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The impact of functional training
based on clinical nursing
pathways informed by
evidence-based theory on
functional recovery in patients
with cerebral hemorrhage

Haijuan Liang, Ping Yuan, Tong Xu, Chao Jin and Cuiling Ji*

Department of Neurosurgical Intensive Care Unit, Nanjing Drum Tower Hospital, Affiliated Hospital of
Medical School, Nanjing University, Nanjing, Jiangsu, China

Background: Cerebral hemorrhage significantly impacts patients’ neurological
function and daily living capabilities. The study investigates the effect of
functional training based on clinical nursing pathways informed by evidence-
based theory on the functional recovery in postoperative patients with cerebral
hemorrhage.

Methods: This retrospective analysis included 160 patients divided into an
intervention group receiving specialized functionaltraining (n = 80) and a control
group receiving standard care (n = 80) from December 2021 to December 2023.
Functional recovery was evaluated using the National Institutes of Health Stroke
Scale (NIHSS), Modified Barthel Index (MBI), and Glasgow Coma Scale (GCS).
Complications and patient satisfaction were also assessed.

Results: The intervention group showed significantimprovements in NIHSS, MBI,
and GCS scores post-intervention, indicating enhanced neurological function,
daily living capabilities, and consciousness levels (p < 0.001). Complication
rates were lower in the intervention group (2.5%) compared to the control
group (18.75%), with statistical significance (p = 0.0021). Patient satisfaction was
notably higher in the intervention group, with 95% total satisfaction compared
to 76% in the control group (p < 0.01).

Conclusion: Functional training within clinical nursing pathways, grounded
in evidence-based theory, significantly improves postoperative functional
recovery, reduces complications, and increases patient satisfaction in individuals
recovering from cerebral hemorrhage.

KEYWORDS

cerebral hemorrhage, functional training, clinical nursing pathways, evidence-based,
theory

Introduction

Cerebral hemorrhage, a form of intracranial bleed, constitutes a significant health
challenge globally, accounting for a considerable proportion of acute cerebrovascular diseases.
It is characterized by the spontaneous rupture of blood vessels within the brain, leading to the
accumulation of blood that compresses and damages brain tissues. This condition not only
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results in immediate neurological deficits but also poses long-term
functional impairments (1, 2). The functional recovery in cerebral
hemorrhage patients is a multidimensional process that extends
beyond mere survival, encompassing the restoration of mobility,
cognitive functions, and the ability to perform activities of daily living
(3, 4). The efficacy of this recovery process is pivotal in determining
the long-term prognosis of patients, making it a primary focus of
clinical interventions.

Functional training emerges as a rehabilitation strategy aimed at
enhancing the recovery of these functional abilities. It involves tailored
exercises and activities designed to mimic daily tasks, thereby
facilitating the relearning of motor and cognitive skills affected by the
hemorrhage (5, 6). The customization of functional training programs
to meet the individual needs of patients is crucial for optimizing
recovery outcomes (7). The integration of evidence-based theory into
clinical nursing practice has become fundamental to optimize patient
outcomes. This approach is characterized by the systematic application
of current best evidence from high-quality research, such as
randomized controlled trials, clinical guidelines, and meta-analyses,
combined with clinical expertise and patient preferences to guide
individualized care decisions (8, 9). In the domain of postoperative
rehabilitation for cerebral hemorrhage, several studies have
demonstrated that evidence-informed interventions, such as goal-
oriented motor retraining, early mobilization, and structured cognitive-
behavioral engagement, significantly enhance recovery outcomes
(10-12). These principles underpin the design of clinical nursing
pathways (CNPs), which serve as structured care plans to standardize
treatment processes while accommodating patient-specific needs.
Therefore, this study aimed to investigate the impact of functional
training, structured according to evidence-based Clinical Nursing
Pathways, on the postoperative functional recovery of cerebral
hemorrhage patients. It contributes to current knowledge by
empirically evaluating a theoretically grounded and literature-informed
rehabilitation strategy that integrates functional task simulation,
progressive mobility training, and early cognitive stimulation.

