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Abstract

Cognitive behavioral stress management (CBSM) relieves physical and psychological burdens in patients with some central
nervous system diseases, while its utility in acute ischemic stroke (AlS) patients is unclear. This study aimed to explore the
effect of CBSM on neurologic recovery and psychosomatic health in AIS patients. Totally, 176 naive AIS patients were
randomized into routine care (RC) group (n=88) and CBSM group (n=88) to receive a 3-month corresponding intervention.
Modified Rankin scale (mRS) scores at the first month after discharge (M1) (P=0.008) and the third month after discharge (M3)
(P=0.016) were lower in the CBSM group than in the RC group. The proportion of AIS patients with mRS score >2 at M3 was
reduced in CBSM group vs RC group (P=0.045). Hospital anxiety depression scale (HADS)-anxiety score at M3 (P=0.016),
HADS-depression score at M3 (P=0.005), and depression rate at M3 (P=0.021) were decreased in the CBSM group vs the RC
group. EuroQol-5 dimension scores at M1 (P=0.024) and M3 (P=0.012) were decreased, while EuroQol-visual analogue scale
score at M3 (P=0.026) was increased in the CBSM group vs the RC group. By subgroup analyses, CBSM had favorable
outcomes in AlS patients with age <65 years. CBSM was beneficial to neurologic recovery and distress relief in AIS patients
with an education level of middle school or above, and to health status in those with an education level of primary school or
uneducated. In conclusion, CBSM benefitted neurologic recovery and psychosomatic health in AIS patients with minor
neurological deficits, however, further studies should verify these results with a larger sample size and longer follow-up.
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Health status
Introduction

Acute ischemic stroke (AIS) is a cerebrovascular
disease with high disability and mortality, which is
triggered by an insufficient blood supply to the brain
(1,2). In recent years, the application of AIS treatment
strategies (including mechanical thrombectomy and intra-
venous thrombolysis) has prolonged the survival of AIS
patients to a certain extent (3,4). Unfortunately, most AlS
survivors still suffer a series of poststroke psychological
symptoms, such as neurologic impairment, anxiety, and
depression, which seriously worsens their quality of life
and even endangers their prognosis (5-7). Therefore,
searching for an effective nursing model to alleviate these
symptoms in AIS patients is of great concern.

Cognitive behavioral stress management (CBSM)
is a psychosocial intervention that focuses on helping
individuals correct distorted cognitions and maladaptive
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behaviors, raise awareness of stress, and improve the
ability to self-regulate emotions (8,9). Notably, CBSM
has been widely applied to relieve physical and psycho-
logical burdens in patients with central nervous system
diseases (10,11). For example, one previous study
discloses that CBSM is beneficial in elevating cogni-
tive function and alleviating psychological distress in
multiple sclerosis patients (10). Another study also
suggests that CBSM effectively decreases distress and
elevates the quality of life in patients with chronic fatigue
syndrome (11). Nevertheless, the application of CBSM in
AIS patients has not been explored in previous studies
so far.

Therefore, the present study intended to investigate
the effect of CBSM on neurologic recovery, mental health,
and health status in AIS patients.
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Material and Methods

Patients

A total of 176 naive AIS patients were consecutively
enrolled in this study between June 2021 and January
2023. Patients who matched all of the following criteria
were included: a) Diagnosis as naive AIS based on “The
Chinese Guidelines for the Diagnosis and Treatment of
Acute Ischemic Stroke 2018” (12); b) Aged >18 years;
c) Survived after treatment; d) Could complete the
evaluations at discharge, at the first month after
discharge (M1), and the third month after discharge
(M3), and could complete the follow-up based on the
communication and feedback. Patients who matched
one of the following criteria were excluded: a) Had
malignant diseases, severe cardiac insufficiency, or
renal insufficiency; b) Had severe persistent hyperten-
sion uncontrolled by medications; ¢) Had active bleed-
ing or known bleeding tendency; and d) Pregnant or
lactating women. This study was approved by the Ethics
Committee of Affiliated Second Clinical Hospital, School
of Harbin Medical Sciences University. All patients
submitted written informed consent.

Randomization

The information of the AIS patients who were enrolled
in the study was entered into the central randomization
system. Patients were randomized into two groups to
receive different interventions using a central randomiza-
tion system based on the block group randomization
method (block length was 4) and 1:1 ratio. The process
was done by a researcher who was not involved in this
study.

Intervention

Patients in the routine care (RC) group received a
three-month RC intervention after discharge, which was
performed once a week and lasted about 2 h each time.
Based on the time of discharge, the intervention was
conducted in a team of 8-10 patients at the same time,
and each team was equipped with two professionally
trained nurses. The main RC interventions were as
follows: a) Educational communication. The knowledge
education was provided for approximately 15 min based
on the AIS manual each week by nurses. Then another
15 min of free question-and-answer time was performed,
with the nurse solving questions asked by the patient;
b) Physical rehabilitation training. The rehabilitation
therapy was provided by nurses, including swallowing
function training, postural training, breathing training, as
well as standing and walking training. Each training lasted
60 min; c) Psychological rehabilitation training. The patient
communicated with the nurse for 30 min to receive comfort
and psychological support.

