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Highlights

 Cognitive intervention combined with aerobic limb rehabilitation significantly improves neurological and motor
functions in hemiplegic patients with hypertensive intracerebral hemorrhage.

 This approach enhances psychological resilience and quality of life, showing substantial benefits for patient re-
covery.

« Integrating professional education, psychological support, and family involvement promotes comprehensive re-
habilitation outcomes.

Abstract

Objective: To explore the effect of cognitive intervention combined with aerobic limb rehabilitation exercise on
neurological and limb functions in hemiplegic patients with hypertensive intracerebral hemorrhage. Methods: A
prospective study was conducted with eighty-six hemiplegic patients with hypertensive intracerebral hemorrhage
admitted to Taikang Xianlin Drum Tower Hospital from October 2021 to October 2023. The patients were randomly
divided into a study group (43 cases) and a control group (43 cases). After 6 months of intervention, neurological
function, motor and limb function, psychological state, and quality of life scores were compared between the two
groups to assess the effects of the intervention. Results: After the intervention, neurological function indexes
in the study group, including S100B protein, myelin basic protein and National Institutes of Health Stroke Scale
score, were significantly lower than those in the control group (all P<0.05). In contrast, brain-derived neurotrophic
factor and Mini-Mental State Examination scores were significantly higher in the study group (all P<0.05). Addi-
tionally, motor function, Barthel score, Fugl-Meyer score, and muscle strength (grades V and IV) were significantly
higher in the study group compared to the control group (all P<0.05). Psychological resilience, including scores
for toughness, optimism, and strength, as well as the total resilience score, were significantly higher in the study
group (all P<0.05). Moreover, the Generic Quality of Life Inventory score was also significantly higher in the study
group (P<0.05). Conclusion: Cognitive intervention combined with aerobic limb rehabilitation exercises can alle-
viate neurological damage in hemiplegic patients with hypertensive intracerebral hemorrhage, enhance muscle
strength, promote limb and motor function recovery, and improve psychological state and quality of life.

Keywords: Hypertension intracerebral hemorrhage, hemiplegia, cognitive intervention, aerobic limb rehabilitation
exercises, neurological function

Introduction blood pressure suddenly rises due to excessive

physical labor, mental stress, intellectual work,
If hypertension persists over time, it can cause or intense emotional stimulation, pathological
fibrous in the walls of cerebral basilar arteri- blood vessels may rupture, leading to cerebral
oles or vitreous lesions, focal necrosis, and hemorrhage, commonly referred to as hyper-
reduced elasticity of blood vessel walls. When tensive intracerebral hemorrhage (HICH) [1].
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HICH has a rapid onset, fast progression, and
poor prognosis. Its main clinical manifestations
include sudden headache, vomiting, lethargy,
and coma, which can reach peak severity within
minutes. The mortality rate accounts for more
than 20% of total stroke-related deaths [2].
With advancements in emergency treatment
technologies, the mortality rate of HICH has
been significantly reduced. At present, surgical
treatment remains the most effective therapy
for HICH, with the primary goal being to reduce
neurological damage and promote functional
recovery [3]. However, data show that half of
the patients who survive cerebral hemorrhage
experience sequelae such as motor, cognitive,
or neurological dysfunction. Among them,
three-fourths are prone to varying degrees of
hemiplegia, with more than 40% suffering from
severe hemiplegia—this being the most com-
mon sequela after acute-stage HICH treatment
[4]. Previous studies have consistently shown
that rehabilitation training is the primary reha-
bilitation method to promote nerve function re-
covery in HICH patients, improve motor function
in limbs, enhance quality of life, and improve
prognosis [5, 6].

