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A WeChat-based caregiver education program 
improves satisfaction of stroke patients and 
caregivers, also alleviates poststroke cognitive 
impairment and depression
A randomized, controlled study
Kaining Kang, MBa, Shurui Li, MMb,* 

Abstract 
Caregiver education program has been applied to stroke patients, while its effect on mental health in stroke patients is still 
obscure. This study aimed to assess the impact of the WeChat-based caregiver education (WBCE) program on cognition, anxiety, 
and depression in stroke patients.

Totally, 170 patients with ischemic stroke were included. They were randomized at a 1:1 ratio to the WBCE group (N = 86) and 
control care (CC) group (N = 84), and their caregivers received WBCE or CC for 12 months, respectively.

Mini-mental state examination (MMSE) score was increased in the WBCE group compared with that in the CC group at the 9th 
month (M9) (27.2 ± 1.9 vs 26.6 ± 1.6, P = 0.017) and M12 (27.1 ± 1.8 vs 26.5 ± 1.5, P = 0.015), while cognitive impairment rate was 
decreased in WBCE group compared with that in CC group at 12th month (M12) (30.2% vs 45.2%, P=0.043). In the meantime, 
the Hospital Anxiety and Depression Scale (HADS) for Anxiety score (6.5 ± 3.1 vs 7.5 ± 2.8, P = 0.020), HADS for depression score 
(6.7 ± 3.1 vs 7.7 ± 3.3, P = 0.040) and depression rate (33.7% vs 48.8%, P = 0.046) in WBCE group were reduced compared with 
those in CC group at M12. Besides, an elevation in the satisfaction score of patients at M12 (8.0 ± 1.2 vs 7.4 ± 1.2, P = 0.002) 
and that of caregivers at 6th months (M6) (6.6 ± 1.1 vs 6.2 ± 1.3, P = 0.038) and M12 (7.2 ± 1.1 vs 6.8 ± 1.4, P=0.042) were found 
in WBCE group compared with CC group.

WBCE program not only improves the satisfaction of stroke patients and caregivers but also attenuates cognitive impairment 
and depression in stroke patients.

Abbreviations: CC = control care, MMSE = mini-mental state examination, HADS = Hospital Anxiety and Depression Scale, 
HADS-A = HADS for anxiety, HADS-D = HADS for depression, ITT = intention-to-treat, SD = standard deviation, WBCE = 
WeChat-based caregiver education.
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1. Introduction

Stroke, a cerebral vascular disease, is the second leading cause 
of death globally.[1,2] Stroke is divided into ischemic stroke and 
hemorrhagic stroke, of which ischemic stroke accounts for 
about 77.8% of all stroke cases in China.[2] Additionally, stroke 
induces a high morbidity rate of approximately 22.3% in China 
and has a likelihood to cause significant disability[2] that cor-
relates with cognitive dysfunction, functional impairment, and 
poor physical and mental health.[3]

Cognitive impairment, anxiety, and depression are associ-
ated with poor prognosis in poststroke patients.[4–6] Cognitive 
impairment is caused by blood circulation disorder and 

hypoxic-ischemic injury in the brain, which leads to neurolog-
ical dysfunction. Subsequently, it causes trouble in speaking, 
understanding, and behavior in stroke patients.[7] Meanwhile, 
anxiety and depression are common psychological disorders 
in poststroke patients, and they are 2 significant predictors of 
poor functional outcomes in poststroke patients.[8,9] Thus, how 
to help stroke patients to rehabilitate cognitive impairment and 
alleviate anxiety and depression need to be solved.

Numerous stroke patients in our program may hardly under-
stand and speak during the education. For this reason, a new 
way has been proposed to suggest that their caregivers receive 
knowledge about the disease and related rehabilitation methods. 
Currently, caregiver education programs have already been applied 
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to stroke caregivers, including 8 weekly telephone calls programs,[10] 
individual education programs,[11] and a face-to-face psychoeduca-
tion program.[12] They can improve the caregiver’s satisfaction.[10] 
However, these programs have some limitations: either the caregiv-
ers fail to contact specialists timely, or they must leave the stroke 
patients to go to the hospital for training. Moreover, the role of 
caregiver education programs on cognitive impairment, anxiety, 
and depression in stroke patients is not evaluated.