Although minimally invasive surgical techniques have been widely
explored as an approach to improve functional outcomes in cerebral
hemorrhage, existing evidence from clinical studies has yielded largely
negative or inconclusive results regarding their efficacy in enhancing
long-term neurological recovery. This has led to growing interest in
non-surgical, rehabilitation-centered approaches. Notably, this study
investigated the role of evidence-based clinical nursing pathways, a
relatively underexplored yet promising modality, in improving
functional recovery post-cerebral hemorrhage. To better delineate its
effectiveness, the current study not only compared functional outcomes
between standard and evidence-based nursing groups, but also
systematically examined differences in intervention content across
specific dimensions, such as neurological support, physical rehabilitation
intensity, complication prevention strategies, and patient engagement
protocols. Moreover, prognosis following cerebral hemorrhage is
influenced by multiple clinical variables, including patient age,
hemorrhage location, and surgical approach. These factors were
considered during the design of this study to ensure homogeneity in

Abbreviations: CNP, Clinical Nursing Pathway; NIHSS, National Institutes of Health
Stroke Scale; MBI, Modified Barthel Index; GCS, Glasgow Coma Scale; BMI, Body

Mass Index.
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baseline characteristics and to minimize confounding effects. Clear and
specific inclusion and exclusion criteria were established to enhance the
reliability of the findings and to define the patient population eligible for
functional training interventions.

Methods
Study design

A detailed retrospective analysis was undertaken at our medical
facility to assess the influence of function-oriented training,
orchestrated within the framework of clinical nursing pathways
underscored by evidence-based principles, on the rehabilitation
outcomes of individuals diagnosed with cerebral hemorrhage. The
review period spanned from December 2021 to December 2023 and
included 160 patients who either underwent surgical intervention or
received conservative medical treatment, depending on clinical
indication. Of these, 80 patients received function-oriented training
and were designated as the observation group, while the remaining 80,
who received routine care, constituted the control group. Surgical
treatment was performed in patients with large hematomas,
deteriorating consciousness, brainstem compression, or signs of raised
intracranial pressure that did not respond to medical management.
The surgical modalities included minimally invasive hematoma
evacuation, burr hole drainage, craniotomy for clot evacuation, and in
a limited number of cases, decompressive hemicraniectomy or
suboccipital craniectomy depending on hematoma location and
severity. All participants provided informed consent, and the study
protocol received prior approval from the institutional Ethics
Committee, ensuring adherence to ethical standards.

Inclusion and exclusion criteria

Participants were eligible for inclusion if they had a confirmed
diagnosis of spontaneous intracerebral hemorrhage (ICH) via CT or
MRI imaging, with or without surgical intervention. A crucial
criterion is the presence of mobility impairment persisting or
becoming evident following initial postoperative stabilization,
typically within the first few days post-surgery, making the individual
a suitable candidate for structured functional training aimed at
rehabilitation. All patients were required to demonstrate cognitive
capacity sufficient for providing informed consent and adhering to the
rehabilitation regimen, as evaluated by attending neurologists based
on cognitive and communicative abilities at the time of enrollment.
For patients exhibiting severe neurological impairment (e.g., NTHSS
>15), informed consent was obtained from legal guardians or
immediate family members, in accordance with institutional Ethics
Committee protocols.

To ensure consistency in baseline neurological function and
hemodynamic status, participants were included only if they met the
following clinical criteria at the time of enrollment:

o NIHSS score between 4 and 15, indicating moderate neurological
impairment but preserved capacity for rehabilitation participation.
« GCS
impaired consciousness.

score > 13, reflecting intact or minimally
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» Modified Rankin Scale (mRS) score of 2-4, indicating moderate
disability requiring some assistance but with the ability to
walk unassisted.

Stable hemodynamic status, defined as blood pressure and heart
rate within normal limits without the need for continuous
vasopressor support or intensive monitoring, and the absence of
active bleeding or acute deterioration.

« Onset of hemorrhagic event >72 h prior to enrollment, to ensure
participants were beyond the acute phase of cerebral hemorrhage.

A single, well-defined hemorrhagic lesion located in the basal
ganglia, frontal lobe, or cerebellum, to minimize prognostic
variability related to lesion site.

Surgical intervention, if applicable, performed via craniotomy or

minimally invasive hematoma evacuation.

« Documented post-surgical mobility impairment that necessitated
functional rehabilitation.

o Age between 45 and 75 years, to exclude pediatric and elderly

populations with distinct neuroplasticity characteristics.

Exclusion criteria
Participants were excluded if they had:

 Multiple intracerebral hemorrhages or hemorrhage involving the
brainstem or ventricles.