Patients in the CBSM group received the CBSM
intervention for three months after discharge. The CBSM
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intervention was performed once a week and lasted about
2 h each time. Also, depending on the time of discharge,
the intervention was conducted simultaneously in teams of
8—10 patients with two professionally trained nurses. The
main CBSM interventions were as follows: a) Cognitive
education. Patients were provided with a copy of the AIS
education manual and the CBSM manual with a weekly
education session by the nurse. In addition to this,
a psychological counselor and an AIS specialist were
invited every week to have an in-depth conversation with
the patients. The specialists specifically addressed the
negative emotions that arose from each patient during
the intervention. Each education session lasted about 20
min; b) Skills education. Patients were taught how to
manage daily stress, including relationships with spouses
or children at home, relationships with doctors and nurses
in the health care system, and social relationships in
society. Each education session lasted about 20 min;
c) Relaxation training. The training program included deep
breathing exercises, guided imagery, progressive muscle
massage, physical exercises, and meditation. The relaxa-
tion training programs were different each week, which
could be changed according to the patient’s willingness.
Each training lasted 20 min; d) Emotional communication.
Patients communicated with the nurse and emotional
issues were addressed. At the same time, patients were
encouraged to discuss their experiences of fighting the
disease with other patients. They could also share
effective ways to relieve anxiety and depression. Each
communication lasted at least one hour.

Outcomes

Outcomes were assessed at the time of discharge
(MO0), the first month after discharge (M1), and the third
month after discharge (M3), which included modified
Rankin scale (mRS), hospital anxiety depression scale-
anxiety (HADS-A), hospital anxiety depression scale-
depression (HADS-D), EuroQol-5 dimensions (EQ-5D)
scores, and EuroQol-visual analogue scale (EQ-VAS).

The mRS was used to measure neurologic recovery in
AIS patients. The total score is 0-5, with higher scores
indicating poorer neurologic function. The mRS score >2
was defined as poor recovery of neurologic function (13).
The hospital anxiety depression scale (HADS) is a self-
assessment scale consisting of 14 items to measure a
patient’s anxiety and depression. Seven of the items are
related to anxiety (HADS-A) and seven are related to
depression (HADS-D). Both the HADS-A and HADS-D
have a total score of 0-21, and the patients were
considered to be suffering from anxiety or depression if
the score was >7 (14). The EQ-5D and EQ-VAS were
used to assess the health status of patients. The EQ-5D
includes five dimensions of health status, with a total
score of O to 15. Higher scores indicate poorer health
status. The EQ-VAS is self-rated by the patient, with a total
score ranging from 0 to 100. Higher scores indicate better
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health status (15). The primary outcome was the mRS
score at M3.

Statistical analyses

The minimum sample size was computed based on
clinical experience. The predicted mRS score at M3 was
1.5 for the CBSM group and 2.0 for the RC group. The
predicted standard deviation (SD) was 1.0. The signifi-
cance (o) level was 0.05, and the power was 85%. Thus,
the minimum sample size was 73. Considering that 15%
of the patients were lost or unwilling to continue to
participate during the study, the final sample size was 88
per group. SPSS 21.0 (IBM Corp., USA) was used for
statistical analyses. Comparisons between the two groups
were conducted through the Mann-Whitney U, Student’s
t-test, chi-squared test, and Fisher’s exact test. A P-value
less than 0.05 was considered significantly different.

Results

Study flow

A total of 190 AIS patients were invited, of whom 14
were excluded (including 6 patients not willing to
participate, 3 patients not-naive AIS, 3 patients not having
the ability to complete the evaluation, and 2 patients died
before discharge). The remaining 176 AIS patients were
randomized to the CBSM group and the RC group in a
1:1 ratio to receive 3-month CBSM or RC intervention,
correspondingly. Notably, there were 10 dropouts in the
CBSM group, including 5 patients lost to follow-up and
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5 patients not willing to continue participation. Regarding
the RC group, there were 5 dropouts, including 3 patients
lost to follow-up and 2 patients not willing to continue
participation. The outcomes (mRS, HADS-A, HADS-D,
EQ-VAS, and EQ-5D scores) of AIS patients were
evaluated at MO, M1, and M3 after discharge (Figure 1).