In this study, we designed a WeChat-based caregiver educa-
tion (WBCE) program which contained sharing health educa-
tion and rehabilitation guidance in the video, communicating 
with the trained nurse in real-time as well as intensive follow-up 
by WeChat Application (Tencent Corporation, Guangzhou, 
Guangdong Province, China) (a most frequently-used social 
software in China). We conducted this randomized, controlled 
study to explore whether WBCE could rehabilitate cognitive 
impairment and reduce anxiety and depression in ischemic 
stroke patients.

2. Methods

2.1. Subjects

One hundred seventy patients with ischemic stroke and their care-
givers were consecutively recruited in this randomized controlled 
study from September 2018 to December 2019. The ischemic 
stroke patients met the inclusion criteria as follows: (i) diagnosed 
with ischemic stroke; (ii) aged over 18 years old; (iii) able to com-
plete questionnaire evaluation applied in the study; (iv) had a 
settled caregiver who was able to take care of the patients daily 
for a long time. The following patients were excluded if they: (i) 
had evidence of hemorrhagic stroke; (ii) persisted in vegetative 
states caused by stroke; (iii) had a mini-mental state examina-
tion (MMSE) score of <10; (iv) had severe mental illness requir-
ing long-term medication treatment; (v) were complicated with 
malignancies or poorly controlled comorbidities. The caregiver 
should satisfy the following requirements: (i) had a positive atti-
tude towards participating in this study; (ii) age between 18 and 
65 years old; (iii) were skillful at using the WeChat application 
(app) and its related functions on a smartphone. However, care-
givers were excluded if they had poor physical conditions, mental 
diseases, negative mental states, and cognitive or communica-
tion problems. In addition, pregnant or lactating women were 
not included in the current study. The Institutional Review Board 
approved this study, and all participants signed informed consent.

2.2. Random assignment

Eligible patients (and/or their caregivers) were given an opaque 
envelope corresponding to their enrollment number, and they 
were randomly divided into the WBCE group (N = 86) or the CC 
group (N = 84) at a 1:1 ratio according to their grouping infor-
mation sealed in the envelope. The grouping information was 
created using the blocked randomization method with a block 
size of 4. The random assignment of patients was performed by 
a nurse who was blind to the patient clinical information.

2.3. Intervention in the WBCE group

In the WBCE group, the WBCE program has been implemented 
for 12 months by the WeChat app (Tencent Corporation, 
Guangzhou, Guangdong Province, China), the most widely 
used social application in China. On the day of discharge, the 
caregivers of patients were given detailed instructions about the 
WBCE program, then a WeChat Group in the WeChat app was 
set up, and all caregivers joined it. The WeChat Group was used 
to carry out the following interventions: (i) health education 
and rehabilitation guidance: the trained nurses had recorded 
short videos of health education and rehabilitation instruction 

consents (covering stroke knowledge, secondary stroke preven-
tion, medicine management, exercise rehabilitation, matters 
needed attention, nutritional health, mental health, and family 
support), then they sent the short videos to the WeChat Group, 
and this work was conducted weekly for a total of 12 months; 
(ii) real-time communication: if there were any rehabilitation 
questions, the caregiver was expected to contact the trained 
nurses in the WeChat Group or in one-to-one chatting model 
(if necessary), then the trained nurses would actively help them; 
(iii) intensive follow-up: the trained nurses took the initiative to 
communicate with each caregiver every other week in a one-to-
one chatting model of WeChat, and to monitor the latest recov-
ery status of patients, providing guidance and urging patients 
to undergo reexamination regularly. Apart from the WeChat 
Group, a WeChat Official Account was also built to post current 
medical articles weekly to caregivers about the latest medical 
findings in new drugs and advancements in stroke treatment, 
patient rehabilitation, and mental health care.

2.4. Intervention in CC group

In the CC group, when patients were discharged from the hos-
pital, the caregivers were given discharge guidance and health 
education, including stroke knowledge, secondary stroke pre-
vention, medicine management, exercise rehabilitation, matters 
needing attention, nutritional health, mental health, and family 
support. Then they were advised to return to the hospital every 3 
months for study assessment and reexamination after discharge.

