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Abstract: Objective: To investigate the intervention effect of an “Internet + tertiary hospital-primary hospital-family 
linkage home care” model on the quality of life and self-care abilities of discharged stroke patients. Methods: The 
clinical data of 90 patients with stroke who were hospitalized and discharged from the Department of Neurology of 
the Affiliated Hospital of Youjiang Medical College for Nationalities from October 2020 to September 2021 were ret-
rospectively analyzed. They were split into a control group (41 cases) and an intervention group (40 cases) based on 
different care modes. The intervention group was given the “Internet + tertiary hospital-primary hospital-family con-
nection home care” paradigm, while the control group received normal nursing interventions. The degree of nerve 
defect, quality of life, anxiety and depression, self-care ability and exercise ability of the patients were evaluated by 
National Institutes of Health Stroke Scale (NIHSS), Stroke Specific Quality of Life Scale (SS-QOL), General Hospital 
Anxiety and Depression Scale (HADS), Self-care Ability Scale (ESCA), and Fugl-Meyer Motor Function Assessment 
(FMA) before discharge and at 3rd, 6th and 12th month after discharge, respectively. The re-hospitalization rate, 
treatment compliance and exercise ability of the two groups were compared within a year after discharge. Results: 
The scores of SS-QOL, ESCA and FMA in the intervention group increased with time, and the scores of SS-QOL, ESCA 
and FMA at 3rd, 6th and 12th month after discharge were higher than those in the control group (all P<0.05). The 
NIHSS and HADS scores decreased over time, and the NIHSS and HADS scores were lower than the control group 
at 12th month after discharge (P<0.05). Within a year of discharge, the intervention group had a lower rehospital-
ization rate than the control group (P<0.05), and the treatment compliance score was higher in the intervention 
group than that in the control group (P<0.05). Conclusion: The “Internet + tertiary hospital-primary hospital-family 
nursing” model can improve self-care ability and treatment compliance of patients, improve their nerve defects and 
psychological status as well as quality of life, and reduce rehospitalization rate.
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Introduction

Stroke is a common acute cerebrovascular dis-
ease and may cause high morbidity, mortality, 
and disability. The fatality rate of stroke has 
been on the decline in recent years due to 
advancements in medical technology, but its 
incidence has been rising annually. The recur-
rence rate within a year of onset is 5.48% [1], 
and the acute disability rate is as high as 

40-60% [2]. The main manifestations of stroke 
include physical dysfunction, sensory retarda-
tion, language disorders and consciousness 
disorders [3]. Disability not only reduces the 
patient’s social participation but also produces 
negative psychology such as depression and 
autism due to difficulty in accepting the disabil-
ity and unwillingness to face the reality, which 
severely affects their disease prognosis and 
quality of life. Study [4] has pointed out that ear-
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lier rehabilitation training and outside-the-hos-
pital rehabilitation are beneficial for limb and 
neural tissue recovery, decrease in the disabil-
ity rate, and improvement in quality of life. 
Study has shown that more than 80% of stroke 
patients with dysfunction returned to their fam-
ilies directly after discharge with most rehabili-
tation taking place in the community and at 
home, requiring nearly 44 million full-time staff 
for daily care [5]. However, the care ability of 
the community and family caregivers is limited, 
and there is a general lack of effective decision-
making and care assistance. As a result, 
patients have to discontinue professional reha-
bilitation after discharge from the hospital and 
miss the best time for recovery, which places a 
greater psychological burden on patients. In 
China, at present, the continuous nursing pro-
vided for discharged patients is mainly through 
telephone follow-up, WeChat, and family visits. 
Due to the limitations of manpower and mate-
rial resources, long-term and effective guid-
ance cannot be provided to patients [6]. 
Hospital-community-family continuous nursing 
refers to the continuous treatment, nursing and 
rehabilitation provided by hospitals, community 
medical institutions, families and other forces 
with the passage of time and the change of 
location. In addition to enabling patients to 
resume their normal lives following discharge 
and greatly enhancing their capacity to func-
tion, it can also significantly mitigates neuro-
logical impairments, anxiety, and depressive 
symptoms [7]. At present, the extended care 
model is only carried out in economically devel-
oped areas, but with the rapid development of 
Internet technology, the model can develop in 
remote areas. This nursing model breaks the 
limitations of the traditional nursing model in 
distance and space and ensures the continuity 
of home nursing. In this study, we used the 
‘Internet + nursing service’ network platform to 
provide tertiary hospital-primary hospital-fami-
ly linkage home care for stroke-discharged 
patients in the Baise area and explored its 
impact on the quality of life, negative psycholo-
gy, self-care and re-hospitalization rate of dis-
charged stroke patients.

Materials and methods

General information

The clinical data of 90 patients with stroke who 
were hospitalized and discharged from the 

Department of Neurology of the Affiliated 
Hospital of Youjiang Medical College for 
Nationalities from October 2020 to September 
2021 were retrospectively analyzed. Inclusion 
criteria: ① age ≥18 years old, first onset, meet-
ing the diagnostic standards of stroke disease 
[8], and confirmed by head CT or MRI; ② the 
first hospitalization, received the same treat-
ment, in the recovery period; ③ typical limb 
motor dysfunction caused by stroke; ④ with 
consciousness that can understand and accept 
rehabilitation guidance. Exclusion criteria: ① 
patients with heart, lung, kidney and other 
organ failure; ② with psychological, amentia or 
end-stage disease; ③ patients who could not 
take care of themselves in daily life before 
stroke.