Clinical features of CBSM and RC groups

In the CBSM group, AIS patients had a median (range)
age of 65.4 (48.0-84.0) years, and 38 (43.2%) of them
were older than 65 years. There were 55 (62.5%) males in
the CBSM group. Moreover, the median (interquartile
range (IQR)) value of the National Institutes of Health
Stroke Scale (NIHSS) score was 5.0 (3.0-10.0) in the
CBSM group. Regarding the RC group, AIS patients had a
median (range) age of 67.3 (50.0-85.0) years, and there
were 48 (54.5%) AIS patients older than 65 years. The RC
group included 65 (73.9%) males. The median (IQR) value
of the NIHSS score was 6.0 (3.0-10.0) in the RC group.
There was no discrepancy in clinical features between the
two groups, including demographics, treatment informa-
tion, or biochemical indexes (all P>0.05) (Table 1).

Neurologic recovery of CBSM and RC groups

mRS scores at M1 (1.8+0.8 vs 2.2+0.7) (P=0.008)
and M3 (1.5+0.8 vs 1.8+ 0.9) (P=0.016) were decreased
in the CBSM group compared with the RC group (Figure
2A). In addition, the proportion of AIS patients with mRS
score >2 at M3 was less in the CBSM group compared to
the RC group (13.2 vs 25.9%) (P=0.045) (Figure 2B).

190 AIS patients were invited

Excluded (n = 14)
« Were not willing to participate]
(n=6)
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Figure 1. Study flow chart. AIS: acute ischemic stroke; CBSM: cognitive behavioral stress management; RC: routine care; mRS:
Modified Rankin scale; HADS-A: hospital anxiety depression scale-anxiety; HADS-D: hospital anxiety depression scale-depression;
EQ-5D: EuroQol-5 dimensions; MO: at discharge; M1: first month after discharge; M3: third month after discharge.
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Table 1. Clinical characteristics of the cognitive behavioral stress management (CBSM) and routine care

(RC) groups.

Clinical characteristics CBSM group RC group P value
(n=88) (n=88)

Age (years), median (range) 65.4 (48.0-84.0) 67.3 (50.0-85.0) 0.212
Age >65 years, n (%) 38 (43.2) 48 (54.5) 0.132
Male, n (%) 55 (62.5) 65 (73.9) 0.106
BMI (kg/m?), mean + SD 257+25 253127 0.323
Han nationality, n (%) 86 (97.7) 82 (93.2) 0.278
Urban, n (%) 79 (89.8) 73 (83.0) 0.188
Married, n (%) 70 (79.5) 60 (68.2) 0.086
Educational level, n (%) 0.430

Primary school or uneducated 13 (14.8) 21 (23.9)

Middle school 33 (37.5) 33 (37.5)

High school 25 (28.4) 1(23.9)

University or above 17 (19.3) 13 (14.8)
Smoker, n (%) 30 (34.1) 39 (44.3) 0.165
Hypertension, n (%) 65 (73.9) 69 (78.4) 0.479
Hyperlipidemia, n (%) 35 (39.8) 43 (48.9) 0.225
Diabetes mellitus, n (%) 22 (25.0) 31 (35.2) 0.139
Cardiovascular disease, n (%) 36 (40.9) 41 (46.6) 0.447
NIHSS score at admission, median (IQR) 5.0 (3.0-10.0) 6.0 (3.0-10.0) 0.414
Time since symptom to admission (h), median (IQR) 5.0 (3.0-7.0) 4.0 (3.0-7.0) 0.422
Treatment, n (%) 0.924

rtPA IVT and MT 34 (38.7) 33 (37.5)

MT 23 (26.2) 25 (28.4)

UK IVT and MT 15 (17.0) 11 (12.5)

rtPA IVT 12 (13.6) 14 (15.9)

UK IVT 4 (4.5) 5(5.7)
FBG (mmol/L), median (IQR) 5.6 (4.5-6.7) 5.8 (5.1-7.0) 0.319
Scr (umol/L), median (IQR) 82.8 (75.3-95.5) 86.8 (76.1-98.5) 0.230
TG (mmol/L), median (IQR) 7 (0.9-2.4) 1.8 (1.1-2.4) 0.570
TC (mmol/L), median (IQR) 7 (3.9-5.5) 4.8 (4.2-5.5) 0.295
LDL-C (mmol/L), median (IQR) 3.3 (2.6-4.0) 3.4 (2.8-4.2) 0.267
HDL-C (mmol/L), median (IQR) 8 (1.0-1.2) 1.0 (0.8-1.1) 0.600
CRP (mg/L), median (IQR) 0 (2.0-6.5) 5.0 (3.7-7.2) 0.090

BMI: body mass index; SD: standard deviation; NIHSS: National Institutes of Health Stroke Scale; IQR:
interquartile range; rtPA: recombinant tissue plasminogen activator; IVT: intravenous thrombolysis; MT:
mechanical thrombectomy; UK: urokinase; FBG: fasting plasma glucose; Scr: serum creatinine; TG:

triglyceride; TC: total cholesterol; LDL-C:

low-density lipoprotein cholesterol;

HDL-C: high-density

lipoprotein cholesterol; CRP: C-reactive protein. Mann-Whitney U test, Student’s t-test, chi-squared test,

or Fisher’s exact test.