However, the rehabilitation process is lengthy,
and patient compliance often remains a chal-
lenge. Some studies have suggested that
cognitive intervention can enhance patients’
awareness of their condition, help establish
positive rehabilitation beliefs, and improve their
problem-solving and self-management skills
through regular training in attention, willpow-
er, memory, and cognitive ability, encouraging
active participation in disease prevention [7].
Nevertheless, previous research has mostly
focused on simple rehabilitation training, rarely
incorporating cognitive intervention, and often
only measuring single outcomes such as motor
or neurological function, which lacks compre-
hensiveness [8]. Therefore, this study aims to
combine rehabilitation for nerve, muscle, and
joint function in HICH hemiplegic patients with
cognitive intervention to explore their combined
effects on improving nerve and limb function.

Materials and methods
General information

In this study, 86 patients with hemiplegia due
to hypertensive intracerebral hemorrhage, ad-
mitted to Taikang Xianlin Drum Tower Hospital
from October 2021 to October 2023, were
recruited and randomly assigned to either the
study group (treated with cognitive intervention
combined with aerobic rehabilitation exercise)
or the control group (treated with routine reha-
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bilitation intervention), with 43 cases in each
group. The study was approved by the medical
ethics committee of Taikang Xianlin Drum Tow-
er Hospital.

Inclusion criteria: Patients diagnosed with ce-
rebral hemorrhage via CT or MRI, with a history
of hypertension prior to onset [9]. Patients who
were conscious and presented with hemiplegia
of varying severity. Patients who had received
treatment in Department of Health Manage-
ment Center and were in a stable bleeding
phase with stable vital signs. Patients aged =50
years. Patients with complete data required for
analysis in this study.

Exclusion criteria: Patients with primary limb
dysfunction. Patients with severe cognitive dys-
function or consciousness disorders. Patients
with tumors or other serious systemic diseas-
es. Patients whose cerebral hemorrhage was
caused by other factors or who had other brain
diseases. Patients with a history of severe co-
agulation disorders, liver or kidney dysfunction,
or mental illness.

Methods

Patients in the control group received routine
rehabilitation intervention [10]. This included
guidance on stretching the shoulder, elbow,
and wrist joints; the use of tools to assist in
increasing the range of motion; rapid traction
for muscle expansion and contraction stimu-
lation; and resistance training to stabilize the
shoulder, elbow, and wrist joints. Rehabilita-
tion nurses supervised daily training sessions,
which lasted approximately 30 minutes. Addi-
tionally, patients were encouraged to perform
both-handed handshake exercises as needed.

In contrast, patients in the study group received
a combination of cognitive intervention and
aerobic limb rehabilitation exercises.

Cognitive intervention

Healthcare nurses followed a progressive ap-
proach, from simple to complex, in delivering
cognitive function interventions to patients [11].
The specific components were as follows:

Disease knowledge awareness: Many patients
and their families were not healthcare profes-
sionals and lacked a clear understanding of
the disease, often leading to panic. Therefore,
healthcare workers should educate patients
and their families on disease knowledge, reha-
bilitation mechanisms, the significance of train-
ing, and potential complications. This began
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with a general lecture to provide an overview of
the disease, followed by smaller group sessions
to focus on specific rehabilitation mechanisms.
These sessions should ensure patients and
their families understand the rehabilitation
process. Additionally, during rehabilitation,
healthcare personnel should inform patients
and families about possible complications to
prevent panic during emergencies.

Psychological awareness: After hemiplegia,
many conscious patients often experienced
a lack of self-confidence and enthusiasm for
rehabilitation. They may also develop negative
emotions such as anxiety and depression due
to limited mobility and decreased self-care
abilities. Rehabilitation courses tended to be
lengthy, and the effects were often slow, which
led to feelings of discouragement and despair
in both patients and their families. Therefore,
psychological interventions were essential to
help patients restore their belief in active recov-
ery [12]. First, healthcare workers should com-
municate actively with patients and families
to identify the sources of negative emotions.
Based on the patient’s personality, tailored
interventions can be provided. For patients
who have lost confidence, successful rehabili-
tation examples from previous patients can be
shared to boost morale. The importance and
effectiveness of active rehabilitation should
also be emphasized, reinforcing the patient’s
psychological readiness to engage in rehabilita-
tion. Finally, patients should be given scientific
guidance on how to adjust negative emotions,
promoting the understanding that maintaining
a positive mindset was crucial.