Pre-existing neurological disorders or prior cerebrovascular
events (e.g., ischemic stroke, neurodegenerative diseases) that
could confound outcome assessment.

« Severe comorbid conditions, such as advanced cardiac disease,
end-stage renal or hepatic failure, or terminal malignancies.

Significant language or communication barriers, including
aphasia or language incompatibility, that would impede
participation in or evaluation of rehabilitation outcomes.

« Diagnosed severe psychiatric disorders, such as schizophrenia or
major depressive disorder, that could impair adherence to the
rehabilitation regimen.

To minimize bias, patients who required urgent neurosurgical
intervention but succumbed within 48 h of admission were excluded
from the analysis, as postoperative rehabilitation could not be feasibly
initiated in these cases.

Nursing protocols for the observation and
control groups

Following surgery, the control group received standard
postoperative care, which included monitoring vital signs, observing
changes in condition, preventing incision infection, and providing
medication guidance and health education to both patients and their
families. This was complemented by a gradual introduction to
rehabilitative exercises. Conversely, the observation group was
subjected to Functional Training Based on Clinical Nursing Pathways
Informed by Evidence-Based Theory. The implementation was
twofold: Initial steps involved identifying factors influencing
postoperative recovery from cerebral hemorrhage to pose evidence-
based questions. The literature review concentrated on evidence from
recent systematic reviews, clinical guidelines (such as those from the
American Heart Association and the Chinese Stroke Association), and
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high-quality interventional studies related to post-stroke rehabilitation
and functional recovery (13-16). Key findings informed the
development of the nursing pathway and emphasized early
mobilization, daily task-specific training, multimodal sensory
stimulation, and cognitive rehabilitation. The evidence was appraised
and translated into a structured CNP, which delineated phase-specific
goals, daily interventions, and expected clinical outcomes. The CNP
was reviewed and refined by a multidisciplinary panel consisting of
neurologists, rehabilitation specialists, and senior nurses to ensure
feasibility and consistency with local clinical practice.

Nursing tasks were executed in accordance with the CNP charts.
On the first postoperative day, initial postoperative care was provided,
including routine oral hygiene, infection prevention, and optimal bed
positioning. In addition, general supportive interventions such as
passive limb exercises, joint mobilization, and muscle massage were
introduced to prevent complications such as joint stiffness and
pressure sores. These early measures were not contingent on
confirmed mobility impairment but formed part of standard
postoperative care. The assessment of neurological status during this
phase helped determine the presence and degree of mobility
impairment, guiding the implementation of personalized functional
training protocols in subsequent days. By the second day, preliminary
rehabilitation outcomes were evaluated to design a targeted, repetitive
functional training program. From days 3 to 7, in addition to basic
care, patients were guided through early-stage rehabilitation exercises
in comfortable positions (either on the unaffected side or supine),
involving limb joint flexion, rotation, and full-body muscle massage,
with particular attention to pressure areas like bony prominences.
Between the 8th day and the second week, patient progress was
reviewed to adjust and enhance rehabilitation strategies, focusing on
standing balance exercises. This phase transitioned from assisted to
independent standing, gradually increasing the duration. Cognitive
function training, primarily through repetitive memory exercises, was
also introduced. From the third week onward, long-term rehabilitation
commenced, incorporating walking exercises, activities of daily living
(eating, dressing, grooming), and cognitive and linguistic recovery
(reading, storytelling, puzzle-solving). The entire rehabilitative
training spanned 4 weeks, divided into three distinct phases to
optimize postoperative recovery. The structured intervention was
designed to progressively address specific rehabilitation goals—
ranging from basic mobility and neurological function to cognitive
and functional independence—based on best practices identified
through literature review. This phased, individualized approach aimed
to optimize recovery by targeting the multifaceted impairments
common in post-cerebral hemorrhage patients.

Postoperative functional recovery
assessment metrics

To further investigate the influence of hemorrhage site on
neurological recovery, NIHSS scores were stratified by hemorrhage
location (i.e., cerebellum, frontal lobe, and basal ganglia) in both pre-
and post-intervention phases. This stratification aimed to identify
potential differential effects of lesion location on functional
improvement trajectories.

Functional recovery was assessed at two time points: upon
admission to the hospital (prior to intervention) and at the end of the
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four-week postoperative intervention period. All assessments were
conducted by trained clinical staff using standardized protocols to
ensure consistency across evaluations.

