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Abstract

Background: This study retrospectively analysed the
clinical outcomes of phased rehabilitation nursing com-
bined with mindfulness-based stress reduction on depres-
sion and neurological deficit severity in patients with acute
cerebral infarction (ACI).

Methods: This study employed a retrospective analy-
sis. A total of 399 patients with cerebral infarction admitted
between January 2023 and December 2025 were enrolled.
Based on previous nursing practices, the subjects were di-
vided into a traditional nursing group (n=199) and a phased
nursing group (n = 200). The traditional nursing group
received conventional care, whereas the phased nursing
group received phased rehabilitation care combined with
mindfulness-based stress reduction psychological care. In-
tergroup differences in nursing satisfaction were analysed,
and comparisons of Beck Depression Inventory-1I (BDI-IT)
scores, motor function, neurological function, activities of
daily living and quality of life were conducted between the
two groups at baseline and 3 months after nursing measures.

Results: The phased nursing group demonstrated
higher nursing satisfaction than the traditional nursing
group (p < 0.05). After 3 months of nursing care, the
phased nursing group exhibited lower scores on the somati-
sation and affective dimensions of the BDI-II scale than the
traditional nursing group (p < 0.05). Moreover, the phased
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nursing group demonstrated higher scores on the functional
motor scale, Barthel index, and stroke-specific quality of
life than the traditional care group while exhibiting lower
scores on the National Institutes of Health Stroke Scale (p
< 0.05).

Conclusions: The application of phased rehabilita-
tion nursing combined with mindfulness-based stress re-
duction in patients with ACI significantly improves depres-
sive symptoms, enhances motor function, reduces neuro-
logical deficits and ultimately boosts adaptive daily living
activities and overall quality of life. This approach plays a
crucial role in promoting comprehensive recovery.
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Introduction

Acute cerebral infarction (ACI) is a crisis caused by
various factors affecting the blood supply to the brain tis-
sue, leading to hypoxia or even death of brain cells, which
seriously damages the patient’s neurological function [1].
Currently, ACI ranks as the leading cause of death for urban
and rural populations in China; its incidence has been in-
creasing year on year, thus placing a heavy socioeconomic
and familial burden on patients and their communities [2,3].
In recent decades, as the level of medical practice has ad-
vanced progressively, some patients have received timely
treatment, and the risk of death has been greatly reduced.
However, some patients still have sequelae after treatment,
such as cognitive and limb movement disorders. These se-
quelae not only cause patients to lose some of their liv-
ing abilities but also easily trigger a series of psychologi-
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cal problems [4,5]. Studies have shown [6] that about one-
third of patients experience depression within 1 year of on-
set, severely impairing the rehabilitation course and health-
related quality of life. Patients in such a depressed mood
for a long time fall into repeated worries about the cause,
consequences and family burden of the disease, thereby fur-
ther increasing the difficulty of rehabilitation [7,8]. There-
fore, in dealing with ACI, systematic and continuous re-
habilitation is particularly important in addition to acute
phase treatment. Stage rehabilitation nursing emphasises
the whole process and systematic management of patients
and formulates refined nursing plans in accordance with the
characteristics of the patient’s condition at different stages.
Mindfulness-based stress reduction is a systematic medi-
tation approach that regulates emotions, reduces pain and
psychological stress and lays the foundation for rehabili-
tation [9]. The present study aims to observe and analyse
the association between phased rehabilitation nursing com-
bined with mindfulness-based stress reduction and the lev-
els of depression and neurological deficit in patients with
ACI to provide reference for the optimisation of rehabilita-
tion nursing strategies.

Materials and Methods
General Information

This study employed a retrospective cohort design.
A total of 399 patients with ACI admitted between Jan-
uary 2023 and December 2025 were enrolled. The patients
were grouped in accordance with the care regimens they
received during the study: those receiving standard care
were assigned to the traditional nursing group (n = 199),
and those receiving phased rehabilitation care combined
with mindfulness-based stress reduction were assigned to
the phased nursing group (n = 200). The traditional nurs-
ing group received routine nursing measures, whereas the
phased nursing group received staged rehabilitation nurs-
ing combined with mindfulness-based stress reduction psy-
chological nursing. The baseline data for all patients were
extracted and verified by reviewing the electronic medical
record system. This study was approved by the Medical
Ethics Committee of Lianyungang Hospital of Traditional
Chinese Medicine [2026-Ethics Review (KY)-005]. All
participants signed the informed consent form. This study
was conducted in accordance with the ethical principles of
the Declaration of Helsinki.