2.5. Assessment

The MMSE scale and HADS were applied to evaluate the 
patients’ cognitive impairment, anxiety, and depression. The 
assessment of MMSE and HADS was made at baseline (M0), 
then at the 3rd month (M3), 6th month (M6), 9th month, and 
12th month (M12) after starting the study. The MMSE score 
≤26 was considered cognitive impairment.[13] The HADS for 
anxiety (HADS-A) score >7 was regarded as anxiety, and the 
HADS for depression (HADS-D) score >7 was considered as 
depression.[14] Furthermore, patient satisfaction scores (from 
0 to 10) and caregiver satisfaction scores (from 0 to 10) were 
assessed at M6 and M12, and a higher satisfaction score indi-
cated higher satisfaction with the study care program.

2.6. Statistical analysis

The required sample size for determining a 10% difference 
between 2 groups in depression rate at M12 was 136 subjects, 
with a power of 95% and a significant level of <0.05. An esti-
mated rate of loss to follow-up was set as 20%; as a result, the 
final samples size added up to 170 in total. According to the 
intention-to-treat (ITT) principle, all patients were included in 
the final analysis. As for patients who lost follow-up during the 
study, the last measured data from them or their caregivers were 
used as the following assessment. SPSS 24.0 (IBM Corp., Armonk, 
New York) and GraphPad Prism 5.01 (GraphPad Software Inc., 
San Diego, CA) were applied for data analysis and graphing. 
Data were described by the mean and standard deviation (SD) or 
count with percentage. Comparison between 2 groups was ana-
lyzed by the independent sample t-test or Chi-square test, where 
the P value <0.05 indicated a significant difference.

3. Result

3.1. Study flow

A total of 183 ischemic stroke patients treated in our hospi-
tal were invited to this study, while 13 patients were excluded, 
including 7 patients who did not meet the inclusion criteria or 
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met the exclusion criteria and 6 patients who disagreed to partic-
ipate. Subsequently, the remaining 170 patients were recruited 
and then randomized at a 1:1 ratio to the WBCE group (N 
= 86), whose caregivers received WBCE for 12 months, and 
the CC group (N = 84), whose caregivers received CC for 12 
months. In the WBCE group, there were 8 patients (9.3%) 
who dropped out during the 12-month intervention period, 
including 3 (3.5%) patients who were dead and 5 patients 
(5.8%) who lost follow-up. In the CC group, 7 patients (8.3%) 
dropped out during the 12-month intervention period, includ-
ing 1 patient (1.2%) who was dead and 6 patients (7.1%) who 
lost follow-up. Finally, 86 patients in the WBCE group and 84 
patients in the CC group were analyzed in the study (Fig. 1).

3.2. Baseline characteristics

The baseline characteristics of ischemic stroke patients are shown 
in Table 1. The CC group had a mean age of 65.3 ± 8.5 years old 
with 26 (31.0%) females and 58 (69.0%) males; meanwhile, the 
WBCE group showed a mean age of 65.1 ± 8.0 years old with 32 
(37.2%) females and 54 (62.8%) males. Further comparison ana-
lysis presented no difference in demographic and clinical character-
istics between the WBCE and the CC groups (all P>0.05).

3.3. Cognitive impairment in WBCE group and CC group

MMSE score was higher in the WBCE group compared with 
that in the CC group at M9 (27.2 ± 1.9 vs 26.6 ± 1.6, P=0.017) 

and M12 (27.1 ± 1.8 vs 26.5 ± 1.5, P = 0.015), while there was 
no difference in MMSE score at M0, M3 and M6 between the 2 
groups (all P>0.05) (Fig. 2A). As to cognitive impairment rate, 
there was a decline in the WBCE group compared with the CC 
group at M12 (30.2% vs 45.2%, P = 0.043), while no difference 
had been found between the 2 groups at M0, M3, M6, and M9 
(all P > 0.05) (Fig. 2B).

3.4. Anxiety and depression in WBCE group and CC group

HADS-A score decreased in the WBCE group compared with 
that in the CC group at M12 (6.5 ± 3.1 vs 7.5 ± 2.8, P = 0.020); 
besides, there was no difference in HADS-A score at M0, M3, 
M6, and M9, and anxiety rate at all visit points between the 2 
groups (all P > 0.05) (Fig. 3A, B). Meanwhile, the HADS-D score 
(6.7 ± 3.1 vs 7.7 ± 3.3, P = 0.040) and depression rate (33.7% vs 
48.8%, P = 0.046) were lower in the WBCE group than those 
in the CC group at M12. In addition, there was no difference in 
HADS-D score and depression rate between the 2 groups at M0, 
M3, M6, and M9 (all P>0.05) (Fig. 3C, D).