Neurological Function: Assessed using the National Institutes of

Health Stroke Scale (NIHSS) at admission and 4 weeks post-

intervention. The scale was administered by certified neurologists

to evaluate the severity of neurological deficits.

« Daily Living Activities: The Modified Barthel Index (MBI) was
used to measure patients’ independence in daily activities, with
evaluations conducted at baseline (post-surgery but before
intervention) and again at 4 weeks. Higher scores indicated
greater independence.

« Consciousness Level: The Glasgow Coma Scale (GCS) was used
to assess the level of consciousness at the same two time points.
Assessments were performed by nursing staff trained in
neurological evaluations.

o Complications: Incidence of postoperative complications,

including pressure sores, pneumonia, and rebleeding, was

monitored and recorded continuously during the four-week
follow-up.

Nursing satisfaction

Satisfaction was assessed at the conclusion of the intervention
period using the Newcastle Satisfaction with Nursing Scale, involving
19 items covering aspects such as nursing service attitude, nurse
competency, communication skills, procedural skills, nursing safety
management, and health education guidance. Scoring for each item
ranges from 1 to 5, with the total possible score varying from 19 to 95
points. Satisfaction levels are categorized as follows: > 77 points
indicate very satisfied, 58-76 points indicate satisfied, 39-57 points
indicate moderately satisfied, and <38 points indicate dissatisfied.
Overall satisfaction is calculated wusing the formula:
Satisfaction = [(Number of Very Satisfied + Satisfied cases)/Total
number of cases] x 100%. Patients were asked to complete the scale
independently or with minimal assistance from nursing staff
unfamiliar with their treatment group assignment to minimize bias.

To assess the potential influence of consciousness levels on
functional recovery, patients were stratified based on their baseline
GCS scores into two categories: impaired consciousness (GCS < 12)
and preserved consciousness (GCS > 12). This stratification allowed
for the examination of how awareness barriers might modulate the
outcomes reflected in NTHSS and MBI scores.

Statistical analysis

Statistical analyses were executed utilizing the SPSS software,
version 27.0, to ensure rigorous data evaluation and interpretation.
For the presentation of quantitative variables, the mean and standard
deviation (mean * SD) were employed as central measures of
tendency and variability, respectively. The t-test, a parametric
statistical tool, was applied to compare these variables across different
groups, facilitating the identification of any statistically significant
differences in means. On the other hand, categorical variables were
depicted through frequencies and percentages, offering a clear
depiction of the distribution of categorical outcomes within the study
population. The Chi-square ()2) test was utilized to compare these
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variables across groups, enabling the assessment of the association or
discrepancy between categorical variables in different cohorts. The
threshold for statistical significance was set at a p-value of less
than 0.05.

Results
Participant analysis

In the observation group, there were 43 males and 37 females,
with ages ranging from 46 to 75years. The mean age was
61.56 + 3.99 years. The distribution of hemorrhage locations was as
follows: 22 cases in the cerebellum, 12 in the frontal lobe, and 46 in
the basal ganglia. The duration of hypertension among these
patients ranged from 1 to 9 years, with an average duration of
5.16 * 1.2 years. Regarding educational background, 24 patients
had education up to junior high school or below, 36 had completed
high school, and 20 had tertiary or higher education. The Body
Mass Index (BMI) varied from 18 to 27 kg/m?, with an average BMI
0f 22.68 + 0.65 kg/m”. In the control group, there were 42 males and
38 females, with ages ranging from 45 to 76 years. The average age
was 61.15 + 4.26 years. The hemorrhage locations included 24 cases
in the cerebellum, 14 in the frontal lobe, and 42 in the basal ganglia.
The hypertension duration ranged from 1 to 10 years, with an
average duration of 5.96 + 1.03 years. Educational levels were
distributed as follows: 26 patients had junior high school education
or below, 30 had high school education, and 24 had tertiary
education or above. The BMI ranged from 17 to 28 kg/m? with an
average BMI of 23.15 + 0.58 kg/m? (Table 1). Comparative analysis
of the two groups revealed that general characteristics such as BMI,
duration of hypertension, and hemorrhage locations were
comparable between the groups (p > 0.05), indicating no significant
differences in these baseline characteristics.

