 0.834
 After nursing 2.10±0.22 4.02±0.64 21.040 < 0.001
Glu (μmol/L) Before nursing 90.59±8.65 90.45±9.29 0.082 0.935
 After nursing 25.57±2.52 43.05±4.72 24.228 < 0.001

Myelin basic protein (MBP), S100B, glial fibrillary acidic protein (GFAP), neuron-specific enolase (NSE), acid-soluble protein (Asp), 
neuropeptide Y (NPY), substance P (SP), glutamate (Glu).
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Table V. Univariate analysis on prognosis of patients with cerebral infarction ( x– ±s).

Groups  Good prognosis  Poor prognosis  χ2/t p
  group (n=47) group (n=63) 

Age (years, %)    18.055 < 0.001
 < 70 44 (93.62) 36 (57.14)  
 ≥ 70 3 (6.38) 27 (42.86)  
Gender (%)    0.449 0.503
 Male 32 (68.09) 39 (61.90)  
 Female 15 (31.91) 24 (38.10)  
BMI (kg/m2)    5.960 0.015
 < 30 34 (72.34) 31 (49.21)  
 ≥ 30 13 (27.66) 32 (50.79)  
Smoking history (%)    0.639 0.424
 Yes 26 (55.32) 30 (47.62)  
 No 21 (44.68) 33 (52.38)  
Drinking history (%)    0.565 0.452
 Yes 15 (31.91) 16 (25.40)  
 No 32 (68.09) 47 (74.60)  
Hypertension history (%)    10.402 0.001
 Yes 4 (8.51) 22 (34.92)  
 No 43 (91.49) 41 (65.08)  
Diabetes history (%)    0.053 0.808
 Yes 6 (12.77) 9 (14.29)  
 No 41 (87.23) 54 (85.71)  
Coronary heart disease     6.811 0.009
 history (%) Yes 3 (6.38) 16 (25.40)  
 No 44 (93.62) 47 (74.60)  
NIHSS score (score)    
 Before treatment 14.05±3.46 15.24±3.78 1.693 0.093
 After treatment 7.35±2.14 10.85±2.03 8.740 < 0.001
Nursing method    4.495 0.034
 comprehensive nursing 29 (64.44) 26 (47.27)  
 routine nursing 18 (32.73) 37 (67.27)  

Table IV. Effect of comprehensive nursing measures on prognosis of patients with cerebral infarction [cases (%)].

CRP: C-reactive protein, WBC: White blood cell, NEU: Neutrophil, LYMPH: Lymphocyte.

Groups Cases Recovery Improvement  Aggravation  Death Good recovery rate

The study group 55 14 (25.45) 15 (27.27) 15 (27.27) 11 (20.00) 29 (52.73)
The control group 55 8 (14.55) 10 (18.18) 19 (34.55) 18 (32.73) 18 (32.73)
χ2      4.495
p      0.034

Table VI. Multivariate analysis of poor prognosis in patients with cerebral infarction

Index B value Wald Standard Odds p-value                95% CI 
   error ratio 
      Upper limit Lower limit

Age 0.568 7.415 0.745 1.836 0.023 1.394 2.319
BMI 0.212 1.637 0.311 1.016 0.238 0.806 1.538
Hypertension history 1.478 10.417 0.831 4.042 0.013 2.631 5.452
Coronary heart disease history 0.313 1.518 0.274 1.838 0.113 1.312 1.624
Post-treatment NIHSS score  1.163 8.526 0.742 2.972 0.005 1.730 4.117
Comprehensive nursing  -1.915 10.546 0.375 0.146 0.001 0.058 1.268
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Discussion

Acute cerebral infarction (ACI) is a common 
clinical syndrome of cerebral functional impair-
ment. If not treated in time, it may even cause 
aphasia, hemiplegia, cognitive impairment, etc. In 
the past, thrombolytic therapy was mainly used for 
acute cerebral infarction treatment. The thrombo-
lytic therapy accelerates the recovery of cerebral 
blood flow in the ischemic area by saving the re-
maining brain cells, thereby reducing the cerebral 
infarction area and improving the prognosis. How-
ever, the patients’ requirements for service quality 
are constantly improving with the change of social 
medical model, and the clinical nursing methods 
are gradually changing to “patient-centered14”. 
HAPA model considers that the interaction be-
tween affective factors and cognitive behavior 
plays an important role in maintaining and chang-
ing individual behavior. At the same time, corre-
sponding intervention measures should be taken 
for individuals at different behavioral stages, so 
as to promote the generation of healthy behaviors. 
Comprehensive nursing measures are a new type 
of nursing intervention measures, which can effec-
tively help patients to perfectly combine various 
nursing measures with medical personnel during 
treatment15. In this study, the patients were given 
comprehensive nursing measures based on HAPA 
model to explore its impact on the treatment effect.

Self-care behavior promotes the health and com-
fort of patients16. In the case that the body itself cannot 
effectively carry out self-care, it is necessary to give 
full play to the inherent potential of patients’ self-care. 
The self-care ability assessment scale includes health 
knowledge level, self-care skills, self-responsibility 
and self-concept. In the research related to chronic 
diseases of the elderly, some scholars17 found that 
medical care combined with continuous and com-
fort nursing intervention were beneficial to improve 
the self-care ability and nursing effect of the elderly 
patients with chronic diseases, and significantly im-
proved the life quality and psychological state. The 
results of this study showed that the self-care ability 
of the patients in two groups was largely increased 
after nursing, and the study group had much higher 
self-care ability. These results indicated that appro-
priate nursing intervention could effectively improve 
the self-care ability of patients.