The patients were divided into a control group 
(45 cases) and an intervention group (45 
cases). In the control group, 1 case died out-
side the hospital due to accident, 1 case was 
transferred to another city for treatment, 2 
cases withdrew halfway, and finally 41 cases 
completed the follow-up. In the intervention 
group, 4 cases dropped out of the study, 1 case 
died due to cerebral hemorrhage, and 40 cases 
completed the intervention. This study was 
approved by the Ethics Committee of Affiliated 
Hospital of Youjiang Medical College for 
Nationalities.

Research methods

Control group: The control group underwent 
routine nursing for 12 months. During hospital-
ization, the responsible nurses carried out 
health education and early rehabilitation guid-
ance for the enrolled patients and established 
a WeChat group. At the time of discharge, rou-
tine discharge guidance was given, including 
the main items and precautions of home-based 
self-rehabilitation exercise, as well as medica-
tion, diet, rest and outpatient follow-up after 
discharge. Routine telephone follow-up at 1st, 
3rd, 6th and 12th month after discharge. At 
each follow-up, the recovery of stroke patients 
was investigated, the health problems of the 
patient were addressed, the guidance and 
answers were provided to patients and their 
family members, and the patients were urged 
to adhere to home-based self-rehabilitation 
training, take medicine on time and return for 
follow-up visit. The main contents of each tele-
phone follow-up were registered in the hospital 
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patient discharge follow-up system, and the 
data were collected by the Questionnaire Star 
after the telephone follow-up at the 3rd, 6th 
and 12th month. For patients who failed to 
complete the Questionnaire Star, a home visits 
was conducted in the next day after the tele-
phone follow-up to collect relevant data.

Intervention group: The intervention group was 
given “Internet + tertiary hospital-primary hos-
pital-home linkage home care” intervention 
based on conventional care.

(1) Establishment of a ‘tertiary hospital-primary 
hospital-community linkage home care’ team, 
consisting of a supervision group, a rehabilita-
tion guidance group and a home care group. 
The supervision group was composed of 3 
nurses from the nursing department and 3 full-
time nurses from the ‘Internet + nursing ser-
vice’ office. The nursing department was mainly 
responsible for guiding the research project. 
The full-time nurses mainly trained the home 
care group and home visit training, established 
health records and management for dischar- 
ged stroke patients, and formulated relevant 
systems and processes for home care. The 
rehabilitation group was composed of a reha-
bilitation nurse, a nutritionist, a psychological 
consultant, a doctor and two stroke specialist 
nurses. The rehabilitation group mainly com-
pleted the discharge risk assessment and 
home care needs assessment, developed the 
patient discharge rehabilitation plan, and trans-
mitted the patient-related data to the ‘Internet 
+ nursing service’ office. The home care group 
was composed of online nurses from tertiary 
hospitals and primary hospitals, mainly respon-
sible for home visits.

(2) Establishment of ‘Internet + Nursing Ser- 
vice’ network platform. With the help of the 
‘Smart Hospital’ information platform, a net-
work-based nursing platform was built. The 
platform has three ports: management port, 
medical port and patient port. The medical port 
and the patient port can be connected to the 
smartphone through the WeChat. Management 
port: the port was maintained and managed  
by a full-time staff of the ‘Internet + Nursing 
Service’ office. The port mainly includes order 
transaction management, operation manage-
ment, project maintenance, employee manage-
ment and positioning tracking, patient manage-
ment, medical record data collection and 

storage, service personnel positioning, infor-
mation security protection, service behavior 
throughout the traces, workload statistical 
analysis and other functions. During the imple-
mentation of on-site nursing, full-time staff 
tracked the whole process of service person-
nel, ensured the safety of both patients and 
sorted out and saved the relevant data of each 
on-site nursing. Medical port: medical staff 
could enter the home care network through  
the port to achieve patient referral, knowledge 
and technology transfer and exchange, patient 
treatment and nursing discussion, as well as 
nurse training. The online training of nurses in 
primary hospitals was homogenized by tertiary 
hospitals, and the training content was made 
into PPT courseware, and the video was record-
ed and uploaded to the platform for nurses to 
learn. When patients apply for home nursing 
service online, they will be visited by a nurse 
assigned by the professional staff of the 
“Internet + Nursing Service” office. Patient 
port: the port can meet the individual needs of 
patients by fulfilling the functions of learning 
home care techniques, making appointments 
for home service, selecting home service nurs-
es, and evaluating orders. Through this plat-
form, a tertiary hospital-primary hospital-family 
contact network was established to facilitate 
medical staff to get the rehabilitation condition 
of patients after discharge. Studies have shown 
that the three-in-one intervention model assist-
ed by Internet technology, with specialist nurs-
es as the hub, community rehabilitation as the 
support, and family as the leading factor, can 
provide standardized, information-based and 
efficient post-discharge nursing services for 
patients.