Intervention outcomes on functional
recovery

Prior to analyzing overall intervention effects, NIHSS scores were
examined by hemorrhage location. In both groups, patients with basal
ganglia hemorrhage exhibited the highest baseline NIHSS scores,
while those with frontal lobe hemorrhage had moderately elevated
scores, and cerebellar cases showed comparatively lower initial scores.
Across all hemorrhage sites, post-intervention NIHSS scores
demonstrated significant improvement in the observation group
relative to the control group (all p <0.01), though the degree of
improvement varied by location, with the most pronounced gains
observed in patients with cerebellar and frontal lobe hemorrhages.
The analysis of pre- and post-intervention functional recovery levels,
encompassing both the observation and control groups, yielded
significant insights into the efficacy of the interventions applied. The
NIHSS scores observed a marked improvement post-intervention in
the observation group, indicating a substantial enhancement in
neurological function compared to the control group, as evidenced by
a t-value of 6.49 and a p-value less than 0.001. This suggests that the
targeted intervention effectively mitigated neurological impairments
associated with cerebral incidents. Similarly, the MBI scores, reflecting

frontiersin.org


https://doi.org/10.3389/fneur.2025.1558908
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Liang et al.

the patients’ ability to perform daily living activities, showed a
significant post-intervention improvement in the observation group.
The increase in MBI scores, with a ¢-value of 7.29 and a p-value below
0.001, underscores the interventions role in fostering greater
independence and quality of life for the patients (Table 2). Further
analysis was performed to evaluate NIHSS score changes stratified by
baseline consciousness levels. In patients with impaired consciousness
(GCS <12), the NIHSS scores showed statistically significant
improvements post-intervention, although the magnitude of
improvement was smaller than in patients with preserved
consciousness (GCS > 12). This suggests that awareness barriers may
attenuate the extent of functional recovery achievable through
rehabilitation interventions.

Furthermore, the GCS scores, used to assess the level of
consciousness, demonstrated a notable post-intervention
improvement in the observation group. The substantial rise in GCS
scores, as indicated by a t-value of 9.65 and a p-value below 0.001,
highlights the intervention’s effectiveness in enhancing cognitive and
alertness levels post-cerebral incidents. Contrastingly, the
pre-intervention comparisons across NIHSS, MBI, and GCS metrics
did not reveal significant differences between the groups, indicating
homogeneity in baseline functional levels. This homogeneity
underscores the observed post-intervention improvements as a result
of the therapeutic interventions rather than pre-existing disparities
between the groups (Table 2). In conclusion, the intervention
administered to the observation group demonstrated a statistically
significant positive impact on postoperative functional recovery, as
measured by NIHSS, MBI, and GCS scales. The consistency of
improvement across all three functional scales (NIHSS, MBI, and
GCS) provides converging evidence that the intervention group

experienced a multidimensional enhancement in recovery, not

TABLE 1 Demographic and clinical characteristics of the study population.

Characteristic

Observation group

10.3389/fneur.2025.1558908

attributable to baseline differences. These statistically significant
findings (all p < 0.001) support the efficacy of the function-oriented
training protocol as an adjunct to routine care.

Incidence of complications in both patient
groups

In the assessment of complication rates post-intervention, the
observation group reported 2 cases of pressure sores, while the control
group experienced a higher incidence of complications, including 6
cases of pressure sores, 6 instances of pneumonia, and 3 cases of
rebleeding. The complication rate in the observation group was
notably lower at 2.5%, compared to 18.75% in the control group. This
significant disparity in the incidence of complications between the two
groups was statistically validated with a %2 value of 9.48 and a p-value
of 0.0021. This analysis underscores the effectiveness of the
intervention in minimizing postoperative complications, particularly
in reducing the occurrence of pressure sores, pneumonia, and
rebleeding in patients. While pressure sores, pneumonia, and
rebleeding were systematically recorded, other potential complications,
such as DVT and urinary tract infections were not comprehensively
evaluated due to limitations inherent in the retrospective
data collection.

Analysis of patient satisfaction
post-intervention

Following the intervention, a comparative analysis of patient
satisfaction levels between the observation and control groups

Control group

Gender (M/F) 43/37 42/38
Age range (years) 46-75 45-76
Mean age (years) + SD 61.56 +3.99 61.15 £ 4.26
Hemorrhage location (cerebellum/frontal lobe/basal ganglia) 22/12/46 24/14/42
Hypertension duration range (years) 1-9 1-10
Mean hypertension duration (years) + SD 516+1.2 5.96 +1.03
Education level (junior high or below/high school/tertiary and above) 24/36/20 26/30/24
BMI range (kg/m?) 18-27 17-28
Mean BMI (kg/m?) + SD 22.68 +0.65 23.15+0.58

TABLE 2 Pre- and post-intervention functional recovery levels in observation and control groups.