Family awareness: After discharge, home care
relied heavily on family members, making it cru-
cial to enhance their understanding of the im-
portance and necessity of rehabilitation train-
ing. Initially, family members should receive
training before discharge to ensure they can ef-
fectively and correctly assist with rehabilitation
exercises. Emphasis should also be placed on
the critical role of family in supervising and sup-
porting rehabilitation. After the patient returns
home, healthcare workers should regularly
follow up with the family through phone calls or
text messages to reinforce their understanding
and involvement in the rehabilitation process.

Lifestyle awareness: Post-rehabilitation, pa-
tients also have specific lifestyle needs. Both
patients and their families should be educated
on maintaining a healthy lifestyle. In terms of
diet, family members should be instructed to
ensure a balanced and nutritious diet, empha-
sizing foods rich in protein and vitamins while
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avoiding greasy foods. In daily life, it is import-
ant for families to encourage patients to spend
time outdoors, promote good sleep hygiene,
and engage in regular conversations to improve
overall mental well-being.

Aerobic limb rehabilitation exercises

The rehabilitation nurse evaluated the patient’s
limb mobility and guided them in aerobic limb
rehabilitation exercises through video presen-
tations and face-to-face explanations. Family
members were also instructed to assist with
the exercises. The training mode was tailored
to the patient’s hemiplegia grade. For patients
with grades 0-1I, who could only lie in bed, pas-
sive exercises were applied, including instruc-
tions to raise, flex, and rotate their limbs in bed.
For patients with hemiplegia grade II or higher,
active exercises were introduced, and the pa-
tients were encouraged to perform limb move-
ments independently, including both upper and
lower limb exercises [13]. The specific exercises
were as follows:

Upper limb movements: This included exercis-
es for the wrists, fingers, shoulders, and arms.
First, the rehabilitation nurse assisted patients
in swinging their shoulders back and forth, with
forearms close to the upper arms for stretch-
ing, flexion, and extension. Then, patients were
instructed to flex their wrists, bend their fingers,
and stretch them as much as possible, with
additional assistance in stretching or bending
muscles, ligaments, and nerves.

Lower limb movements: Exercises targeted the
lower leg, ankle, toes, and knee joints. Initially,
the rehabilitation nurse instructed patients to
lie prone, assisted with lower leg flexion and ex-
tension, and ensured one leg remained upright
while practicing with both legs. Next, patients
were guided to bend and rotate their ankle
joints, move surrounding muscles, ligaments,
and nerves, and perform toe movements, such
as bending the toes backward while alternat-
ing feet. Finally, patients were instructed on
knee movements, including joint flexion, and
exercises targeting knee muscles, nerves, and
surrounding ligaments.

Outcome measures and evaluation criteria
Main outcome measures

Nerve Function Recovery: Nerve function was
assessed using the following biomarkers:
S100B protein, myelin basic protein (MBP),

and brain-derived neurotrophic factor (BDNF).
Fasting venous blood was collected from the
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Table 1. Comparison of general data between the two groups [x + sd, n (%)]

Control group

Iltem (n=43)
Gender (male/female) 25/18
Age (years/x+ sd) 57.5+3.8
Duration of hypertension (year/x+ sd) 11.7+2.1
Mean blood loss (mL) 51.63+4.28
BMI (kg/m?) 23.77+3.12
Grade of hemiplegia [cases/(%)]
0 grade 4 (9.30)
| grade 23 (53.49)
Il grade 11 (25.58)
Il grade 5(11.63)

Site of bleeding [cases/(%)]
The cerebral cortex 9 ( )
The thalamus 8 ( )
The cerebellum 6 (13.95)
The brain stem 5( )
Basal ganglia region 5( )

Education background [cases/(%)]

Primary school 16 (37.21)

Junior high school 17 (39.53)

Senior high school and above 10 (23.26)
Per Capita Monthly Household Income (RMB)

<1,000 13 (30.23)

1,000-3,000 18 (41.86)