Inclusion criteria: (1) meets the clinical diagnostic cri-
teria of ACI in the early management guidelines for patients
with acute ischemic stroke in 2018 [10], (2) first-time ACI,
(3) outpatient follow-up patients and (4) voluntary and able
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to cooperate in completing the relevant research. Exclu-
sion criteria: (1) severe cognitive dysfunction, severe psy-
chiatric disorders or inability to cooperate with assessment;
(2) coagulation disorders or active bleeding; (3) progres-
sive disease; (4) history of brain trauma, brain tumour or
intracranial infection; and (5) severe heart, liver or kidney
dysfunction.

Methods

The traditional nursing group received routine care.
Neuroprotective agents were administered, electrolyte im-
balances were corrected and thrombolytic therapy was pro-
vided as prescribed. Consciousness, pupil response, vital
signs and bleeding tendencies were closely monitored. Fall
prevention measures were implemented, the patients were
informed of risks associated with thrombolysis and cerebral
infarction complications and abnormalities were addressed
symptomatically. Upon admission, foundational health ed-
ucation was completed whilst disseminating disease knowl-
edge. The patients were guided toward a light, balanced diet
and adherence to prescribed medications. Once their con-
ditions stabilised, the patients were assisted with limb func-
tional rehabilitation training supplemented by behavioural
guidance to support recovery.

The phased nursing group received phased rehabili-
tation nursing combined with mindfulness-based stress re-
duction psychological nursing. The phased rehabilitation
nursing methods are as follows: (1) Acute phase nursing.
The focus of nursing work in this phase is on vital sign
monitoring, cooperation with acute treatment, basic living
care and safety education. Close monitoring of the patient’s
blood pressure is maintained, along with active coopera-
tion in thrombolytic therapy, application of neuroprotective
drugs and collection of the patient’s past medical history.
Health education is provided to patients and their families.
On the day of admission, the responsible nurse uses di-
verse educational materials, such as pictures and videos, to
conduct health education on disease-related knowledge and
treatment precautions for patients and their families. The
health education encompasses disease pathogenesis, clini-
cal symptoms, therapeutic protocols and core rehabilitation
points to help patients understand the disease and related
treatment procedures whilst improving their compliance
with the measures. (2) Early rehabilitation phase. In this
phase, the patient’s condition is stable, and systematic reha-
bilitation training needs to be initiated as early as possible to
promote the reorganisation of central nervous system struc-
ture and function and accelerate neurological function re-
covery. In limb function rehabilitation training, the medical
team provides full guidance and monitoring, and standard-
ised basic training programmes are carried out. Standing

1213

© 2026 The Author(s). This is an open access article under the CC BY 4.0 license.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Qiangian Xu, et al.

Clinical Outcomes of Phased Rehabilitation Nursing Combined With Mindfulness-Based Stress Reduction in