3.5. Patient and caregiver satisfaction in WBCE group and 
CC group

An increase in patient satisfaction score was observed in the 
WBCE group compared with the CC group at M12 (8.0 ± 1.2 vs 
7.4 ± 1.2, P=0.002), while no difference was found between the 
2 groups at M6 (P = 0.157) (Fig. 4A). What’s more, caregiver 

Figure 1. The flow of the current study. CC = control care, WBCE = WeChat-based caregiver education.
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satisfaction score was enhanced in the WBCE group compared 
with the CC group at M6 (6.6 ± 1.1 vs 6.2 ± 1.3, P=0.038) and 
M12 (7.2 ± 1.1 vs 6.8 ± 1.4, P = 0.042) (Fig. 4B).

3.6. Cognitive impairment, anxiety, and depression in 
subgroups

Ischemic stroke patients were divided into 2 subgroups based on 
stroke recurrence experience. In patients with stroke recurrence 
experience, their cognitive impairment, anxiety, depression, and 
satisfaction at M12 were of no difference between the WBCE 
group and the CC group (all P > 0.05) (Fig.  5A, H). Among 
those patients without stroke recurrence experience, an increase 
was found in the M12 MMSE score (27.2 ± 1.8 vs 26.6 ± 1.4, 
P = 0.027) and M12 patients’ satisfaction score (8.0 ± 1.2 vs 
7.5 ± 1.2, P = 0.016), while a decrease was described in M12 
HADS-A score (6.2 ± 2.9 vs 7.3 ± 2.8, P = 0.027) in the WBCE 
group compared with the CC group. In addition, no difference 
was exhibited in the M12 cognitive impairment rate, M12 anx-
iety rate, M12 HADS-D score, M12 depression rate, and M12 

caregiver satisfaction score between the 2 groups (all P > 0.05) 
(Fig. 5I–P).

4. Discussion
In this study, we observed that (1) the WBCE program could 
alleviate the cognitive impairment in patients with ischemic 
stroke; (2) the WBCE program mitigated anxiety to some extent 
and relieved depression obviously in ischemic stroke patients; 
(3) the WBCE program improved the satisfaction of both isch-
emic stroke patients and caregivers.

The overwhelming majority of stroke patients are usually 
accompanied by the language barrier, physical movement disor-
der, and other dysfunctions,[15] which make the stroke patients 
and their family members fall into the troubles of nursing and 
caring for a long time.[16] Hence, caregivers play a vital role in 
stroke patients, which experienced a significant majority bur-
den in nutrition management,[17] psychologic health,[18] physical 
training, and rehabilitation.[19] Evidence suggests that apart from 
regular rehabilitation treatment for stroke patients, additional 

Table 1

Clinical characteristics.