>3,000 12 (27.91)

Research group ¥/t

(n=43) P
27/16 0.195 0.659
58.8+3.5 1.650 0.103
11.0+£2.3 1.474 0.144
51.42+4.09 0.233 0.817
23.48+3.31 0.418 0.677
0.125 0.754
5(11.63)
25 (58.14)
10 (23.26)
3(6.98)
0.145  0.465
12 (27.91)
6 (13.95)
7 (16.28)
4 (9.30)
4 (9.30)
0.142  0.943
15 (34.88)
16 (37.21)
12 (25.58)
0.184 0.732
12 (27.91)
17 (39.53)
14 (32.56)

Note: BMI, Body mass index.

patients in the early morning, centrifuged at
3,000 rpm for 3 minutes, and analyzed using
an enzyme-linked immunosorbent assay (ELI-
SA) kit (Wuhan Xingidi Biological Technology
Co., Ltd, China). Additionally, the National
Institutes of Health Stroke Scale (NIHSS) was
used to evaluate neurological function [14].
The NIHSS includes 45 points, covering areas
such as consciousness level, gaze, visual field,
facial paralysis, upper limb movement, lower
limb movement, ataxia, and sensation, with the
score being directly proportional to the degree
of neurological impairment.

Cognitive function: Cognitive function was as-
sessed using the Mini-Mental State Examina-
tion (MMSE), which includes dimensions such
as orientation, memory, attention and calcula-
tion, recall, and language ability [15]. The total
score is 30 points, with a score below 27 indi-
cating cognitive dysfunction, and a score of 27
or higher considered normal.

Limb motor function: Limb motor function was
evaluated using the Barthel Index, Fugl-Meyer
Scale, and muscle strength grading [16, 17].
The Barthel Index has a total score of 100, with
the score directly proportional to the patient’s
ability to perform daily activities. The Fugl-Mey-
er Scale consists of an upper limb section (66
points) and a lower limb section (34 points),
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with higher scores reflecting better motor func-
tion. Muscle strength was graded as follows
[18]: Grade V: Normal muscle strength with full
range of motion. Grade IV: Muscle strength is
nearly normal, but the affected limb cannot ful-
ly resist external resistance. Grade III: Muscle
strength is sufficient to resist gravity but not
external resistance. Grade II: Muscle strength
can resist gravity but cannot overcome external
resistance, allowing only horizontal movement.
Grade I: Muscle shows slight contraction but
cannot move the joint. Grade 0: No muscle con-
traction. The above outcomes were assessed
before the intervention and at six months
post-intervention.

Secondary outcome measures

Mental state: The Connor-Davidson Resilience
Scale (CD-RISC) was used to assess mental
state [19]. The Cronbach’s « coefficient for
the scale was 0.878. It consists of three di-
mensions: toughness (10 items), optimism
(8 items), and power (7 items). The scale was
scored using a 5-point Likert scale, with posi-
tive scores ranging from 1 to 5, for a total score
of 100 points. The score was directly propor-
tional to the psychological state.

Quality of life: The Generic Quality of Life In-
ventory (GQOLI) was used to evaluate quality

4
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Figure 1. Comparison of neurological function index levels between the two groups before and after interven-
tion. (A) S100B protein; (B) MBP; (C) BDNF. Compared with this group before intervention, *P<0.05; compared

sk

with the control group, “P<0.01, ""P<0.001. MBP, Myelin basic protein; BDNF, brain-derived neurotrophic factor.