Patients With Acute Cerebral Infarction

balance training is prioritised, following a frequency of 5—
10 min per session at three times daily, to gradually improve
the patient’s limb control and static balance, thus reducing
the risk of falls during the early rehabilitation phase. Simul-
taneously, passive postural transition training is conducted,
assisting patients with movements, such as turning over and
sitting up, to prevent complications like pressure sores and
joint stiffness, thus laying the foundation for subsequent ac-
tive rehabilitation training. Cognitive training focuses on
activating basic memory and conducting simple and engag-
ing tasks, such as number memorisation and object recogni-
tion, to help patients gradually regain basic cognitive abili-
ties. The focus of daily living and nutritional support is on
adapting to metabolic needs and building physical reserves.
A high-protein, high-vitamin basic diet plan is developed
to meet the nutritional needs of nerve repair and limb basal
metabolism. The patients are guided to establish regular
routines, ensuring sufficient sleep to promote physical re-
covery. (3) Mid-rehabilitation stage. At this stage, the pa-
tient’s limb mobility and neurological function have shown
initial improvement, and rehabilitation shifts towards func-
tional enhancement and improvement of autonomy. Build-
ing upon early balance training, limb function rehabilita-
tion training progresses to include active walking training
and dynamic postural transition training, gradually increas-
ing the intensity and difficulty of the training. The focus
is on improving the patient’s limb coordination and inde-
pendent movement abilities, promoting comprehensive im-
provement in motor function. Cognitive training focuses
on enhancing core competencies, involving simple calcu-
lation games and simulated problem-solving in daily life
scenarios. This training gradually enhances the patient’s
memory, calculation and problem-solving abilities, helping
them recover cognitive functions relevant to daily life. The
nutritional plan is dynamically adjusted in accordance with
the patient’s training intensity, appropriately increasing en-
ergy intake to meet the metabolic needs of mid-term re-
habilitation training. Simultaneously, appropriate outdoor
activities are conducted, such as walks within the hospital
and rehabilitation exercises, strengthening physical exer-
cise whilst improving the patient’s self-management aware-
ness and self-care abilities, thus comprehensively ensuring
the quality of rehabilitation. (4) Rehabilitation maintenance
period. The focus of nursing care at this stage is to help pa-
tients and their families establish long-term health manage-
ment, continue rehabilitation nursing training and improve
quality of life. The medical team conducts regular follow-
ups: weekly telephone follow-ups and monthly outpatient
assessments. These assessments primarily evaluate the pa-
tient’s adherence to home rehabilitation training, medica-
tion and diet; record any adverse events that occur during
this period; and educate and guide patients and their fami-
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lies to implement evidence-based preventive measures. In
the concurrent period, we will provide patients with graphic
materials to strengthen their self-management capabilities
and enhance their awareness of the risks of dual diseases.
We will also continuously promote healthy behaviours (e.g.,
smoking cessation, alcohol limitation, and regular physical
activity) to ensure the long-term maintenance of nursing ef-
fectiveness and substantial improvement in quality of life.

Mindfulness-Based Stress Reduction (MBSR) Meth-
ods [11]: A standardised mindfulness-based stress reduc-
tion programme was implemented. Prior to implementa-
tion, the patients were provided with an MBSR guidance
booklet, and an online platform was established. The pa-
tients were guided to follow a dedicated WeChat official
account and join the WeChat group, where regular video
tutorials were shared to facilitate independent learning and
practice. The organised group was led by specialist nurs-
ing staff who underwent standardised training. The sessions
took place three times a week, lasting 90 minutes each.

During practice sessions, the patients were instructed
to choose a quiet and comfortable environment, adopt a
supine or seated position, close their eyes slowly, focus
their attention on the present moment and observe and ac-
cept bodily sensations and shifts in thought, using medi-
tation to regulate their emotions. Mindfulness breathing
exercises were based on abdominal breathing, guiding pa-
tients to concentrate on their breathing rhythm and feel the
contraction of the abdomen and changes in airflow. Patient
adherence was monitored via daily check-ins in a WeChat
group. Regular online follow-ups and practice records were
conducted to ensure that all measures were implemented in
accordance with the protocol requirements.

Observation Indicators

Nursing satisfaction: Nursing satisfaction was evalu-
ated using a self-designed hospital scale, which had a Cron-
bach’s « coefficient of 0.832, indicating good reliability
and validity. Scores were categorised as satisfied (> 90
points), fairly satisfied (70-89 points) and dissatisfied (<
70 points).

The overall satisfaction rate was calculated as follows:
Overall satisfaction rate = (number of satisfied + fairly sat-
isfied patients)/total number of patients.

Depression severity: At baseline and 3 months after
nursing care, the Beck Depression Inventory-1I (BDI-II)
scale [12,13] was used for quantifying the severity of de-
pression. BDI-II includes two dimensions: somatisation-
affective (12 items) and cognition (nine items), with a total
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of 21 items. It uses a 0—3 Likert 4-point scoring method.
The somatisation-affective subscale yields scores between
0 and 36, the cognitive subscale yields scores between 0 and
27 and the overall score is between 0 and 63. Higher scores
correspond to greater severity of depression.

Motor function: At baseline and 3 months after nurs-
ing care, the motor function of the upper and lower limbs
was assessed using the motor function section of the Fugl—
Meyer Assessment (FMA) scale [14]. Scoring employed a
3-point scale, with higher scores indicating better function
and total scores ranging from 0 point to 100 points.