Items CC group (N = 84) WBCE group (N = 86) P value 

Demographics of patients    
Age (years), mean ± SD 65.3 ± 8.5 65.1 ± 8.0 0.822
Gender, No. (%)   0.390
  Female 26 (31.0) 32 (37.2)  
  Male 58 (69.0) 54 (62.8)  
Smoke status, No. (%)   0.772
  Never 39 (46.4) 43 (50.0)  
  Former 43 (51.2) 42 (48.8)  
  Current 2 (2.4) 1 (1.2)  
Education status, No. (%)   0.760
Primary school or below 20 (23.8) 19 (22.1)  
  Junior high school 22 (26.2) 29 (33.7)  
  High school 28 (33.3) 25 (29.1)  
  University or above 14 (16.7) 13 (15.1)  
Marriage status, No. (%)   0.662
  Married 34 (40.5) 32 (37.2)  
  Single/divorced/widowed 50 (59.5) 54 (62.8)  
Location, No. (%)   0.893
  Urban 14 (16.7) 15 (17.4)  
  Rural 70 (83.3) 71 (82.6)  
Comorbidities    
Hypertension, No. (%) 69 (82.1) 74 (86.0) 0.486
Hyperlipidemia, No. (%) 39 (46.4) 43 (50.0) 0.641
Diabetes, No. (%) 22 (26.2) 26 (30.2) 0.558
CKD, No. (%) 13 (15.5) 10 (11.6) 0.463
CVD, No. (%) 26 (31.0) 35 (40.7) 0.185
Disease characteristics    
Lesion location, No. (%)   0.849
  Left 37 (44.0) 38 (44.2)  
  Right 32 (38.1) 30 (34.9)  
  Bilateral/brainstem/unknown 15 (17.9) 18 (20.9)  
Recurrence experience, No. (%) 23 (27.4) 24 (27.9) 0.939
Demographics of caregivers    
Caregiver age (years), mean ± SD 49.3 ± 8.4 50.5 ± 8.4 0.367
Caregiver gender, No. (%)   0.428
  Female 65 (77.4) 62 (72.1)  
  Male 19 (22.6) 24 (27.9)  
Caregiver education status, No. (%)   0.419
Primary school or below 10 (11.9) 10 (11.6)  
  Junior high school 40 (47.6) 50 (58.1)  
  High school 20 (23.8) 18 (20.9)  
  University or above 14 (16.7) 8 (9.3)  
Caregiver marriage status, No. (%)   0.496
  Married 68 (81.0) 73 (84.9)  
  Single/Divorced/widowed 16 (19.0) 13 (15.1)  

CC = control care, CKD = chronic kidney disease, CVD = cardiovascular disease, SD = standard deviation, WBCE = WeChat-based caregiver education.
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Figure 2. Comparison of cognitive impairment between the WBCE group and the CC group. Comparison of MMSE score (A) and cognitive impairment rate (B) 
between the WBCE group and the CC group. CC = control care, WBCE = WeChat-based caregiver education, MMSE score = Mini-Mental State Examination, 
M0 = baseline, M3 = 3rd month, M6 = 6th month, M9 = 9th month,; M12 = 12th month.

Figure 3. Comparison of anxiety and depression between the WBCE group and the CC group. Comparison of HADS-A score (A), anxiety rate (B), HADS-D 
score (C), and depression rate (D) between the WBCE group and the CC group. CC = control care, HADS-A = Hospital Anxiety and Depression Scale for 
Anxiety, HADS-D = Hospital Anxiety and Depression Scale for Depression, M0 = baseline, M3 = 3rd month, M6 = 6th month, M9 = 9th month, M12 = 12th 
month, WBCE = WeChat-based caregiver education.
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Figure 4. Comparison of satisfaction in patients and caregivers between the WBCE group and the CC group. Comparison of patients’ (A) and caregivers’ (B) 
satisfaction scores between WBCE group and CC group. CC = control care, WBCE = WeChat-based caregiver education, M6 = 6th month, M12 = 12th month.

Figure 5. Comparison of cognitive impairment, anxiety, and depression in patients with/without stroke recurrence experience. Comparison of MMSE score (A), 
cognitive impairment rate (B), HADS-A score (C), anxiety rate (D), HADS-D score (E), depression rate (F), patients’ satisfaction (G), caregivers’ satisfaction (H) 
at M12 between the WBCE group and the CC group in patients with stroke recurrence experience. Comparison of MMSE score (I), cognitive impairment rate 
(J), HADS-A score (K), anxiety rate (L), HADS-D score (M), depression rate (N), patients’ satisfaction (O), caregivers’ satisfaction (P) at M12 between the WBCE 
group and the CC group in patients without stroke recurrence experience. CC = control care, HADS-A = Hospital Anxiety and Depression Scale for Anxiety, 
HADS-D = Hospital Anxiety and Depression Scale for Depression, MMSE score = Mini-Mental State Examination, M12: 12th month, WBCE = WeChat-based 
caregiver education. 
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rehabilitation therapies are subsequently applied by caregivers 
to improve the balance function in severe stroke patients.[20] 
Another research displays that individualized education pro-
grams for caregivers can reduce anxiety and depression in isch-
emic stroke patients.[11] Thus, it is evident that caregivers play 
a vital role in stroke patients’ rehabilitation and mental health.