Anxiety and depression of CBSM and RC groups

HADS-A score at M3 was lower in the CBSM group
than in the RC group (5.9+£2.6 vs 7.1£3.5) (P=0.016)
(Figure 3A). However, the anxiety rate did not differ
between the two groups, regardless of time M0, M1, or M3
(all P>0.05) (Figure 3B). In terms of depression, HADS-D
score at M3 was decreased in the CBSM group compared
with the RC group (56.8+2.5 vs 7.0+2.8) (P=0.005)
(Figure 3C). Meanwhile, the depression rate at M3 was
reduced in the CBSM group vs the RC group (22.4 vs
39.5%) (P=0.021) (Figure 3D).
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Health status of AIS patients of CBSM and RC groups

Regarding the health status, EQ-5D scores at M1
(8.0+1.8vs8.6+1.9)(P=0.024)and M3 (7.2+16vs79%*
1.5) (P=0.012) were decreased in the CBSM group
compared with the RC group (Figure 4A). Additionally, EQ-
VAS score at M3 was elevated in the CBSM group vs the
RC group (73.2+9.8 vs 69.3 £ 11.7) (P=0.026) (Figure 4B).

Subgroup analyses of CBSM and RC groups
In AIS patients with age <65 years, mRS score at M3
(P=0.041), HADS-A score at M3 (P=0.019), and HADS-D
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Figure 2. Comparison of neurologic recovery between groups. The comparison of mRS score (A) and the proportion of AIS patients with
mRS score >2 (B) between the CBSM group and the RC group. CBSM: cognitive behavioral stress management; RC: routine care;
mRS: Modified Rankin scale; MO: at discharge; M1: first month after discharge; M3: third month after discharge. Student’s t-test and chi-
squared test.
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Table 2. Comparison of outcomes at different times between the cognitive behavioral stress management (CBSM) and routine care (RC)

groups by age subgroup.

Outcomes Age <65 years Age >65 years
CBSM group RC group P value CBSM group RC group P value

mRS score, mean £ SD

MO 23107 24+0.6 0.613 25107 26+0.6 0.530

M1 1.7+£0.8 21107 0.055 201038 22108 0.125

M3 1.3+0.7 1.7+0.9 0.041 1.6+£0.9 1.8+0.8 0.232
HADS-A score, mean £ SD

MO 8.0+3.3 72135 0.226 8.3+3.6 8.9+3.9 0.484

M1 6.9+24 74126 0.404 74+22 79142 0.474

M3 55+22 69128 0.019 6.5+£3.0 73139 0.269
HADS-D score, mean = SD

MO 74133 73134 0.938 79131 78134 0.782

M1 5623 7.3+3.0 0.028 78137 78126 0.939

M3 52+20 6.7+£29 0.013 65129 73127 0.242
EQ-5D score, mean £ SD

MO 9.0+14 9.2+1.8 0.583 94+19 9.2+1.6 0.576

M1 7.9+20 85120 0.139 8.1+1.6 8.7+19 0.113

M3 6.9+1.6 78+14 0.014 76+15 79+15 0.374
EQ-VAS score, mean £ SD

MO 59.2+£9.0 58.8+£9.9 0.822 56.8+8.7 56.5+10.2 0.854

M1 69.1+12.1 65.1+10.7 0.124 66.8+9.7 64.4+11.5 0.314

M3 74.3+£10.3 70.3+11.1 0.112 71.9+9.2 68.5+12.3 0.148

mRS: modified Rankin scale; SD: standard deviation; MO: at discharge; M1: one month after discharge; M3; three months after
discharge; HADS-A: hospital anxiety depression scale-anxiety; HADS-D: hospital anxiety depression scale-depression; EQ-5D:
EuroQol-5 dimensions; EQ-VAS score: EuroQol-visual analogue scale. Student’s t-test.

score at M1 (P=0.028) and M3 (P=0.013), as well as EQ-
5D score at M3 (P=0.014) were lower in the CBSM group
than in the RC group. Nevertheless, in AlS patients with
age > 65 years, there was no difference in mRS, HADS-A,
HADS-D, EQ-5D, or EQ-VAS scores at any time point
between the two groups (all P >0.05) (Table 2).

Furthermore, the subgroup analyses based on educa-
tion level revealed that in AIS patients with an education
level of primary school or uneducated, EQ-5D scores at
M1 (P=0.002) and M3 (P=0.017) were reduced in the
CBSM group vs the RC group. Regarding AIS patients
with an education level of middle school or above, it was
observed that mRS score at M1 (P=0.011) and M3
(P=0.012), HADS-A score at M3 (P=0.047), and HADS-
D score M3 (P=0.002) were lower in the CBSM group
compared with the RC group (Table 3).