(3) Formulation of discharge rehabilitation nurs-
ing plan. The neurological specialist nurses 
used a self-made discharge assessment form 
to evaluate the patients before discharge. The 
form includes four aspects: nursing grading 
(vital signs, disease grade, self-care ability, 
nursing grade, disease outcome), basic nursing 
(pain, nutrition, diet, skin, expectoration, stool, 
urination, psychology, sleep, social support), 
specialist examination (consciousness, cogni-
tive function, motor muscle strength, swallow-
ing function, sensory function, language), risk 
management (fall risk, pressure ulcer risk, 
pipeline slippage risk, nutritional risk) and dis-
ease cognition and specialist rehabilitation. At 
the same time, the self-administered Home 
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Care Needs Questionnaire survey was applied 
to assess the home care needs of patients 
after discharge. The evaluation results and 
patient-related data were transmitted to the 
‘Internet + Nursing Service’ office. According  
to the patient’s condition, the full-time staff 
jointly developed a personalized discharge 
rehabilitation plan, including stroke specialist 
rehabilitation project formulation, home diet, 
home medication, activity guidance, pressure 
ulcer prevention, anti-pipeline slippage, follow-
up and home visits. Based on the patient’s 
physical condition, the discharge plan sheet 
and patients’ condition were uploaded to the 
online nursing platform in conjunction with the 
rehabilitation department, nutrition division, 
psychological counselor, competent doctor, 
competent nurse and specialist nurses and 
patients and their families. During hospitaliza-
tion, the nurse in charge carried out disease 
rehabilitation health education for the patients 
and guided the patients and their families to 
use the online nursing platform. On the day of 
discharge, the full-time staff went to the bed-
side again to inform the patients and their fami-
lies of the post-discharge rehabilitation nursing 
plan and determine whether they would place 
orders on the online nursing platform and 
receive feedback from the medical staff and 
initially collected relevant data.

(4) Implementation foundation of “Internet + 
tertiary hospital-primary hospital-family linkage 
home care”. According to the personalized 
rehabilitation nursing plan for patients dis-
charged from the hospital, the full-time staff 
and specialist nurses of the ‘Internet + Nursing 
Service’ office will go to the patients’ home 
after discharge. The first 3 months after dis-
charge were the intensive period, with home 
care once a month. The maintenance period 
was 3 to 6 months after discharge, during 
which home care was given 1 to 2 times. The 
follow-up period was 7-12 months after dis-
charge, during which home care was given 
once. The frequency of home care can be 
changed according to the actual rehabilitation 
of patients. After discharge, the rehabilitation 
lasted for 1 year, during which the patients and 
their families placed online orders to apply for 
home care services and full-time staff of the 
‘Internet + Nursing Service’ office arranged 
nurses from tertiary hospitals or primary hospi-
tals to their door. In addition to online orders, 
the office staff also provided rehabilitation 

nursing guidance to patients, including health 
education on stroke-related knowledge, healthy 
diet, standardized medication, blood pressure 
control, self-monitoring, outpatient follow-up, 
rehabilitation exercise, etc. During the follow- 
up visit, the relevant core knowledge was 
explained and recorded, and the implementa-
tion was checked at the next follow-up to guide 
the rehabilitation of next step. During home vis-
its, relevant data were collected again by full-
time staff at the 3rd, 6th, and 12th month.

Observation indicators

(1) The National Institutes of Health Stroke 
Scale (NIHSS) was used to assess the degree 
of nerve defect of the stroke, with a total score 
of 42. The lower the score, the better the state 
of the patient.

(2) SS-QOL: The SS-QOL scale was translated 
and revised by Chinese scholar Li Juntao et al 
[9]. The scale includes 12 dimensions, namely 
energy, family role, language, activity, emotion, 
personality, self-care ability, social role, think-
ing, upper limb function, vision, and work/labor, 
for a total of 49 items. Each entry was evaluat-
ed using a Likert 5-point scale, with the full 
score of 245 points. A higher score indicates a 
better quality of life for the patient. The scale’s 
Cronbach’s α was above 0.76. The Kappa coef-
ficient was between 0.816 and 1.00.

(3) Exercise of Self-care Agency (ESCA) scale: 
The Chinese version of ESCA was translated by 
Chinese Taiwan scholar Hsiu-Hung Wang [10]. 
The scale includes 43 items, 11 of which are 
reversely scored, covering four dimensions of 
self-concept, self-care responsibility, self-care 
skills, and level of health knowledge. For each 
item, there are five options: “very unlike” - 0, 
“somewhat unlike” - 1, “not sure” - 2, “some-
what like” - 3, and “very like” - 4. The overall 
score is 172, with higher scores indicating bet-
ter self-care skills. Cronbach’s α of all dimen-
sions is 0.86-0.92, and the content validity is 
1.0.

(4) The General Hospital Anxiety and Depression 
Scale (HADS) was applied to assess the level  
of anxiety and depression of the patients. It 
includes 14 items in two subscales, including 7 
items in the anxiety dimension and 7 items in 
the depression dimension. The total score of 
each subscale was calculated using a Likert 
4-level scoring system with a range from 0 to 
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21. A score of 0-7 indicates no symptoms, 8-10 
indicates suspicion, and 11-21 indicates a cer-
tain presence.