Metric Observation group (n = 80) Control group (n = 80) t-value p-value
NIHSS pre-intervention 21.48 +£3.26 20.78 + 4.44 1.69 0.093
NIHSS post-intervention 11.47 £2.93 15.51 £2.27 6.49 <0.001
MBI pre-intervention 40.03 £ 5.50 39.88 £7.17 0.16 0.871
MBI post-intervention 59.13 +£5.87 49.92 +6.13 7.29 <0.001
GCS pre-intervention 9.19 + 1.11 9.32+1.46 0.06 0.951
GCS post-intervention 12.90 + 0.59 10.83 +1.19 9.65 <0.001

NIHSS, National Institutes of Health Stroke Scale; MBI, Modified Barthel Index; GCS, Glasgow Coma Scale.
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TABLE 3 Patient satisfaction levels post-intervention.

Satisfaction level

Observation group (n = 80)

10.3389/fneur.2025.1558908

Control group
(n = 80)

Very satisfied 24 (30%) 15 (18.75%) - -
Satisfied 44 (55%) 32 (40.0%) - -
Moderately satisfied 8 (10%) 14 (17.5%) - -
Dissatisfied 4 (5%) 19 (23.75%) - -
Total satisfaction 76 (95%) 61 (90%) 9.95 <0.01

revealed significant findings. The observation group demonstrated a
higher proportion of patients reporting very satisfied levels at 30%,
compared to 18.75% in the control group. This trend continued with
55% of the observation group’s patients feeling satisfied, in contrast to
40% within the control group. Although a smaller percentage of
patients in the observation group were moderately satisfied (10%)
compared to the control group (17.5%), the dissatisfaction rate was
markedly lower in the observation group at 5%, against 23.75% in the
control group. When considering the total satisfaction, which
encompasses very satisfied and satisfied responses, the observation
group exhibited a higher rate at 95%, compared to 76% in the control
group. The statistical analysis underpinning these observations,
indicated by a Chi-square ()2) value of 9.95 and a p-value less than
0.01, underscores the significant difference in satisfaction levels
between the two groups post-intervention (Table 3). These findings
highlight the effectiveness of the intervention strategies implemented
in the observation group, leading to enhanced patient satisfaction
post-treatment.

Discussion

In the realm of cerebral hemorrhage management, the
postoperative phase is crucial for determining long-term outcomes
and quality of life. The intricate interplay between physical
recovery and the prevention of secondary complications presents
a significant challenge in the clinical setting. Functional training,
when meticulously designed and implemented within clinical
nursing pathways, emerges as a pivotal strategy to address these
challenges (10). This approach, informed by evidence-based
theory, ensures that interventions are not only scientifically
grounded but also tailored to meet the individual needs of patients.
The integration of functional training into clinical nursing
pathways represents a confluence of rehabilitation principles and
nursing care, emphasizing a holistic approach to patient recovery
(11, 12). Such training, which encompasses exercises and activities
aimed at restoring mobility, strength, and daily living skills, is
paramount for patients recovering from cerebral hemorrhage. The
adoption of evidence-based practices within this framework
ensures that the interventions are aligned with the latest research
findings, optimizing recovery outcomes (13, 14). The study’s
results elucidate the multifaceted benefits of the implemented
interventions in the observation group, manifesting in enhanced
functional recovery, reduced complication rates, and elevated
patient satisfaction.