Discussion

Neurologic impairment and psychological disorders
are common symptoms in AIS survivors, which may
further worsen the quality of life and even lead to
decreased survival (5,16,17). Previous studies have
shown that 59.1% of AIS patients have poststroke
neurologic impairment (reflected by mRS score >2),
and 32.4-41.2% of AIS patients have poststroke mental
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disorders (18,19). In our study, the proportion of AIS
patients with neurologic impairment was 43.2—46.6%, and
anxiety and depression rates of AIS patients were 46.6—
50.0% and 43.2-44.3%, respectively. These previous
studies and our study have disclosed that AIS patients
present a serious state of neurologic impairment and
mental distress (18,19). Therefore, establishing effective
interventions may be a potential measure for the manage-
ment of AIS patients. CBSM aims to alleviate individuals’
psychosomatic disorders by reconstructing cognition,
changing maladaptive behaviors, improving the ability to
reduce stress, and conducting relaxation training (8,20).
Notably, previous studies have revealed the benefits of
CBSM in managing patients with some central nervous
system diseases (10,11). Therefore, it was speculated that
CBSM might also be a potential nursing method for
alleviating the psychosomatic burdens of AIS patients.
Our study showed that CBSM promoted neurologic
recovery, decreased anxiety and depression, as well as
enhanced health status compared to RC in AIS patients.
The reasons could be as follows: 1) Education and physical
activity could elevate individuals’ cognitive ability (21).
CBSM involved education and relaxation training, which
might improve cognitive ability of AIS patients; meanwhile,
cognitive ability has been associated to neurological
outcomes in AlS patients (22). Therefore, CBSM facilitated
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Table 3. Comparison of outcomes at different times between the cognitive behavioral stress management (CBSM) and routine care (RC)

groups by educational level subgroup.

Outcomes Primary school or uneducated Middle school or above
CBSM group RC group P value CBSM group RC group P value

mRS score, mean £ SD

MO 28+0.7 27+0.6 0.576 23106 24106 0.307

M1 23+0.8 23109 0.781 1.8+0.8 21107 0.011

M3 1.9+1,0 1.9+0.9 0.930 14108 171208 0.012
HADS-A score, mean £ SD

MO 9.2+3.7 76+3.3 0.215 8.0+£3.3 8.3+3.9 0.643

M1 78122 7.0+34 0.476 7.0+23 7.9+3.6 0.103

M3 57129 72127 0.156 6.0+£2.6 71137 0.047
HADS-D score, mean = SD

MO 78128 78134 0.941 76133 75134 0.867

M1 73126 7.0+£28 0.775 6.7+3.2 7.7+28 0.054

M3 6.2+1.9 6.3+£3.1 0.882 57126 72+28 0.002
EQ-5D score, mean = SD

MO 8.8+1.2 9.1+15 0.519 92117 9.2+1.8 0.951

M1 72111 9.01£2.1 0.002 8.1+1.9 85+1.8 0.237

M3 6.8+1.3 8.0+1.3 0.017 73+16 78+15 0.085
EQ-VAS score, mean £ SD

MO 57.7+£83 55.7+£9.8 0.549 58.3£9.1 58.1+£10.2 0.898

M1 67.5+9.7 62.9+9.6 0.191 68.1+11.3 65.3+11.5 0.159

M3 75.8+9.0 70.0+£10.5 0.124 72.7+10.0 69.0+12.1 0.069

mRS: modified Rankin scale; SD: standard deviation; MO: at discharge; M1: one month after discharge; M3; three months after
discharge; HADS-A: hospital anxiety depression scale-anxiety; HADS-D: hospital anxiety depression scale-depression; EQ-5D:
EuroQol-5 dimensions; EQ-VAS score: EuroQol-visual analogue scale. Student’s t-test.

the neurologic recovery of AIS patients; 2) CBSM elevated
the ability of patients to manage stress and encouraged
patients to engage in emotional communication, which
helped them to relieve daily stress and release negative
emotions, thereby reducing anxiety and depression (8,23);
3) As mentioned above, CBSM promoted physical and
psychological health of AIS patients, thus comprehensively
enhancing their health status (24).