Table 2. Comparison of NIHSS and MMSE scores between the two groups before and after intervention (x+ sd,
score)

Group NIHSS score MMSE score

Before intervention After intervention Before intervention After intervention
Control group (n=43) 13.26+2.14 6.77+1.17" 21.43+2.16 24.35+3.68"
Research group (n=43) 13.57+2.05 4.53+0.82" 21.47+2.93 28.42+3.82"
t 0.686 10.281 0.072 5.032
P 0.495 0.000 0.943 0.000

Note: Compared with Before intervention, "P<0.05. NIHSS, National Institutes of Health Stroke Scale; MMSE,
mini-mental state examination.

of life, covering physical health, mental health, Comparison of neurological function indexes
social function, and material life, with a total
of 74 items and 20 factors [20]. The score was Before the intervention, there were no signifi-
directly proportional to the quality of life. cant differences in neurological function index-
es between the two groups (all P>0.05). After
The above indicators were assessed before the the intervention, levels of S100B and MBP
intervention and six months after the interven- decreased significantly, while BDNF increased
tion. significantly in both groups (all P<0.05). Nota-
bly, the decreases in S100B and MBP and the
Statistical methods increase in BDNF were significantly greater in
the study group compared to the control group
All statistical data were analyzed using SPSS (all P<0.01), as shown in Figure 1.
21.0. Measurement data are presented as
mean * standard deviation (Mean+SD). In- Comparison of NIHSS and MMSE scores
tra-group comparisons were made using the
independent sample t-test, while comparisons Before the intervention, there were no signif-
between groups were performed using the icant differences in NIHSS and MMSE scores
paired t-test. Counting data are presented as between the two groups (both P>0.05). After
case numbers/percentages (n/%), and the chi- the intervention, the decrease in NIHSS and
square test was applied. A p-value of <0.05 the increase in MMSE were significant in both
was considered statistically significant. groups (both P<0.05), and these changes were
significantly greater in the study group com-
Results pared to the control group (both P<0.001), as

shown in Table 2.
Comparison of general data

Comparison of limb motor function
There were no statistically significant differenc-

es between the two groups in terms of gender, Before the intervention, there were no signifi-
age, duration of hypertension, mean blood loss, cant differences in the Barthel scoreslimb mo-
BMI (body mass index), grade of hemiplegia, tor function indexes between the two groups (all
site of bleeding, education level, or per capita P>0.05). After the intervention, Barthel scores
monthly household income (all P>0.05), as and motor function scores for upper and low-
shown in Table 1. er limbs significantly improved in both groups

compared to baseline (all P<0.05). The im-
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P<0.001. CD-RISC, Connor- Davidson resilience scale.

Table 3. Comparison of limb motor function between the two groups before and after intervention (x * sd,

score)

Control grou Research grou
Group (n=43) s (n=43) e P
Barthel score
Before the intervention 50.56+4.46 50.19+5.11 0.358 0.722
After the intervention 61.93+5.09" 77.46+6.37" 12.49 0.000
Upper limb motor function score
Before the intervention 36.37+3.62 36.82+3.97 0.549 0.584
After the intervention 44.63+4.98" 57.54+5.39" 11.536 0.000
Lower extremity motor function score
Before the intervention 19.4242.78 19.38+2.92 0.065 0.948
After the intervention 23.62+3.17" 30.18+4.28" 8.077 0.000

Note: Compared with Before the intervention, "P<0.05.

provements in these indexes were significantly
greater in the study group compared to the con-
trol group (all P<0.001), as shown in Table 3.

Comparison of muscle strength

Before the intervention, no significant differ-
ences in muscle strength levels were observed
between the two groups (all P>0.05). After the
intervention, the number of patients with grade
V and IV muscle strength in the study group
was significantly higher than in the control
group (both P<0.05), as shown in Table 4.
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Comparison of CD-RISC scores

Before the intervention, there were no signifi-
cant differences in the scores for each dimen-
sion or the total score of the resilience scale
between the two groups (all P>0.05). After the
intervention, both the dimension scores and
the total score of the resilience scale signifi-
cantly increased in both groups (all P<0.05).
The study group showed significantly higher
scores in tenacity, optimism, and strength,
as well as a higher total score of the CD-RISC
compared to the control group (all P<0.001), as
shown in Figure 2.
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Table 4. Comparison of muscle strength levels between the two groups before and after intervention [n (%)]