Satisfaction of stroke patients and caregivers is a critical issue 
closely related to emotional stress, quality of life, and patient 
rehabilitation.[21] Currently, it is considered that focusing on the 
needs, values, and preferences of stroke patients and caregivers 
is of great importance.[22] Hence, improving the satisfaction of 
patients and caregivers is a vital part of interventions, which 
has received significant attention. A previous study describes 
that caregiver’s satisfaction score is the highest after caregivers 
receive educated intervention.[10] Meanwhile, another recent 
study discloses that Chronic Care Model-based interventions 
improve satisfaction in stroke patients.[23] Our results were 
consistent with this finding that the WBCE program increased 
caregivers’ satisfaction and enhanced ischemic patients’ satisfac-
tion, possibly because (1) communicating with trained nurses 
in time could solve the problems quickly that often occurred in 
the poststroke period. (2) caregivers could access specialists for 
consulting at home, rather than having to travel to the hospi-
tal, which obviously reduced time costs for caregivers and thus 
improved satisfaction of patients and caregivers.

The prognosis of stroke patients is quite unfavorable: accord-
ing to a previous study, the 12-month fatality rate is 8.6%, and 
the 12-month disability rate is 16.6%.[24] Meanwhile, cognitive 
impairment is caused by neurological ischemia or hypoxia in 
stroke, which illustrates high morbidity (61%) 10 years after 
stroke.[25] To prevent cognitive impairment, stroke patients usu-
ally receive routine screening in terms of cognitive function and 
health education before leaving the hospital. However, these 
modalities may have no marked effect on stroke patients.[26] 
Previous studies have adopted a physical activity intervention 
for stroke patients, which reveals that physical training prevents 
cognitive decline in stroke survivors.[27] At the same time, physi-
cal exercise combined with cognitive training could bring about 
beneficial effects on cognitive function in stroke patients.[28] 
Although these interventions regulate cognitive impairment, 
there are few studies concerning the cognitive ability of ischemic 
stroke patients after the intervention of caregivers. Our study 
found that the WBCE program for caregivers could prevent 
cognitive impairment of ischemic stroke patients. Through the 
WBCE program, we speculated that (1) caregivers might learn 
effective methods to assist patients in recovering to normal life; 
(2) caregivers were in close contact with professional nurses 
in time for any problems during the process of nursing, which 
solved the problems of ischemic stroke patients quickly, and 
thus strikingly attenuated the possibility of cognitive impair-
ment of patients. Besides, the modification of cognitive impair-
ment requires a long time. Therefore, the change of cognitive 
impairment was only observed at M12.

Anxiety and depression are common complications caused 
by stroke, which are related to poor prognosis outcomes and 
higher recurrent stroke risk.[5,6] Hence, multiple types of inter-
vention for stroke patients have been displayed to relieve anx-
iety and depression. For instance, emotional or informational 
support given by functional therapists may have a positive 
correlation with alleviated depression symptoms[29]; the prac-
tice of aquatic exercise is effective for treating depression and 
anxiety in stroke patients[30]; the caregiver-mediated exercise 
program illustrates a positive impact on the mood for isch-
emic stroke patients and their caregivers.[31] Furthermore, it is 
worth noting that intensive education for caregivers reduces 
anxiety and depression in stroke patients.[11] Our study 
revealed that the WBCE program reduced anxiety to a cer-
tain extent and depression in ischemic stroke patients, which 
was in line with previous findings reported. The probably rea-
sons might include: (1) caregivers received knowledge about 

mental health, which might be applied to mediate patients’ 
emotions and release their psychological pressure, anxiety, 
and depression caused by stroke; (2) caregivers could report 
patients’ psychological clinical responses to the experts timely 
and get some effective feedbacks, which might play a potential 
role in the prevention of anxiety and depression; (3) anxiety 
and depression are associated with cognitive impairment,[32] 
with the rehabilitation of cognitive impairment, the anxiety 
and depression had been decreased. Besides, although cog-
nitive impairment and depression would be improved with 
time, stroke patients and caregivers might still achieve benefits 
through a quicker amelioration of cognitive and depression, 
which indicated that the WBCE program could improve post-
stroke management.