(5) Rehospitalization rate. After 12 months of 
intervention, the rehospitalization of patients 
was obtained through on-site visits, telephone 
calls, WeChat and medical record information 
inquiries, and the number of patients who were 
re-hospitalized (1 time or more) due to stroke 
and its complications was counted. The read-
mission rate = [(readmission cases)/total cases 
× 100%].

(6) Treatment compliance: A self-made ques-
tionnaire with a total score of 100 was distrib-
uted out through the Questionnaire Star. The 
main items included compliance with standard-
ized medication, a reasonable diet, rehabilita-
tion training, etc. A higher score indicates high-
er patient compliance.

(7) Motor function: Fugl-Meyer motor function 
assessment (FMA) [11], was used to assess 
the motor function of patients. There are a total 
of 66 points subjected to upper limb function 
evaluation, and 4 points subjected to the lower 
limb. A higher score indicates better motor 
function.

Statistical analysis

The SPSS 23.0 software was applied for data 
analysis and processing. Quantitative data  
that conformed to a normal distribution were 
expressed as (

_
x±s), and t-test was used for 

comparison between the groups. Count data 

were expressed as n (%), and the chi-square 
test was used for comparisons between two 
groups. Data at different time points between 
groups were compared by repeated measures 
ANOVA. P<0.05 was considered statistically 
significant.

Results

Comparison of general data between the two 
groups

There was no significant difference in age, gen-
der, education level and other general informa-
tion between the two groups (all P>0.05) (Table 
1).

Comparison of NIHSS scores between the two 
groups

As shown in Figure 1, before nursing, there  
was no significant difference in NIHSS score 
between the two groups (P>0.05). After nurs-
ing, the NIHSS score of both groups decreased. 
There was no significant difference in NIHSS 
score between the two groups at 3rd and 6th 
month of nursing (both P>0.05). After 12 
months of nursing, the NIHSS score of the 
intervention group was statistically lower than 
that of the control group (P<0.05).

Comparison of the SS-QOL scores between the 
two groups

Before nursing, there was no significant differ-
ence in SS-QOL scores between the two groups 
(P>0.05). The energy, family role, emotion, per-

Table 1. Comparison of basic data between the two groups of patients

Item Intervention group 
(n=40)

Control group 
(n=41) t/x2 value P value

Age (yrs) 59.38±9.21 58.12±16.54 0.569 0.571
Gender Male 26 28 0.164 0.685

Female 14 13
Marital status Spouse present 36 35 0.356 0.550

No spouse 4 6
Standard of culture Junior high school and below 24 27 0.298 0.585

High school and above 16 14
Occupation Have a job 31 30 0.204 0.651

Jobless 9 11
Stroke type Cerebral arterial thrombosis 18 23 0.998 0.318

Hemorrhagic stroke 22 18
Inhabiting information Living with family 35 33 0.739 0.390

Live alone 5 8



Nursing model of discharged patients with stroke

6732 Am J Transl Res 2023;15(12):6727-6739

sonality, social role, thinking, upper limb func-
tion and total score of the two groups after 
nursing were improved compared with those 
before nursing. After 3 months of nursing, there 
was no significant difference in SS-QOL scores 
between the intervention group and the control 
group (P>0.05). After 6 months and 12 months 
of nursing, the SS-QOL score of the interven-
tion group was statistically higher than that of 
the control group (P<0.05) (Figure 2).

Comparison of the HADS scores between the 
two groups

Before nursing, there was no significant differ-
ence in HADS and its sub-items between the 
two groups (all P>0.05). After nursing, HADS 
scores were significantly reduced in both 
groups. There was no significant difference in 
HADS scores between the two groups after 3 
months of nursing (P>0.05). After 6 months 
and 12 months of nursing, the HADS score of 
the intervention group was significantly lower 
than that of the control group (both P<0.05) 
(Figure 3).

Comparison of the ESCA scores between the 
two groups

Before discharge, there were no significant  
differences in the four dimensions of ESCA 
scores between the two groups (all P>0.05). 
After 3, 6 and 12 months of discharge, the total 
ESCA score of the intervention group was high-
er than that of the control group, and the differ-
ence was statistically significant (intergroup 
effect: F=10.22, P<0.05). The ESCA score of 
both groups showed a trend of increasing over 

time (time effect: F=101.78, P<0.001), and 
there was an interaction effect between groups 
and time (interaction effect: F=17.83, P<0.001) 
(Table 2).

Comparison of rehospitalization rate between 
the two groups

There were 8 cases of re-hospitalizations in the 
intervention group and 16 in the control group 
including 4 cases that were re-admitted twice. 
The rate of re-hospitalization was significantly 
lower in the intervention group than that in the 
control group (P<0.05) (Table 3).

Comparison of treatment compliance scores 
between the two groups of patients

The scores of standardized drug use, rehabilita-
tion training and reasonable diet in the inter-
vention group were higher than those in the 
control group (all P<0.05) (Figure 4).

