:' frontiers ‘ Frontiers in Psychiatry

@ Check for updates

OPEN ACCESS

Vincenzo De Luca,
University of Toronto, Canada

William Sulis,
McMaster University, Canada
Eric C. Chan,
University of Calgary, Canada

Huimin Zhang
35290915@qqg.com

29 March 2025
19 May 2025
06 June 2025

02 July 2025

ShiY, Liu C, Sun X, Li D, Wang S, Zhu X,

Pan K, Chen X and Zhang H (2025) Analysis of
the current status and associated factors of
depressive symptoms in Chinese middle-aged
and elderly stroke patients—based on
CHARLS data.

Front. Psychiatry 16:1602287.

doi: 10.3389/fpsyt.2025.1602287

© 2025 Shi, Liu, Sun, Li, Wang, Zhu, Pan, Chen
and Zhang. This is an open-access article
distributed under the terms of the Creative
Commons Attribution License (CC BY). The
use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Psychiatry

Original Research
06 June 2025
10.3389/fpsyt.2025.1602287

Analysis of the current status and
associated factors of depressive
symptoms in Chinese middle-
aged and elderly stroke
patients—based on CHARLS data

Yage Shi', Chenjun Liu*, Xueting Sun*, Dingding Li*,
Shuaiyou Wang®, Xinyi Zhu®, Kun Pan?, Xiaoxia Chen?
and Huimin Zhang™

tSchool of Nursing, Xinxiang Medical College, Xinxiang, China, 2Nursing Department, Xinxiang First
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Background: To investigate the prevalence and associated factors of depressive
symptoms in middle-aged and elderly stroke patients in China, and to provide
reference for improving the mental health of middle-aged and elderly stroke
patients in China.

Methods: The data for this study were drawn from the 2020 wave of the China
Health and Retirement Longitudinal Study (CHARLS), and middle-aged and
elderly stroke patients aged >45 years were considered as study subjects
(n=988). A simplified version of the Epidemiological Survey Depression Scale
score was used to determine depressive symptoms (>10 points defined as
depression) in the study population, and associated factors were analyzed
using binary logistic regression.

Results: Among the 988 middle-aged and elderly stroke patients, 547 (55.4%)
had depressive symptoms and 441 (44.6%) did not. The results of binary logistic
regression analysis showed that education level, history of alcohol consumption,
sleep quality, loneliness, self-rated health status, self-rated memory status, life
satisfaction, and ADL were the associated factors of depressive symptom in
middle-aged and elderly stroke patients (P < 0.05).

Conclusion: The study has shown that depressive symptoms in Chinese middle-
aged and elderly stroke patients are associated with a variety of factors, and
healthcare professionals should regularly assess with early recognition and take
interventions to improve the disease.
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Introduction

As the second leading cause of death globally, the post-stroke
burden is significant, with studies predicting a 50% increase in
stroke mortality—from 66 million in 2020 to 97 million in 2050—
and over the same period the disability-adjusted life year (DALY)
will increase from 144.8 million in 2020 to 189.3 million in 2050 (1).
At the same time, the incidence of stroke is increasing with age, and
the number of deaths and disabilities globally is likely to increase
significantly in the future. Stroke not only causes complications
such as hemiparesis, hemiplegia, aphasia, and ataxia but also leads
to emotional and psychiatric disorders in patients with prolonged
illness, with post-stroke depression being the most common.

Post-stroke depression (PSD) is one of the most common and
serious sequelae of stroke, afflicting approximately one-third of
stroke survivors (2), and is the most prevalent neuropsychological
disorder among stroke patients, characterized by persistent
depressed mood and diminished interest (3). PSD negatively
affects the recovery or restoration of motor and cognitive deficits
after stroke, and significantly increases the chances of recurrence of
neurovascular events (4). Meanwhile, post-stroke depression
prevents patients from actively participating in exercise, decreases
adherence to rehabilitation exercises, increases stroke recurrence
and mortality rates, affects patients’ ability to perform daily living
activities, and leads to poor quality of life (5). This brings a heavy
burden to today’s society and patients’ families and also has a
significant impact on the course, recovery, and prognosis of stroke.
The level of mental health of stroke patients seriously affects their
functional recovery and cognitive function. Studies have shown that
early medication or psychological intervention is beneficial to
patients in controlling the progression of the disease (6-8).

Therefore, based on data from the 2020 China Health and
Retirement Longitudinal Study (CHARLS), this study systematically
explored the prevalence of depressive symptoms and their associated
factors in middle-aged and elderly Chinese stroke patients. The study’s
results will provide a scientific basis for clinical health professionals to
identify high-prevalence populations early and implement precise
psychological interventions. These findings will also provide valuable
insights for guiding the formulation of evidence-based and targeted
mental health prevention strategies. The in-depth analysis of the
mental health status of this group and its associated factors will help
improve the prognosis of middle-aged and elderly stroke patients and
provide practical guidance for improving their overall quality of life.