In addition, our study presented that the WBCE program 
only reduced cognitive impairment and anxiety in ischemic 
stroke patients without stroke recurrence experience, while it 
did not influence stroke patients with stroke recurrence expe-
rience. The explanation was that the WBCE program provided 
more effective approaches for caregivers of patients without a 
history of stroke recurrence to assist ischemic stroke patients in 
rehabilitating and managing their psychological health. In con-
trast, caregivers of patients with recurrent stroke might already 
have experience dealing with stroke patients’ problems.

There were some limitations in this study: (1) this study only 
enrolled the ischemic stroke patients; thus, the results might not 
be appropriate for hemorrhagic stroke patients; (2) this research 
only evaluated the cognitive impairment, anxiety, and depres-
sion in ischemic stroke patients, the mood of caregivers was not 
evaluated, which might affect the emotion of ischemic stroke 
patients; (3) the follow-up time was only 12 months, which 
was short. The effect of a long-term intervention for caregivers 
on cognitive impairment, anxiety, and depression in ischemic 
stroke patients was not clear.

In conclusion, the WBCE program exhibits a positive influ-
ence on the satisfaction of ischemic stroke patients and care-
givers, as well as cognitive impairment, anxiety, and depression 
in ischemic stroke patients. However, these findings should be 
confirmed in studies with a larger sample size in the future.

Author contributions
Kaining Kang: data curation, formal analysis, resources, project 
administration, writing – original draft.
Shurui Li: conceptualization, formal analysis, writing – review 

and editing, investigation.

References
 [1] Wu S, Wu B, Liu M, et al. Stroke in China: advances and challenges 

in epidemiology, prevention, and management. Lancet Neurol. 
2019;18:394–405.

 [2] Wang W, Jiang B, Sun H, et al. Prevalence, incidence, and mortality of 
stroke in China: results from a nationwide population-based survey of 
480 687 adults. Circulation. 2017;135:759–71.

 [3] Farokhi-Sisakht F, Farhoudi M, Sadigh-Eteghad S, et al. Cognitive reha-
bilitation improves ischemic stroke-induced cognitive impairment: role 
of growth factors. J Stroke Cerebrovasc Dis. 2019;28:104299.

 [4] Kwon HS, Lee D, Lee MH, et al. Post-stroke cognitive impairment as 
an independent predictor of ischemic stroke recurrence: PICASSO sub-
study. J Neurol. 2020;267:688–93.

 [5] Ojagbemi A, Akinyemi J, Owolabi M, et al. Predictors and prognoses 
of new onset post-stroke anxiety at one year in black Africans. J Stroke 
Cerebrovasc Dis. 2020;29:105082.

 [6] Wu QE, Zhou AM, Han YP, et al. Poststroke depression and risk of 
recurrent stroke: A meta-analysis of prospective studies. Medicine 
(Baltim). 2019;98:e17235.

 [7] Akinyemi RO, Owolabi MO, Ihara M, et al. Stroke, cerebrovascular 
diseases and vascular cognitive impairment in Africa. Brain Res Bull. 
2019;145:7–108

 [8] Rafsten L, Danielsson A, Sunnerhagen KS. Anxiety after stroke: a sys-
tematic review and meta-analysis. J Rehabil Med. 2018;50:769–78.



8

Kang and Li • Medicine (2022) 101:27 Medicine

 [9] Das J, G KR. Post stroke depression: the sequelae of cerebral stroke. 
Neurosci Biobehav Rev. 2018;90:4–114.

 [10] Bakas T, Farran CJ, Austin JK, et al. Content validity and satisfac-
tion with a stroke caregiver intervention program. J Nurs Scholarsh. 
2009;41:368–75.

 [11] Zhang L, Zhang T, Sun YA. newly designed intensive caregiver edu-
cation program reduces cognitive impairment, anxiety, and depres-
sion in patients with acute ischemic stroke. Braz J Med Biol Res. 
2019;52:e8533.

 [12] Cheng HY, Chair SY, Chau JPC. Effectiveness of a strength-oriented 
psychoeducation on caregiving competence, problem-solving abilities, 
psychosocial outcomes and physical health among family caregiver 
of stroke survivors: A randomised controlled trial. Int J Nurs Stud. 
2018;87:4–93

 [13] Cumming TB, Churilov L, Linden T, et al. Montreal cognitive assess-
ment and mini-mental state examination are both valid cognitive tools 
in stroke. Acta Neurol Scand. 2013;128:122–9.