Comparison of the FMA scores between the 
two groups

Between the control group and the intervention 
group, there was no discernible change in FMA 
before discharge (P>0.05). After discharge, the 
motor function of the two groups was improved, 
and after 3 months, 6 months, 12 months, the 
improvement in the intervention group was sig-
nificantly better than that of the control group 
(all P<0.05) (Figure 5).

Discussion

The ultimate goal of stroke rehabilitation is to 
enhance patients’ quality of life and assist 
them in reintegrating to society and their fami-
lies. Related articles show that the quality of 
life of stroke patients is significantly lower than 
that of ordinary healthy people matched by gen-
der and age due to the long-term physical, psy-
chological and social adverse effects caused 
by the disease [12]. At the same time, the qual-
ity of life continues to decline with the progress 
of the disease, thus affecting the recovery of 
patients [13]. At 6 and 12 months after dis-
charge, the intervention group outperformed 
the control group in all six elements and total 
SS-QOL scores for energy, family role, emotion, 
personality, social role, and upper limb func-
tion. It demonstrates that the use of “Internet + 
tertiary hospital-primary hospital-family linkage 

Figure 1. Comparison of NIHSS scores between 
the two groups. Notes: T0: before discharge; T3: 3 
months after discharge; T6: 6 months after dis-
charge; T12: 12 months after discharge; *, P<0.05.
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home care” model can enhance patients’ qual-
ity of life after discharge, and the improvement 
gets better with time. This is consistent with the 
results of Wang Juans’ study [14].

Study also indicates a relationship between 
stroke patients’ self-care ability and their qual-

ity of life [15]. The improvement in self-care 
capacity can lighten the load on caregivers, 
boost patients’ enthusiasm for rehabilitation 
therapy, and assist them in getting back to a 
regular life [16]. The results in this study indi-
cate that patients in the observation group had 
higher ESCA scores than the control group at 3, 

Figure 2. Comparison of stroke scale-quality of life 
scores between the two groups at different times. 
Notes: A: Energy; B: Family role; C: Language; D: Ac-
tivity; E: Emotion; F: Personality; G: Self-care ability; 
H: Social role; I: Thinking; J: Upper limb function; K: 
Vision; L: Work/labor; M: Total score. T0: before dis-
charge; T3: 3 months after discharge; T6: 6 months 
after discharge; T12: 12 months after discharge; 
*, P<0.05.

Figure 3. Comparison of HADS scores between the two 
groups at different times. Notes: A: HADS-Anxiety; B: 
HADS-Depression; C: Total HADS scores. T0: before 
discharge; T3: 3 months after discharge; T6: 6 months 
after discharge; T12: 12 months after discharge; *, 
P<0.05. HADS: hospital anxiety and depression scale.



Nursing model of discharged patients with stroke

6735 Am J Transl Res 2023;15(12):6727-6739

Table 2. Comparison of the exercise of self-care agency scores between the two groups at different times

Item Group Before  
discharge

Discharge for 
3 months

Discharge for 
6 months Discharged 12 Ftime (P) Fgrouping (P) Freciprocation (P)

Self-concept Intervention group 16.50±3.59 19.50±4.09 21.18±4.94 23.93±4.24 46.54 (P<0.001) 10.22 (P=0.002) 13.61 (P<0.001)
Control group 16.15±3.12 17.83±4.02 18.07±4.02 18.54±4.35

Self-care responsibility Intervention group 11.80±2.81 13.98±2.58 15.45±1.15 17.37±2.37 53.26 (P<0.001) 4.33 (P=0.006) 5.97 (P=0.001)
Control group 11.90±2.62 12.97±2.84 13.51±1.97 14.68±2.73

Self-nursing skill Intervention group 17.40±3.61 19.75±3.65 23.30±4.46 25.30±6.39 50.72 (P<0.001) 5.69 (P=0.019) 9.84 (P<0.001)
Control group 17.70±4.33 18.78±4.68 19.90±4.42 21.07±4.54

Health knowledge level Intervention group 25.45±4.19 28.25±4.44 31.28±6.39 33.88±7.25 28.65 (P<0.001) 5.79 (P=0.018) 5.16 (P=0.003)
Control group 25.27±4.39 26.15±5.31 27.87±5.87 28.90±6.57

Aggregate score Intervention group 71.15±13.06 82.03±12.29 91.20±13.15 100.48±13.56 101.78 (P<0.001) 10.22 (P=0.002) 17.83 (P<0.001)
Control group 71.19±14.08 75.73±14.12 79.37±13.08 83.19±13.69

Note: ESCA: Exercise of Self-care Agency.
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6 and 12 months after discharge, and the 
between-group effect, time effect, and interac-

post-stroke depression is as high as 79%, 
which is the most common psychological 

Table 3. Comparison of rehospitalization between the two groups
Group Number of samples Hospitalized again Rehospitalization 2 times Rehospitalization rate
Control group 41 12 (29.3) 4 (9.8) 16 (39.0)
Intervention group 40 8 (20) 0 (0) 8 (10.3)
χ2 4.076
P 0.043

Figure 4. Comparison of treatment compliance scores between the two 
groups of patients. Note: *, P<0.05.

tion were statistically signifi-
cant, suggesting that the 
implementation of this nurs-
ing model can improve pati- 
ents’ self-care ability, which 
is consistent with Chamen- 
pei’s results [17]. It may be 
due to the fact that the re- 
habilitation plans after dis-
charge was made according 
to individual’s conditions and 
needs as advocated by the 
nursing mode. During the 
intervention process, the full-
time staff dynamically evalu-
ated, fed back and coordinat-
ed patients’ rehabilitation 
work relying on the network 
platform, and the patients 
and their families could 
obtain nursing services at 
any time through the platform 
according to their own needs, 
realizing refined, dynamic 
and individualized rehabilita-
tion plan to meet the needs 
of patients.