Cerebral infarction is one of the important caus-
es related to death. The study found that more than 
80% of patients might have died within 48 h after 
onset18. Even if the patient could survive, the later 
stage would be accompanied by varying degrees of 

consciousness disturbance and nerve damage. MBP, 
S100B, GFAP and NSE are all related to nerve inju-
ry. Among them, MBP belongs to a basic protein, 
which is an indispensable protein for maintaining 
the structure and function of nerve fiber myelin 
sheath and can effectively maintain the stability 
and function of the central nervous system. Under 
normal conditions, MBP is mainly expressed in 
nerve tissues. In the study of ischemic stroke, it was 
found19 that the treatment group had much higher 
MBP mRNA level than the ischemic group. MBP 
can be used as an important index to evaluate the 
injury of central nervous system. S100B, GFAP, 
NSE, etc. are mainly distributed in nerve tissues, 
which can effectively maintain the blood-brain bar-
rier and participate in regulating cell metabolism. In 
related animal studies20, it was found that GFAP and 
NSE proteins of rats with cerebral ischemic stroke 
were significantly reduced after treatment, and the 
walking ability and nerve function damage of rats 
were rapidly recovered. In addition, studies21 have 
shown that brain biomarkers such as MBP, S100B, 
GFAP, NSE and microtubule associated protein are 
largely elevated in patients with subarachnoid hem-
orrhage, which may have a direct relationship with 
neurological prognosis and is similar to the results of 
this study. In addition, studies22 have shown that the 
neurological function is closely related to the level 
of neurotransmitters. Neurotransmitters are chemi-
cal components secreted by nerve endings and Asp, 
NPY, SP and Glu are all central neurotransmitters. 
Once the patient has cerebral hemorrhage, the lev-
els of neurotransmitters such as Asp, NPY, SP and 
Glu are obviously abnormal23. The results of this 
study showed that the level of neurotransmitters was 
sharply reduced after the comprehensive nursing in-
tervention. The above results indicated that certain 
nursing intervention could effectively regulate the 
level of neurotransmitters and further improve the 
patient’s neurological function.

In addition, this study found that age, BMI, hy-
pertension history, coronary heart disease history 
and NIHSS score were all factors related to poor 
prognosis. Logistic multivariate analysis showed 
that age, history of hypertension and NIHSS score 
after treatment were independent risk factors relat-
ed to poor prognosis of cerebral infarction patients. 
Patients’ basic diseases increase and their immune 
function decreases with the increase of age. BMI 
has been considered as one of the important predic-
tors of cardiovascular and cerebrovascular diseas-
es. It has also been confirmed by previous studies24 
that BMI is a risk factor for increasing hyperten-
sion, diabetes, metabolic syndrome and other dis-
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eases, and is also one of the main risk factors for 
cerebral infarction. Hypertension is an important 
inducement of cerebral infarction. It is generally 
believed25 that brain edema caused by ischemia 
may cause compensatory reactions in other tissues 
or even the whole body, including increasing the 
local blood flow of brain tissue at the cost of blood 
pressure rise, thereby improving the hypoperfu-
sion of brain tissue. In addition, the neuroendo-
crine and sympathetic nervous system are activat-
ed in the acute phase when the patient is subjected 
to stress response, resulting in an increase in blood 
pressure and a vicious cycle. At the same time, ele-
vated blood pressure is one of the main risk factors 
for coronary heart disease, which can cause arte-
riosclerosis and lead to coronary artery stenosis to 
form coronary heart disease26,27. The NIHSS score 
is one of the most commonly used scoring methods 
in clinic to evaluate the nerve function of patients. 
In a previous study28, by evaluating the neurologi-
cal function of patients with cerebral hemorrhage, 
it was found that after treatment, the NIHSS score 
of patients was significantly reduced, the ability of 
daily living was significantly improved, and the 
psychological state was significantly improved. 
NIHSS plays an important role in assessing neu-
rological function in patients, and higher NIHSS 
score means higher nerve function defect degree.

In general, comprehensive care measures of 
HAPA model effectively improved the self-care 
ability, reduced the degree of neurological damage, 
and enhanced neurological function in cerebral in-
farction patients. Age, hypertension history, and 
NIHSS score after treatment were all risk factors 
related to poor prognosis in cerebral infarction pa-
tients. Through the changes of self-care ability and 
nerve injury of patients with cerebral infarction, 
the impact of comprehensive care based on HAPA 
model on patients with cerebral infarction was fur-
ther clarified, which was conducive to the early 
recovery of patients. However, due to the lack of 
psychological knowledge of medical staff at pres-
ent and the lack of certain experience during psy-
chological nursing intervention, medical staff will 
be further trained in the following stage to improve 
their psychological knowledge.

Conclusions

Comprehensive nursing measures based on 
HAPA model can effectively promote the neurolog-
ical rehabilitation and self-care ability of patients 
with cerebral infarction and improve the physical 

function of patients. Some patients did not receive 
timely and effective treatment but can recover well 
with integrated care measures based on the HAPA 
model. The factors affecting the poor prognosis of 
patients with cerebral infarction were analyzed, 
and the comprehensive nursing measures based on 
the HAPA model were the protective factors for the 
poor prognosis of patients with cerebral infarction, 
which can effectively improve the prognosis of pa-
tients and is worthy of clinical application.
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