Furthermore, subgroup analyses showed that CBSM
was beneficial to AIS patients aged <65 years, which meant
that CBSM might be more effective for younger patients than
for older patients. This might be because CBSM focused on
theoretical education, which might have a lower effect in
older patients due to their decreased cognitive ability (25).
Furthermore, CBSM facilitated neurologic recovery and
alleviated mental distress in AIS patients with an education
level of middle school or above. However, CBSM was
beneficial in elevating the health status in AIS patients with
an education level of primary school or uneducated. This
might be explained by several points: 1) Compared with less
educated patients, more educated patients might have
higher levels of stress in work and life (26). Simultaneously,
stress might cause neurological impairment and mental
distress (27,28). CBSM provided professional stress man-
agement education; thus, it might be more suitable for
patients with higher education levels to relieve the above
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symptoms; 2) It was speculated that patients with higher
education levels valued theoretical education, while patients
with lower education levels paid more attention to relaxation
training in CBSM. Meanwhile, theoretical education aimed to
improve the patient’s cognitive ability and correct negative
emotions, which was more effective for neurological
recovery and distress relief. Relaxation training aimed to
soothe the patient’s physical burden, which was more
effective in improving health status. Thus, CBSM was
beneficial in neurologic recovery and distress relief in AIS
patients with higher education levels, while it was helpful for
health status improvement in AIS patients with lower
education levels.

The limitations of this study were: 1) Our study only
followed AIS patients for a short period (3 months), while
previous studies indicate that AlS patients have long-term
mental distress (19,29). Therefore, further studies should
consider evaluating the long-term effects of CBSM on AIS
patients; 2) Our study was not a blinded study, and AIS
patients were aware of their grouping during the interven-
tion period, which could lead to a possible bias in the
results; 3) Anxiety, depression, and health status were
self-assessed by AIS patients, which might lead to
subjective bias; 4) CBSM laid emphasis on theoretical
education, which might be boring and not suitable for all
AIS patients; 5) There was no restriction on whether
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patients received anti-anxiety or depression medication,
which might affect the results of our study to some extent.
Thus, further studies are required for verification; 6) AIS
patients in the CBSM group only presented minor
neurological deficits, with a median NIHSS score of 5.0
at admission. The effect of CBSM on neurologic recovery
of AIS patients with severe neurological deficits should be
investigated in further studies.

In conclusion, CBSM was an effective nursing option
for promoting neurologic recovery and alleviating psycho-
somatic burdens in AIS patients with minor neurological
deficits. However, larger-scale studies are required for
further verification.

References

1. Walter K. What is acute ischemic stroke? JAMA 2022; 327:
885, doi: 10.1001/jama.2022.1420.

2. Mendelson SJ, Prabhakaran S. Diagnosis and management
of transient ischemic attack and acute ischemic stroke:
a review. JAMA 2021; 325: 1088-1098, doi: 10.1001/jama.
2020.26867.

3. Catanese L, Tarsia J, Fisher M. Acute ischemic stroke
therapy overview. Circ Res 2017; 120: 541-558, doi:
10.1161/CIRCRESAHA.116.309278.

4. Popiela TJ, Krzysciak W, Pilato F, Ligezka A, Bystrowska B,
Bukowska-Strakova K, et al. The assessment of endovas-
cular therapies in ischemic stroke: management, problems
and future approaches. J Clin Med 2022; 11: 1864, doi:
10.3390/jcm11071864.

5. Zhao Y, Zhang X, Chen X, Wei Y. Neuronal injuries in
cerebral infarction and ischemic stroke: from mechanisms to
treatment (Review). Int J Mol Med 2022; 49: 15, doi: 10.38
92/ijmm.2021.5070.

6. Chun HYY, Ford A, Kutlubaev MA, Almeida OP, Mead GE.
Depression, Anxiety, and suicide after stroke: a narrative
review of the best available evidence. Stroke 2022; 53:
1402-1410, doi: 10.1161/STROKEAHA.121.035499.

7. Frank D, Gruenbaum BF, Zlotnik A, Semyonov M, Frenkel A,
Boyko M. Pathophysiology and current drug treatments for
post-stroke depression: a review. Int J Mol Sci 2022; 23:
15114, doi: 10.3390/ijms232315114.

8. Nakao M, Shirotsuki K, Sugaya N. Cognitive-behavioral
therapy for management of mental health and stress-related
disorders: recent advances in techniques and technologies.
Biopsychosoc Med 2021; 15: 16, doi: 10.1186/s13030-021-
00219-w.

9. Hofmann SG, Asnaani A, Vonk IJ, Sawyer AT, Fang A. The
efficacy of cognitive behavioral therapy: a review of meta-
analyses. Cognit Ther Res 2012; 36: 427—440, doi: 10.1007/
s$10608-012-9476-1.

10. Anagnostouli M, Babili I, Chrousos G, Artemiadis A, Darviri
C. A novel cognitive-behavioral stress management method
for multiple sclerosis. A brief report of an observational
study. Neurol Res 2019; 41: 223-226, doi: 10.1080/0161
6412.2018.1548745.