Psychological disorders may 
interfere with the recovery  
of stroke patients, and are 
closely related to higher re- 
currence rates, disease se- 
verity, cognitive impairment 
and mortality [18]. Relevant 
guidelines have pointed out 
that early intervention of 
stroke patients with psycho-
logical distress can effective-
ly improve rehabilitation out-
comes such as long-term 
disability and disease inci-
dence [19]. Study [20] has 
shown that the incidence of 

Figure 5. Comparison of FMA scores between the two groups at different 
times. Note: *, P<0.05. FMA: Fugl-Meyer motor function assessment.
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change in those who are sick. In this study, the 
two groups of patients suffered different levels 
of anxiety and sadness before discharge. At 6 
and 12 months after discharge, patients in the 
observation group had lower anxiety, depres-
sion and total scores than those in the control 
group. These results indicate that the imple-
mentation of “Internet + tertiary hospital-pri-
mary hospital-family linkage home care” mode 
can effectively reduce patients’ negative emo-
tions, and the improvement increases over 
time. The reason may be that the patients and 
their families in this nursing model can carry 
out personalized nursing services at any time 
through the online platform to improve the 
quality of care, thus reducing the negative emo-
tions of patients. After stroke, patients’ psycho-
logical needs require the full attention of medi-
cal professionals and other caretakers.

The observation group outperformed the con-
trol group in terms of medication adherence. 
The caregivers of stroke patients are mostly 
relatives, avoiding the pressure brought by 
strangeness to patients, and the compliance of 
patients is high. This is in line with the previous 
findings [21, 22]. In addition, the observation 
group had lower readmission rates than the 
control group within 12 months after discharge, 
which is also consistent with previous studies 
[23-25]. It shows that “Internet + tertiary hospi-
tal-primary hospital-family linkage home care” 
mode plays a significant role in helping patients 
recover from their illness. Stroke rehabilitation 
is a long-term process. This nursing model can 
provide continuous home rehabilitation guid-
ance and psychological support for patients 
after discharge through the application of net-
work platform, home visit, telephone follow-up 
and other forms, effectively improving patients’ 
enthusiasm and compliance for rehabilitation, 
and effectively improving their health.

The results of this study showed that the NIHSS 
score of patients in both groups decreased 
after care intervention, and the NIHSS score of 
patients in the intervention group was signifi-
cantly lower than that in the control group 12 
months after discharge. It is suggested that the 
“Internet + tertiary hospital-primary hospital-
family linkage home care” mode can effectively 
improve the neurological function of patients, 
which is consistent with the results of Cheng et 
al [26]. In addition, the patients’ FMA score was 
improved, and the FMA score of the patients in 

the intervention group was significantly higher 
than that of the control group at 12th month 
after discharge, suggesting that this care mode 
can effectively improve the patients’ limb func-
tion and improve their exercise ability. The rea-
son may be that this model guides healthcare 
professionals to develop a rational rehabilita-
tion plan based on patients’ actual condition 
and adjust it according to rehabilitation pro-
cess, and guides the patient and their family 
members to participate together. Through tar-
geted diet guidance training, life skills training, 
speech rehabilitation training, and limb motor 
function training, patients’ sense of partici- 
pation in rehabilitation exercise is greatly 
improved, so that they are willing to actively 
participate in rehabilitation exercise.

Conclusion

In summary, the “Internet + tertiary hospital-
primary hospital-family linkage home care” 
mode can meet the personalized needs of 
stroke patients for home-based rehabilitation, 
and effectively improve patients’ self-care abil-
ity and treatment compliance, but reduce their 
negative psychological burden and readmis-
sion rates at the same time. It is worthy of clini-
cal application. However, this study still has 
some limitations: this is a retrospective study 
with limited sample size, which may have cer-
tain sample bias. Therefore, it’s application 
value needs to be further verified in a large 
sample and multi-center study.

Acknowledgements

1. Project supported by the Natural Science 
Foundation of Guangxi Province, No. 2020- 
GXNSFAA259038, Project Name: Construction 
and Application of a Grade A Class 3 Hospital-
Grassroots Hospital-Home Integrated Care 
Model for Patients with Chronic Diseases. 2. 
2019 Guangxi (Health Commission) Medical 
and Health Appropriate Technology Develop- 
ment and Promotion Application Project, 
Project Number: S2019016, Project Name: 
Feasibility of the “Internet+Home Care” Service 
Model for Patients with Chronic Diseases. 3. 
2019 Baise Scientific Research and Technology 
Development Plan Project (Baise Municipal 
Science and Technology Plan Project), Project 
No.: Kai Ke: 20193216, Project Name: 
Feasibility of the “Internet+Home Care” Service 
Model for Patients with Chronic Diseases in 



Nursing model of discharged patients with stroke

6738 Am J Transl Res 2023;15(12):6727-6739

Western Guangxi. 4. 2020 Affiliated Hospital of 
Youjiang Medical University for Nationalities 
High-Level Talent Research Project, No. 
R202011712, Project Name: Feasibility of  
the “Internet+Home Care” Service Model for 
Patients with Chronic Diseases.