The significant post-intervention improvements in NIHSS, MBI,
and GCS scores within the observation group can be attributed to a
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targeted and individualized approach to rehabilitation. The enhanced
neurological function, as reflected by NIHSS scores, likely stems from
the neuroplasticity of the brain. Neuroplasticity, the brain’s ability to
reorganize itself by forming new neural connections, can be significantly
influenced by targeted rehabilitation exercises that encourage the
recruitment of adjacent, uninjured brain areas to compensate for
damaged regions (15, 16). This principle underpins many modern
rehabilitation strategies and may explain the observed improvements in
neurological function. The improvement in MBI scores, indicative of
better performance in daily living activities, suggests that the
interventions effectively addressed motor and cognitive deficits (17).
However, it is important to note that patients with impaired
consciousness exhibited comparatively attenuated improvements in
NIHSS scores. This observation aligns with prior research indicating
that diminished awareness can interfere with the active participation
required for neurorehabilitation, thereby limiting the benefits of
functional training. The GCS-based stratification underscores the need
for tailored interventions in this subgroup, potentially incorporating
more intensive sensory stimulation and prolonged recovery timelines.
Rehabilitation techniques such as task-specific training, motor imagery,
and cognitive-behavioral therapy could have played crucial roles. These
methods are known to enhance motor recovery and cognitive function
by leveraging the principles of repetitive practice and goal-oriented
tasks, which are essential for re-establishing the neural circuits
responsible for these functions. The rise in GCS scores post-intervention
points towards improved consciousness levels, possibly facilitated by the
integration of cognitive and sensory stimulation into the rehabilitation
process (18). Sensory enrichment through auditory, visual, or tactile
stimuli can activate cortical areas and promote cognitive engagement,
contributing to heightened alertness and orientation.

The lower incidence of pressure sores, pneumonia, and
rebleeding in the observation group could be attributed to several
interrelated factors. Firstly, the comprehensive approach to patient
care, encompassing regular monitoring, early mobilization, and
patient education, might have played a pivotal role. Regular
repositioning and the use of pressure-relieving devices can
significantly reduce the risk of pressure sores by alleviating
prolonged pressure on vulnerable areas. Early mobilization, a key
component of the interventions, not only aids in functional
recovery but also minimizes the risk of pneumonia by enhancing
pulmonary function and preventing stasis of pulmonary secretions
(19). Moreover, the adherence to evidence-based guidelines for
postoperative care, including optimal control of blood pressure and
meticulous surgical techniques, could have contributed to the
reduced incidence of rebleeding.

The higher satisfaction levels reported in the observation group
may be attributed to the holistic and patient-centered approach
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adopted by the healthcare team. Effective communication, empathy,
and the involvement of patients and their families in the care
process are critical components of patient-centered care, known to
significantly impact satisfaction. The personalized nature of the
interventions, tailored to meet the individual needs and preferences
of each patient, likely fostered a sense of involvement and
empowerment among patients, contributing to their overall
satisfaction (3, 20). Furthermore, the reduced complication rates
and improved functional outcomes undoubtedly played a role in
enhancing patient satisfaction. Patients’ perceptions of care quality
are often influenced by their recovery trajectory, with fewer
complications and better functional outcomes translating into
higher satisfaction levels.

Limitations

Despite the promising findings, this study has several
limitations that warrant consideration. First, the retrospective
design may introduce selection bias, limiting the ability to establish
causality between interventions and outcomes. Second, the study’s
sample size, while adequate, may not fully capture the diversity of
the patient population affected by cerebral hemorrhage, potentially
affecting the generalizability of the results. Additionally, while
NIHSS, MBI, and GCS provide robust assessments of neurological,
functional, and consciousness status, they may not fully capture
nuanced variations in patient engagement due to fluctuating levels
of awareness. The impact of impaired consciousness—particularly
in patients with low GCS—on rehabilitation responsiveness
highlights the need for more refined tools and layered analysis in
future research. While causality could not be definitively established
due to the retrospective design, the methodological rigor, including
baseline equivalence and multiple validated outcome measures,
could enhance the credibility of the observed associations. Future
studies should address these limitations through prospective
designs, larger and more diverse samples, and a broader range of
outcome measures to provide a more holistic understanding of the
impact of functional training on postoperative recovery in cerebral
hemorrhage patients. The inclusion of hemorrhage size, location,
and laterality in future studies will provide further insights into
their potential impact on the outcomes of rehabilitation programs,
particularly in terms of cognitive, linguistic, and motor recovery.
Laterality of the hemorrhage, especially in regions, such as the
frontal lobe, plays a crucial role in determining the patient’s capacity
to engage in functional training and rehabilitation, impacting
overall recovery.

Conclusion

In conclusion, incorporating functional training within clinical
nursing pathways informed by evidence-based theory significantly
enhances neurological function and daily living capabilities in
patients’ post-cerebral hemorrhage. This approach not only mitigates
complications but also accelerates recovery, ultimately leading to
heightened patient satisfaction. Such evidence-based interventions are
crucial for optimizing postoperative outcomes and improving the
quality of life for these patients.
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