11. Lopez C, Antoni M, Penedo F, Weiss D, Cruess S, Segotas
MC, et al. A pilot study of cognitive behavioral stress

Braz J Med Biol Res | doi: 10.1590/1414-431X2024e13689

8/9

Acknowledgments

This study was supported by Design and Application of
Intelligent Health Education Platform in Neurology: Project
of Heilongjiang Provincial Department of Health in China
(No. 2018432), Design and Application of a Smart Context
Clinical Internship Education System, the National Under-
graduate Innovation and Entrepreneurship Practice
Project of China (No. S202110226099S), and Construc-
tion of an Online-offline Mixed Curriculum System for
Neurological Disorder Nursing, Project of Research in
Higher Education Department of Heilongjiang Province
(No. 23GJYBF054).

management effects on stress, quality of life, and symptoms
in persons with chronic fatigue syndrome. J Psychosom
Res 2011; 70: 328-334, doi: 10.1016/j.jpsychores.2010.11.
010.

12. Qiu S, Xu Y. Guidelines for acute ischemic stroke treatment.
Neurosci Bull 2020; 36: 1229-1232, doi: 10.1007/s12264-
020-00534-2.

13. He Y, Wang R, Dong S, Long S, Zhang P, Feng L. Nurse-led
rapid rehabilitation following mechanical thrombectomy in
patients with acute ischemic stroke: a historical control
study. Medicine (Baltimore) 2023; 102: e34232, doi:
10.1097/MD.0000000000034232.

14. Krebber AM, Jansen F, Witte BI, Cuijpers P, de Bree R,
Becker-Commissaris A, et al. Stepped care targeting
psychological distress in head and neck cancer and lung
cancer patients: a randomized, controlled trial. Ann Oncol
2016; 27: 1754—1760, doi: 10.1093/annonc/mdw230.

15. Lundy JJ, Coons SJ. Measurement equivalence of inter-
active voice response and paper versions of the EQ-5D in
a cancer patient sample. Value Health 2011; 14: 867-871,
doi: 10.1016/j.jval.2011.03.001.

16. Balch MHH, Nimjee SM, Rink C, Hannawi Y. Beyond the
brain: the systemic pathophysiological response to acute
ischemic stroke. J Stroke 2020; 22: 159-172, doi: 10.5853/
j0s.2019.02978.

17. Li W, Xiao WM, Chen YK, Qu JF, Liu YL, Fang XW, et al.
Anxiety in patients with acute ischemic stroke: risk factors
and effects on functional status. Front Psychiatry 2019; 10:
257, doi: 10.3389/fpsyt.2019.00257.

18. Al Alawi AM, Al Busaidi I, Al Shibli E, Al-Senaidi AR, Al
Manwari S, Al Busaidi |, et al. Health outcomes after acute
ischemic stroke:retrospective and survival analysis from
Oman. Ann Saudi Med 2022; 42: 269-275, doi: 10.5144/
0256-4947.2022.269.

19. Liu X, Cheng C, Liu Z, Fan W, Liu C, Liu Y. Longitudinal
assessment of anxiety/depression rates and their related
predictive factors in acute ischemic stroke patients: a 36-
month follow-up study. Medicine (Baltimore) 2021; 100:
28022, doi: 10.1097/MD.0000000000028022.

20. Cheng M, Zhou XE, Xu YC, Dou HM. The efficacy of
cognitive behavior stress management on functional dys-
pepsia: a protocol for systematic review and meta-analysis.


http://dx.doi.org/10.1001/jama.2022.1420
http://dx.doi.org/10.1001/jama.2020.26867
http://dx.doi.org/10.1001/jama.2020.26867
http://dx.doi.org/10.1161/CIRCRESAHA.116.309278
http://dx.doi.org/10.3390/jcm11071864
http://dx.doi.org/10.3892/ijmm.2021.5070
http://dx.doi.org/10.3892/ijmm.2021.5070
http://dx.doi.org/10.1161/STROKEAHA.121.035499
http://dx.doi.org/10.3390/ijms232315114
http://dx.doi.org/10.1186/s13030-021-00219-w
http://dx.doi.org/10.1186/s13030-021-00219-w
http://dx.doi.org/10.1007/s10608-012-9476-1
http://dx.doi.org/10.1007/s10608-012-9476-1
http://dx.doi.org/10.1080/01616412.2018.1548745
http://dx.doi.org/10.1080/01616412.2018.1548745
http://dx.doi.org/10.1016/j.jpsychores.2010.11.010
http://dx.doi.org/10.1016/j.jpsychores.2010.11.010
http://dx.doi.org/10.1007/s12264-020-00534-2
http://dx.doi.org/10.1007/s12264-020-00534-2
http://dx.doi.org/10.1097/MD.0000000000034232
http://dx.doi.org/10.1093/annonc/mdw230
http://dx.doi.org/10.1016/j.jval.2011.03.001
http://dx.doi.org/10.5853/jos.2019.02978
http://dx.doi.org/10.5853/jos.2019.02978
http://dx.doi.org/10.3389/fpsyt.2019.00257
http://dx.doi.org/10.5144/0256-4947.2022.269
http://dx.doi.org/10.5144/0256-4947.2022.269
http://dx.doi.org/10.1097/MD.0000000000028022
https://doi.org/10.1590/1414-431X2024e13689

CBSM in AIS patients

21.