Disclosure of conflict of interest

None.

Address correspondence to: Caimei Huang, Res- 
piratory Intensive Care Unit, Affiliated Hospital of 
Youjiang Medical University for Nationalities, Baise 
533000, Guangxi, China. E-mail: CM453441824@ 
163.com

References

[1] Wang YJ, Li ZX, Gu HQ, Zhai Y, Zhou Q, Jiang Y, 
Zhao XQ, Wang YL, Yang X, Wang CJ, Meng X, Li 
H, Liu LP, Jing J, Wu J, Xu AD, Dong Q, Wang D, 
Wang WZ, Ma XD and Zhao JZ; China Stroke 
Statistics Writing Committee. China Stroke 
Statistics: an update on the 2019 report from 
the National Center for Healthcare Quality 
Management in Neurological Diseases, China 
National Clinical Research Center for Neuro-
logical Diseases, the Chinese Stroke Associa-
tion, National Center for Chronic and Non-com-
municable Disease Control and Prevention, 
Chinese Center for Disease Control and Pre-
vention and Institute for Global Neuroscience 
and Stroke Collaborations. Stroke Vasc Neurol 
2022; 7: 415-450.

[2] Lv Y, Sun Q, Li J, Zhang W, He Y and Zhou Y. 
Disability status and its influencing factors 
among stroke patients in northeast China: a 
3-year follow-up study. Neuropsychiatr Dis 
Treat 2021; 17: 2567-2573. 

[3] Tay J, Morris RG and Markus HS. Apathy after 
stroke: diagnosis, mechanisms, consequenc-
es, and treatment. Int J Stroke 2021; 16: 510-
518.

[4] Lin C, Chatterjee N, Lee J, Harvey R and Prab-
hakaran S. Predictive value of the combination 
of lesion location and volume of ischemic in-
farction with rehabilitation outcomes. Neurora-
diology 2019; 61: 1131-1136. 

[5] Lobo EH, Abdelrazek M, Grundy J, Kensing F, 
Livingston PM, Rasmussen LJ, Islam SMS and 
Frølich A. Caregiver engagement in stroke 
care: opportunities and challenges in Australia 
and Denmark. Front Public Health 2021; 9: 
758808. 

[6] Towfighi A, Cheng EM, Ayala-Rivera M, Barry F, 
McCreath H, Ganz DA, Lee ML, Sanossian N, 
Mehta B, Dutta T, Razmara A, Bryg R, Song SS, 

Willis P, Wu S, Ramirez M, Richards A, Jackson 
N, Wacksman J, Mittman B, Tran J, Johnson 
RR, Ediss C, Sivers-Teixeira T, Shaby B, Mon-
toya AL, Corrales M, Mojarro-Huang E, Castro 
M, Gomez P, Muñoz C, Garcia D, Moreno L, Fer-
nandez M, Lopez E, Valdez S, Haber HR, Hill 
VA, Rao NM, Martinez B, Hudson L, Valle NP 
and Vickrey BG; Secondary Stroke Prevention 
by Uniting Community and Chronic Care Model 
Teams Early to End Disparities (SUCCEED) In-
vestigators. Effect of a coordinated community 
and chronic care model team intervention vs 
usual care on systolic blood pressure in pa-
tients with stroke or transient ischemic attack: 
the SUCCEED randomized clinical trial. JAMA 
Netw Open 2021; 4: e2036227. 

[7] Anderson C, Ni Mhurchu C, Brown PM and 
Carter K. Stroke rehabilitation services to ac-
celerate hospital discharge and provide home-
based care: an overview and cost analysis. 
Pharmacoeconomics 2002; 20: 537-52.

[8] Fazekas F, Gattringer T and Enzinger C. Cere-
brovascular disorders. Curr Opin Neurol 2018; 
31: 345-353. 

[9] Legris N, Devilliers H, Daumas A, Carnet D, 
Charpy JP, Bastable P, Giroud M and Béjot Y. 
French validation of the stroke specific quality 
of life scale (SS-QoL). NeuroRehabilitation 
2018; 42: 17-27. 

[10] Wang HH and Laffrey SC. A predictive model of 
well-being and self-care for rural elderly wom-
en in Taiwan. Res Nurs Health 2001; 24: 122-
132.

[11] Rech KD, Salazar AP, Marchese RR, Schifino G, 
Cimolin V and Pagnussat AS. Fugl-Meyer as-
sessment scores are related with kinematic 
measures in people with chronic hemiparesis 
after stroke. J Stroke Cerebrovasc Dis 2020; 
29: 104463.

[12] Gunaydin R, Karatepe AG, Kaya T and Ulutas O. 
Determinants of quality of life (QoL) in elderly 
stroke patients: a short-term follow-up study. 
Arch Gerontol Geriatr 2011; 53: 19-23. 