Neurological deficit was assessed using the National
Institutes of Health Stroke Scale (NIHSS) at baseline and
3 months after nursing care [15]. The scale mainly scores
the patient’s vision, touch, sensation, language, spatial vi-
sion and other dimensions. The overall score spans 0—42
points, and higher scores correspond to greater severity of
neurological deficit.

Activities of daily living and quality of life: Assess-
ments were conducted at baseline and 3 months after nurs-
ing care. The activities of daily living were assessed using
the Barthel index (BI) [16]. This scale includes items such
as bathing, dressing, eating, urinating, defecating and walk-
ing, with a total score of 0—100. Higher scores are indicative
of enhanced performance in activities of daily living. Qual-
ity of life was assessed using the Stroke-Specific Quality of
Life (SS-QOL) scale [17]. This scale contains 12 dimen-
sions (49 items) and uses a Likert 5-point scoring method,
with a total score of 245. A higher score indicates better
quality of life.

Statistical Methods

Data analysis was performed using SPSS (version
22.0, IBM Corporation, Armonk, NY, USA) statistical soft-
ware. Quantitative data met the Shapiro—Wilk normality
test criteria. Comparisons between groups were conducted
using independent sample #-test (two-tailed), and compar-
isons within groups before and after were performed using
paired ¢-test (two-tailed), with results expressed as mean +
standard deviation. Qualitative data were analysed using
x? test, with results presented as cases (%). A p value <
0.05 was considered statistically significant.

Results

Comparison of Baseline Characteristics

No statistically significant differences were found in
the baseline characteristics between the two groups (all p >
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0.05), indicating good comparability (Table 1).

Comparison of Nursing Satisfaction Between the Two
Groups

In terms of overall satisfaction rate, the phased nursing
group presented a markedly higher level than the traditional
care group, and this difference was statistically significant
(p < 0.05; Table 2).

Comparison of Depression Status Between the Two Groups

At baseline, no statistically significant differences
were observed between the two groups in the somatisation-
emotional dimension, cognitive dimension or total score
of the BDI-II scale (all p > 0.05). Compared with the
scores during the baseline period in the same group, the
somatisation-emotional and cognitive dimension scores and
total score in both groups decreased significantly after
nursing, with statistically significant differences (all p <
0.05). After nursing care was implemented, the phased
care group’s somatisation-affective and cognitive dimen-
sion scores and total score were lower than those of the stan-
dard care group, with statistically significant differences
(all p < 0.05; Table 3).

Comparison of the Degree of Motor and Neurological
Deficits Between the Two Groups

At baseline, the two groups exhibited no statistically
significant difference in motor and neurological deficit
severity (p > 0.05). Compared with the scores during the
baseline period in the same group, the FMA scores in-
creased significantly, whereas the NIHSS scores decreased
significantly after nursing care was implemented (all p <
0.05). Moreover, the phased nursing group presented lower
NIHSS scores and higher FMA scores than the traditional
care group (p < 0.05; Table 4).

Comparison of Daily Living Activities and Quality of Life
of the Two Groups

At baseline, the two groups exhibited no statistically
significant difference in daily living activities and quality of
life (p > 0.05). Compared with the scores during the base-
line period in the same group, the BI and SS-QOL scores
increased significantly after nursing care was implemented
(all p < 0.05). Furthermore, the phased nursing group pre-
sented higher BI and SS-QOL scores than the traditional
care group (p < 0.05; Table 5).
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Table 1. Comparison of baseline data.

Factors Traditional nursing group (n=199)  Phased nursing group (n = 200) t/x> p
Age (years) 70.06 £ 11.86 69.85 + 9.64 1.800  0.073
Gender [n (%)] 0.568  0.451
Male 113 (56.78) 121 (60.50)
Female 86 (43.22) 79 (39.50)
BMI (kg/m?) 2421+ 1.03 23.97 + 1.48 0.194  0.846
Length of stay (days) 9.76 +2.97 9.83 +3.56 0.201  0.840
Location of infarction [n (%)] 0.606  0.436
Pre-loop 124 (62.31) 117 (58.50)
Back loop 75 (37.69) 83 (41.50)
Hypertension 135 (67.83) 140 (70.00) 0.217  0.641
Diabetes mellitus 53 (26.63) 64 (32.00) 1.386  0.239
Coronary heart disease 28 (14.07) 35(17.50) 0.882  0.348

BMI, body mass index.