22.

23.

24.

Medicine (Baltimore) 2022; 101: €29157, doi: 10.1097/MD.
0000000000029157.

Krivanek TJ, Gale SA, McFeeley BM, Nicastri CM, Daffner KR.
Promoting successful cognitive aging: a ten-year update.
J Alzheimers Dis 2021; 81: 871-920, doi: 10.3233/JAD-
201462.

Li J, Wang J, Wu B, Xu H, Wu X, Zhou L, et al. Association
between early cognitive impairment and midterm functional
outcomes among Chinese acute ischemic stroke patients: a
longitudinal study. Front Neurol 2020; 11: 20, doi: 10.3389/
fneur.2020.00020.

Urbanowicz AM, Shankland R, Rance J, Bennett P, Leys C,
Gauchet A. Cognitive behavioral stress management for
parents: prevention and reduction of parental burnout. Int J
Clin Health Psychol 2023; 23: 100365, doi: 10.1016/
j.ijichp.2023.100365.

Wang F, Zhang S, Song B, Han Y. Anxiety, depression, and
quality of life in postoperative non-small cell lung cancer
patients under the intervention of cognitive-behavioral stress
management. Front Psychol 2023; 14: 1138070, doi:
10.3389/fpsyg.2023.1138070.

Braz J Med Biol Res | doi: 10.1590/1414-431X2024e13689

25.

26.

27.

28.

29.

9/9

Blazer DG. Cognitive aging: what we fear and what we
know. Perspect Biol Med 2017; 60: 569-582, doi: 10.1353/
pbm.2017.0043.

Lopuszanska-Dawid M, Kupis P, Lipowicz A, Kolodziej H,
Szklarska A. How stress is related to age, education,
physical activity, body mass index, and body fat percentage
in adult polish men? Int J Environ Res Public Health 2022;
19: 12149, doi: 10.3390/ijerph191912149.

Guo H, Zheng L, Xu H, Pang Q, Ren Z, Gao Y, et al.
Neurobiological links between stress, brain injury, and
disease. Oxid Med Cell Longev 2022; 2022: 8111022, doi:
10.1155/2022/8111022.

Ishikawa Y, Furuyashiki T. The impact of stress on immune
systems and its relevance to mental iliness. Neurosci
Res 2022; 175: 16-24, doi: 10.1016/j.neures.2021.
09.005.

Luan S, Wu X, Yin S. Anxiety faintly and depression
remarkably correlate with recurrence in acute ischemic
stroke patients: a study with 3-year longitude evaluation and
follow-up. Medicine (Baltimore) 2022; 101: 28521, doi:
10.1097/MD.0000000000028521.


http://dx.doi.org/10.1097/MD.0000000000029157
http://dx.doi.org/10.1097/MD.0000000000029157
http://dx.doi.org/10.3233/JAD-201462
http://dx.doi.org/10.3233/JAD-201462
http://dx.doi.org/10.3389/fneur.2020.00020
http://dx.doi.org/10.3389/fneur.2020.00020
http://dx.doi.org/10.1016/j.ijchp.2023.100365
http://dx.doi.org/10.1016/j.ijchp.2023.100365
http://dx.doi.org/10.3389/fpsyg.2023.1138070
http://dx.doi.org/10.1353/pbm.2017.0043
http://dx.doi.org/10.1353/pbm.2017.0043
http://dx.doi.org/10.3390/ijerph191912149
http://dx.doi.org/10.1155/2022/8111022
http://dx.doi.org/10.1016/j.neures.2021.09.005
http://dx.doi.org/10.1016/j.neures.2021.09.005
http://dx.doi.org/10.1097/MD.0000000000028521
https://doi.org/10.1590/1414-431X2024e13689

	title_link
	Introduction
	Material and Methods
	Patients
	Randomization
	Intervention
	Outcomes
	Statistical analyses

	Results
	Study flow
	Clinical features of CBSM and RC groups
	Neurologic recovery of CBSM and RC groups

	Figure 1.
	Anxiety and depression of CBSM and RC groups
	Health status of AIS patients of CBSM and RC groups
	Subgroup analyses of CBSM and RC groups

	Table  Table 1. Clinical characteristics of the cognitive behavioral stress management lparCBSMrpar and routine care lparRCrpar groups
	Figure 2.
	Figure 3.
	Figure 4.
	Discussion
	Table  Table 2. Comparison of outcomes at different times between the cognitive behavioral stress management lparCBSMrpar and routine care lparRCrpar groups by age subgroup
	Table  Table 3. Comparison of outcomes at different times between the cognitive behavioral stress management lparCBSMrpar and routine care lparRCrpar groups by educational level subgroup
	Acknowledgments

	REFERENCES
	References