[13] Paredes AM, Landa LO, Chagualá AC, Peralta 
HC, Torres GV, Perrin PB and Arango-Lasprilla 
JC. Health-related quality of life trajectories 
over the first year after stroke in Colombia, 
South America. Top Stroke Rehabil 2016; 23: 
341-7.

[14] Xue L, Deng J, Zhu L, Shen F, Wei J, Wang L, 
Chen Q and Wang L. Effects of predictive nurs-
ing intervention on cognitive impairment and 
neurological function in ischemic stroke pa-
tients. Brain Behav 2023; 13: e2890.

[15] Wei H, Sheng Y, Peng T, Yang D, Zhao Q, Xie L 
and Liu Z. Effect of pulmonary function training 
with a respirator on functional recovery and 
quality of life of patients with stroke. Contrast 
Media Mol Imaging 2022; 2022: 6005914. 

mailto:CM453441824@163.com
mailto:CM453441824@163.com


Nursing model of discharged patients with stroke

6739 Am J Transl Res 2023;15(12):6727-6739

[16] Riegel B, Moser DK, Buck HG, Dickson VV, 
Dunbar SB, Lee CS, Lennie TA, Lindenfeld J, 
Mitchell JE, Treat-Jacobson DJ and Webber DE; 
American Heart Association Council on Cardio-
vascular and Stroke Nursing; Council on Pe-
ripheral Vascular Disease; and Council on 
Quality of Care and Outcomes Research. Self-
care for the prevention and management of 
cardiovascular disease and stroke: a scientific 
statement for healthcare professionals from 
the American Heart Association. J Am Heart 
Assoc 2017; 6: e006997.

[17] Rogers JG, Patel CB, Mentz RJ, Granger BB, 
Steinhauser KE, Fiuzat M, Adams PA, Speck A, 
Johnson KS, Krishnamoorthy A, Yang H, An-
strom KJ, Dodson GC, Taylor DH Jr, Kirchner JL, 
Mark DB, O’Connor CM and Tulsky JA. Pallia-
tive care in heart failure: the PAL-HF random-
ized, controlled clinical trial. J Am Coll Cardiol 
2017; 70: 331-341. 

[18] Ayis SA, Rudd AG, Ayerbe L and Wolfe CDA. Sex 
differences in trajectories of depression symp-
toms and associations with 10-year mortality 
in patients with stroke: the South London 
stroke register. Eur J Neurol 2019; 26: 872-
879. 

[19] Chang WL, Lee JT, Li CR, Davis AHT, Yang CC 
and Chen YJ. Effects of heart rate variability 
biofeedback in patients with acute ischemic 
stroke: a randomized controlled trial. Biol Res 
Nurs 2020; 22: 34-44.

[20] Geng G, He W, Ding L, Klug D and Xiao Y. Im-
pact of transitional care for discharged elderly 
stroke patients in China: an application of the 
integrated behavioral model. Top Stroke Reha-
bil 2019; 26: 621-629. 

[21] Gesell SB, Bushnell CD, Jones SB, Coleman 
SW, Levy SM, Xenakis JG, Lutz BJ, Bettger JP, 
Freburger J, Halladay JR, Johnson AM, Kuchar-
ska-Newton AM, Mettam LH, Pastva AM, Psio-
da MA, Radman MD, Rosamond WD, Sissine 
ME, Halls J and Duncan PW. Implementation of 
a billable transitional care model for stroke pa-
tients: the COMPASS study. BMC Health Serv 
Res 2019; 19: 978.

[22] Wu Z, Xu J, Yue C, Li Y and Liang Y. Collabora-
tive care model based telerehabilitation exer-
cise training program for acute stroke patients 
in China: a randomized controlled trial. J Stroke 
Cerebrovasc Dis 2020; 29: 105328. 

[23] Chen Y, Abel KT, Janecek JT, Chen Y, Zheng K 
and Cramer SC. Home-based technologies for 
stroke rehabilitation: a systematic review. Int J 
Med Inform 2019; 123: 11-22. 

[24] Mao R, Zong N, Hu Y, Chen Y and Xu Y. Neuro-
nal death mechanisms and therapeutic strat-
egy in ischemic stroke. Neurosci Bull 2022; 
38: 1229-1247. 

[25] Green TL, McNair ND, Hinkle JL, Middleton S, 
Miller ET, Perrin S, Power M, Southerland AM 
and Summers DV; American Heart Association 
Stroke Nursing Committee of the Council on 
Cardiovascular and Stroke Nursing and the 
Stroke Council. Care of the patient with acute 
ischemic stroke (posthyperacute and prehos-
pital discharge): update to 2009 comprehen-
sive nursing care scientific statement: a scien-
tific statement from the American Heart 
Association. Stroke 2021; 52: 179-197. 

[26] Cheng Z, Geng X, Rajah GB, Gao J, Ma L, Li F, 
Du H and Ding Y. NIHSS consciousness score 
combined with ASPECTS is a favorable predic-
tor of functional outcome post endovascular 
recanalization in stroke patients. Aging Dis 
2021; 12: 415-424.