 [14] Zigmond AS, Snaith RP. The hospital anxiety and depression scale. 
Acta Psychiatr Scand. 1983;67:361–70.

 [15] Campbell BCV, Khatri P. Stroke. Lancet. 2020;396:129–42.
 [16] Hultman MT, Everson-Rose SA, Tracy MF, et al. Associations between 

characteristics of stroke survivors and caregiver depressive symptoms: 
a critical review. Top Stroke Rehabil. 2019;26:528–37.

 [17] Matsushita T, Nishioka S, Taguchi S, et al. Effect of improvement in 
Sarcopenia on functional and discharge outcomes in stroke rehabilita-
tion patients. Nutrients. 2021;13:2192.

 [18] Knapp P, Campbell Burton CA, Holmes J, et al. Interventions for treating 
anxiety after stroke. Cochrane Database Syst Rev. 2017;5:CD008860.

 [19] Ugur HG, Erci B. The effect of home care for stroke patients and educa-
tion of caregivers on the caregiver burden and quality of life. Acta Clin 
Croat. 2019;58:321–32.

 [20] Hong SE, Kim CH, Kim EJ, et al. Effect of a Caregiver’s education 
program on stroke rehabilitation. Ann Rehabil Med. 2017;41:16–24.

 [21] Hoang MT, Kareholt I, von Euler M, et al. Satisfaction with stroke 
care among patients with alzheimer’s and other dementias: a Swedish 
register-based study. J Alzheimers Dis. 2021;79:905–16.

 [22] Harrison M, Ryan T, Gardiner C, et al. Psychological and emotional 
needs, assessment, and support post-stroke: a multi-perspective quali-
tative study. Top Stroke Rehabil. 2017;24:119–25.

 [23] Kalav S, Bektas H, Unal A. Effects of Chronic Care Model-based inter-
ventions on self-management, quality of life and patient satisfaction in 
patients with ischemic stroke: a single-blinded randomized controlled 
trial. Jpn J Nurs Sci. 2022;19:e12441.

 [24] Tu WJ, Chao BH, Ma L, et al. Case-fatality, disability and recurrence 
rates after first-ever stroke: a study from bigdata observatory platform 
for stroke of China. Brain Res Bull. 2021;175:0–135.

 [25] Mijajlovic MD, Pavlovic A, Brainin M, et al. Post-stroke dementia - a 
comprehensive review. BMC Med. 2017;15:11.

 [26] Du Y, Zhang L, Liu W, et al. Effect of acupuncture treatment on post-
stroke cognitive impairment: a randomized controlled trial. Medicine 
(Baltim). 2020;99:e23803.

 [27] Ihle-Hansen H, Langhammer B, Lydersen S, et al. physical activity 
intervention to prevent cognitive decline after stroke: secondary results 
from the life after STroke study, an 18-month randomized controlled 
trial. J Rehabil Med. 2019;51:646–51.

 [28] Bo W, Lei M, Tao S, et al. Effects of combined intervention of physical 
exercise and cognitive training on cognitive function in stroke survivors 
with vascular cognitive impairment: a randomized controlled trial. Clin 
Rehabil. 2019;33:54–63.

 [29] Lin FH, Yih DN, Shih FM, et al. Effect of social support and health edu-
cation on depression scale scores of chronic stroke patients. Medicine 
(Baltim). 2019;98:e17667.

 [30] Aidar FJ, Jaco de Oliveira R, Gama de Matos D, et al. A randomized 
trial of the effects of an aquatic exercise program on depression, anxi-
ety levels, and functional capacity of people who suffered an ischemic 
stroke. J Sports Med Phys Fitness. 2018;58:1171–7.

 [31] Vloothuis JDM, Mulder M, Nijland RHM, et al. Caregiver-mediated 
exercises with e-health support for early supported discharge after 
stroke (CARE4STROKE): a randomized controlled trial. PLoS One. 
2019;14:e0214241.

 [32] Freire ACC, Ponde MP, Liu A, et al. Anxiety and depression as longi-
tudinal predictors of mild cognitive impairment in older adults. Can J 
Psychiatry. 2017;62:343–50. 