Table 2. Comparison of nursing satisfaction [cases (%)].

Grouping Satisfied Quite satisfied  Dissatisfied ~ Overall satisfaction
Traditional nursing group (n=199) 92 (46.23) 72 (36.18) 35(17.59) 164 (82.41)
Phased nursing group (n = 200) 112 (56.00) 71 (35.50) 17 (8.50) 183 (91.50)

X2 7.269

p 0.007

Table 3. Comparison of depression levels between two groups of patients (Z £ s in points).

. Somatisation-affective Cognition Total score
Grouping

Baseline period ~ After nursing  Baseline period ~ After nursing  Baseline period — After nursing

Traditional nursing group (n=199) 3097 £ 1.89  24.66 =234 *  20.36 +2.48 13.68 £22.63* 5133 £326  38.35+3.64

Phased nursing group (n = 200) 30.78 £2.24  17.85£2.71*  20.67 +2.46 9.68 £2.42* 51.45+£334 2753 £3.62
t 0.962 26.840 1.286 15.800 0.358 29.752
P 0.337 < 0.001 0.199 < 0.001 0.721 < 0.001

* indicates comparison with before treatment, p < 0.05.

Table 4. Comparison of the degree of motor and neurological function deficits ( & s in points).
FMA NIHSS

Grouping

Baseline period After nursing Baseline period After nursing

Traditional nursing group (n = 199) 3747 £ 4.34 68.45 £5.17* 21.36 £2.20 1843 £1.75*

Phased nursing group (n = 200) 37.53 £3.83 77.56 £4.67 * 21.05+1.83 16.83 £1.47 *
t 0.128 18.455 1.540 9.968
)4 0.898 < 0.001 0.124 < 0.001

FMA, Fugl-Meyer assessment; NIHSS, National Institutes of Health Stroke Scale. * indicates comparison with
before treatment, p < 0.05.

Table 5. Comparison of activities of daily living and quality of life (z £ s in points).

. BI SS-QOL
Grouping
Baseline period After nursing Baseline period After nursing
Traditional nursing group (n = 199) 42.64 +5.08 65.79 £ 5.73 * 126.77 4+ 8.42 191.48 4+ 8.09 *
Phased nursing group (n = 200) 43.34 +4.81 71.65 £ 5.86 * 125.63 £ 6.78 204.54 £ 891 *
t 1.405 10.095 1.501 15.304
p 0.161 < 0.001 0.134 < 0.001

BI, Barthel index; SS-QOL, Stroke-Specific Quality of Life. * indicates comparison with before treatment, p < 0.05.
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Discussion

ACI is a major acute cerebrovascular disease that im-
poses a heavy burden on patients and healthcare systems.
Its onset is closely associated with factors that include in-
creased work pressure, irregular work and rest schedules
and unhealthy dietary patterns [18]. In addition to com-
mon limb motor dysfunction, ACI sequelae can easily lead
to speech difficulties and cognitive decline, and they are
often accompanied with emotional problems such as de-
pression, which further restricts the rehabilitation process
[19,20]. Therefore, early implementation of phased reha-
bilitation training combined with psychological is of great
significance for patients with ACI to restore motor func-
tion, improve overall physiological status, enhance quality
of life and promote comprehensive physical and mental re-
habilitation.