Control group

Research group

i 2
Item Time (n=43) (n=43) X P
V level Before the intervention 0 (0.00) 0 (0.00) 0.000 1.000
After the intervention 1(2.33) 6 (13.95) 3.888 0.049
IV level Before the intervention 6 (13.95) 7 (16.28) 0.091 0.763
After the intervention 10 (23.26) 19 (44.19) 4214 0.040
11 level Before the intervention 9 (20.93) 8 (18.60) 0.073 0.787
After the intervention 18 (41.86) 11 (25.58) 2549 0.110
11 level Before the intervention 17 (39.53) 16 (37.21) 0.049 0.825
After the intervention 9 (20.93) 5 (11.63) 1365 0.243
Ilevel Before the intervention 11 (25.58) 12 (27.91) 0.059 0.808
After the intervention 5 (11.63) 2 (4.65) 1.400 0.237

Table 5. Comparison of GQOLI scores between the two groups before and after intervention (ii sd, score)

Control group

Research group

A 2
Item Time (n=43) (n=43) X =
Healthv bod Before the intervention 31.34+3.98 32.10+4.01 0.882 0.380
YO After the intervention 36.32+4.02" 45.34+6.46" 7.774 0.000
Before the intervention 31.34+3.89 31.56+3.78 0.266 0.791
Mental health . . - o
After the intervention 37.43+4.01 46.43+6.23 7.966 0.000
. ) Before the intervention 30.12+3.56 31.32+3.67 1.539 0.128
Social function . . « “
After the intervention 37.54+3.98 46.32+4.67 9.383 0.000
Material life Before the intervention 23.12+3.21 23.45+3.67 0.444 0.658
After the intervention 29.23+3.85" 39.32+4.01" 11.902 0.000
Total quality of ~ Before the intervention 113.22+12.32 114.21+12.56 0.369 0.713
life After the intervention 139.32+14.25" 183.32+16.43" 13.266 0.000

Note: Compared with Before the intervention, ‘P<0.05. GQOLI, Generic Quality of Life Inventory.

Comparison of GQOLI scores

Before the intervention, there were no signif-
icant differences in quality of life scores or
the total scores between the two groups (all
P>0.05). After the intervention, the scores
for all dimensions and the total quality of life
scores significantly improved in both groups (all
P<0.05). The study group showed significantly
greater improvements in physical health, men-
tal health, social function, material life, and to-
tal scores of the GQOLI compared to the control
group (all P<0.001), as shown in Table 5.

Discussion

Hemiplegia is one of the most common sequel-
ae of HICH, and represents a significant neu-
rological deficit that severely impacts patients’
daily activities and motor abilities, leading to
poor self-care capabilities [21]. Additionally,
due to the extended recovery period, patients
often exhibit weak psychological endurance
and physical ability. External factors such as
economic status, personal quality, and family
and societal support contribute to the slow
rehabilitation progress of many patients [22].
Therefore, enhancing patients’ cognitive abil-
ities and guiding them to establish correct
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perspectives are crucial for promoting their
rehabilitation [23]. Studies have confirmed that
the key to recovering neurological dysfunction
lies in the reconstruction of synaptic connec-
tions related to brain tissue through learning,
ultimately reshaping the brain’s structure and
function [24]. At present, rehabilitation training
is the most important approach for hemiplegic
patients with HICH to recover from neurological
deficits, improve limb function, and enhance
self-care abilities [25, 26].

In this study, conventional aerobic limb reha-
bilitation exercises combined with cognitive
intervention were applied to hemiplegic pa-
tients with HICH. The results showed that after
the intervention, the S100B, MBP levels and
NIHSS scores, were significantly lower in the
study group compared to the control group. In
contrast, BDNF levels and MMSE scores were
significantly higher in the study group, indicat-
ing that cognitive intervention significantly im-
proved the neurological function of patients.

Moreover, studies have shown that neurological
function is correlated with the quality of life and
social status of patients, making it a key index
for evaluating the prognosis of hemiplegic pa-
tients with HICH. Therefore, assessing the reha-
bilitation effectiveness in terms of neurological
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improvement is of great significance [27].