Traditional routine nursing mainly focuses on basic
medical management and general rehabilitation support for
ACI. Such nursing methods meet the medical needs of the
acute phase. However, measures during the rehabilitation
phase are clearly inadequate. This conclusion is based on
the theoretical framework of rehabilitation medicine. Re-
habilitation nursing represents a specialised nursing model
that is essential for patients suffering from cerebral infarc-
tion. It not only underpins the smooth progress of clin-
ical rehabilitation treatment but also serves as a crucial
measure to enhance patients’ physical and mental wellbe-
ing and overall quality of life [21,22]. The present study
demonstrated significantly higher nursing satisfaction and
a considerably lower BDI-II score in the phased nursing
group than in the traditional care group. These results
imply that integrating staged rehabilitation nursing with
mindfulness-based stress reduction can enhance patients’
subjective nursing experience and satisfaction and thus al-
leviate their depressive mood, laying a good psychologi-
cal and nursing foundation for their overall rehabilitation.
Patients with poor rehabilitation of ACI are prone to feel-
ings of helplessness and frustration, which can induce or ag-
gravate depressive mood [23]. The present study adopted
staged rehabilitation nursing in accordance with the stage
specific rehabilitation needs of patients to address this is-
sue. The intervention integrates systematic measures cov-
ering limb, cognitive and daily living domains, thereby
improving rehabilitation outcomes and alleviating depres-
sion. Mindfulness-based stress reduction guides patients to
meditate, pay attention to their own physical feelings and
emotional changes, enable them to identify and accept the
disease-induced negative emotions in a calm state of mind
and self-regulate to face the disease with a positive attitude.
This method may effectively correct patients’ irrational be-
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liefs about the disease, which, in turn, may contribute to the
alleviation of depressive symptoms. Bermudo-Gallaguet et
al. [24] demonstrated in a randomised controlled trial that
mindfulness-based stress reduction contributes to improve-
ments in emotional distress amongst adults with chronic
stroke through increased mindfulness. The conclusions of
the present study are consistent with the results of Bermudo-
Gallaguet [24]. More importantly, the present study es-
tablishes the foundation for patients’ physical rehabilitation
through phased nursing care. This positive physical rehabil-
itation can further encourage patients, alleviate depressive
mood and form a virtuous positive feedback loop.

Numerous practices have shown that scientific and
standardised rehabilitation training can considerably im-
prove the neurological deficit symptoms of patients with
ACI, enhance limb motor function and enhance their daily
living activities [25-27]. If patients do not cooperate with
rehabilitation training and remain in bed for a long pe-
riod, muscle atrophy may occur and recovering from neu-
rological damage may be difficult [28]. The present study
demonstrated that, following nursing care, the phased nurs-
ing group presented higher FMA, BI and SS-QOL scores
and a lower NIHSS score than the traditional care group.
These results imply that integrating phased rehabilitation
nursing with mindfulness-based stress reduction can not
only mitigate neurological deficits and restore limb mo-
tor function effectively but also further improve patients’
daily living abilities and overall quality of life. Existing
evidence has confirmed that rehabilitation training can ef-
fectively improve neurological function and promote neural
plasticity in patients with stroke, thereby facilitating the re-
covery of motor function and activities of daily living [29—
31]. The core of phased rehabilitation nursing is to plan and
implement a progressive rehabilitation programme to grad-
ually improve the coordination and control of neuromus-
cular function. In the meantime, focus should be directed
toward the training of patients’ daily living activities, such
as dressing, undressing and personal hygiene care, to en-
hance actual self-care ability and guide them to carry out
independent training to improve self-management ability.
Mindfulness-based stress reduction helps patients manage
negative emotions, transform their negative views regard-
ing the disease, enable them to cope with the disease with
a positive attitude, fully mobilise their enthusiasm for re-
habilitation and remarkably improve the overall quality of
rehabilitation and recovery speed [32].

This study has certain limitations. Firstly, it is a retro-
spective observational study of patients with ACI. Group-
ing was based on clinical practice rather than random al-
location. Confounding factors, such as age and underlying
conditions, were not strictly controlled for, thus introduc-
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ing selection bias, which may interfere with the assessment
of outcomes related to depression levels and neurological
deficits in patients with ACI. Secondly, the data collection
relied on previous medical records, which may have been
incomplete, thereby affecting the reliability of the results.
Thirdly, the follow-up period of only 3 months may be in-
sufficient to evaluate the long-term efficacy and sustained
benefits. A longer follow-up duration is needed to further
confirm the persistent effects of rehabilitation care on func-
tional recovery in patients with ACI. Future studies could
adopt a prospective, randomised controlled design with an
extended follow-up period, improved sample size estima-
tion and stricter control of confounding factors to validate
the findings of research on rehabilitation care for patients
with ACL

Conclusions

Implementing phased nursing combined with
mindfulness-based stress reduction for patients with ACI
can effectively improve their psychological state, reduce
the degree of neurological deficits and enhance their
rehabilitation outcomes, hence worthy of popularisation
and application in clinical settings.
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