The improvement in neurological function is
attributed to the implementation of both profes-
sional knowledge-based cognitive intervention
and psychological cognitive intervention. Pro-
fessional knowledge-based cognitive interven-
tion enhances patients’ understanding of their
condition by educating them and their families
about disease knowledge, rehabilitation mech-
anisms, training significance, and potential
complications. This foundation supports the
effective implementation of aerobic limb reha-
bilitation exercises [28]. The cognitive and emo-
tional components in the brain are activated
through such interventions. These components,
part of a specific neural matrix, help residual
brain cells fully mobilize their compensatory
functions, contributing to the reconstruction or
remodeling of brain tissue. Simultaneously, the
enhancement of cognitive function stimulates
nerve cell proliferation, alleviates ischemia and
hypoxia in brain tissue, and improves neurolog-
ical dysfunction. This finding is consistent with
the research by Tomida et al., which confirmed
that combined skKill and strength training sig-
nificantly improves neurological and limb motor
function in stroke patients with hemiplegia [29].

Furthermore, the results showed that after the
intervention, psychological state scores and
the total resilience score in the study group
were significantly higher than in the control
group. This suggests that routine rehabilitation,
combined with cognitive intervention, can im-
prove the psychological state of patients. This
improvement is closely linked to the enhanced
psychological cognition of patients and their
families.

Hemiplegic patients often struggle with a lack
of confidence and rehabilitation motivation and
are prone to negative emotions such as anxiety
and depression. Families of such patients may
also experience negative emotions like discour-
agement and despair. Therefore, it is crucial
to enhance patients’ awareness of the impor-
tance of maintaining positive emotions, which
can improve their enthusiasm for rehabilitation
and their compliance with treatment. This, in
turn, helps alleviate negative emotions. These
findings align with those of Kuctuk et al., who
reported significant improvements in patients’
psychological status following psychological
cognition interventions [24].

Finally, the results of this study also showed
that after the intervention, Barthel and
Fugl-Meyer scores, as well as muscle strength
levels (grades V and IV), were significantly
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higher in the study group compared to the con-
trol group. This demonstrates that cognitive
intervention effectively improves the limb motor
function of patients.

In addition to professional knowledge and
psychological interventions, this study also in-
cluded cognitive intervention for patients’ fam-
ilies. It is essential to raise awareness among
patients’ families regarding the importance and
necessity of rehabilitation training, and to en-
sure they understand rehabilitation techniques.
This enables families to assist scientifically and
actively supervise patients during rehabilita-
tion, thereby enhancing the effectiveness of
the training. The combination of these interven-
tions improved patients’ enthusiasm for and
the scientific approach to aerobic limb rehabili-
tation exercises, ultimately improving the thera-
peutic outcomes. These findings are consistent
with those of Zang et al., which indicated that
combining skill training with limb training en-
hances motor function in hemiplegic limbs [30].
Furthermore, the results showed that the GQ-
OIL score in the study group was significantly
higher than in the control group, indicating that
cognitive intervention substantially improved
patients’ quality of life and contributed to better
overall prognosis. This aligns with the findings
of Umeki et al. [31].

The strength of this study lies in the indepen-
dent development of aerobic limb rehabilitation
exercises for HICH patients with hemiplegia, the
innovative integration of cognitive intervention
with rehabilitation training, and the relatively
comprehensive research outcomes. However,
the study is limited by its single-center design,
small sample size, and short follow-up period.
Therefore, future studies should extend the fol-
low-up duration and expand the sample size for
further validation.

In conclusion, combining cognitive intervention
with aerobic limb rehabilitation exercises can
alleviate neurological damage in HICH patients
with hemiplegia, enhance muscle strength, pro-
mote recovery of limb and motor functions, and
improve psychological well-being and quality of
life. These findings suggest that this approach
is worthy of clinical promotion.

Author contributions: Yimun Zhang was respon-
sible for testing and writing. Wu Yan and Yang
Bo are responsible for summarizing the data.
Qianwen Lou was responsible for finding rele-
vant literature.
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