Methods
Study population and design

The data used in this study were sourced from the China Health
and Retirement Longitudinal Study (CHARLS) 2020, a nationally
representative longitudinal survey that collects high-quality
microdata on middle-aged and elderly households and individuals
aged 45 years and older in China, to address the challenges associated
with China’s aging population. CHARLS initiated its nationally
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representative baseline survey in 2011, covering 150 county-level
units and 450 village-level units across the country. Subsequently,
follow-up surveys have been conducted every 2-3 years, with four
national follow-ups completed in 2013, 2015, 2018, and 2020,
respectively. CHARLS surveyed approximately 10,000 households in
China using a probability sampling method, and in 2020 completed
19,395 individual questionnaires. Inclusion criteria for participants in
this study included: (1) respondents with reported stroke; (2) age 45
years and older; (3) respondents who provided clear answers to the
Center for Epidemiologic Studies Depression Scale (CESD-10); and (4)
no omissions on key variables. Exclusion criteria included (1) lack of
information about stroke disease, (2) lack of information about
depression, and (3) respondents who refused to participate in the
survey or were unable to complete the survey. Based on the above
criteria, we finally included and analyzed 988 subjects. CHARLS was
approved by the Biomedical Ethics Committee of Peking University
(IRB00001052-11015) and informed consent forms were signed by all
participants who agreed to take part (9).

Stroke

In the CHARLS 2020 survey, respondents reported stroke
events by answering the following questions. (1) Since your last
visit, has your stroke condition shown improvement, remained
unchanged, or deteriorated? (2) Has a doctor ever told you that you
had a stroke? Respondents who answered “yes” to question (1) and
question (2) were included in the study.

Depressive symptom

Participants were assessed using the widely used 10-item Center
for Epidemiologic Studies Depression Scale (CESD-10). This scale
assesses both depressed and positive mood and consists of 10 items.
Participants were asked about their depressed mood and behaviors
one week prior, such as whether they felt depressed, lonely, or
fearful. Each question on the CESD-10 was assessed on a 4-point
scale from 0 to 3 [0 = <1 day (never or rarely), 1 = 1-2 days (some
days), 2 = 3-4 days (occasionally), and 3 = 5-7 days (always)].
Before calculating the 10-item total score, items 1, 2, 3, 4, 6,7, 9, and
10 were positively scored, and items 5 and 8 were negatively scored.
Scores on the scale range from 0 to 30, with higher scores indicating
more severe depressive symptoms (10). Depressive symptoms were
defined as a binary dependent variable (1 = yes, 0 = no) with a total
score of 210 indicating the presence of depressive symptoms (11).
The CESD-10 scale has been reported to have adequate reliability
and validity among Chinese community-dwelling older adults (12).

Covariates

Sociodemographic information

Sociodemographic factors included age, gender, education level,
marital status, type of residence, smoking history, and drinking
history. Age was categorized as 45-59 years, 60-74 years, and =75
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years. Gender was classified dichotomously as male or female.
Educational attainment was categorized into four groups: ‘below
primary school,” ‘primary school,” ‘junior middle school,” and ‘high
school or above.” Participants were considered to have a spouse if
they were currently married and living with their spouse or if they
were married and not living with their spouse temporarily for
reasons such as work, or they were considered to have no spouse if
they were currently separated, divorced from their spouse,
widowed, or never married. The type of residence was categorized
as city or rural. History of smoking and alcohol consumption was
categorized dichotomously as either yes or no.

Health status and functioning

Health status and functional ability were assessed across several
domains, such as hearing, vision, self-rated health, self-rated
memory, types of chronic diseases, activities of daily living
(ADL), instrumental activities of daily living (IADL), nighttime
sleep duration, and sleep quality. Hearing and vision conditions
were categorized as “problematic” and “not problematic”. In this
study, “problematic” is defined as “yes” and “not problematic” as
“no”. Self-rated health status and memory were classified into five
categories based on participants’ self-reported responses in the
questionnaire: excellent, very good, good, fair, and poor. Chronic
diseases were diagnosed as one of the 14 common chronic diseases
such as hypertension, dyslipidemia, diabetes, cancer, liver disease,
kidney disease, heart attack, and emotional problems, which were
categorized as the presence of one, the presence of two, or the
presence of three or more. Respondents’ self-reported activities of
daily living (ADL) in the questionnaire comprised six items:
dressing, bathing, eating, transferring in and out of bed, toileting,
and controlling urination and defecation. Similarly, instrumental
activities of daily living (IADL) included six items: performing
household chores, preparing meals, shopping, using the telephone,
managing medications, and handling household finances. For
analytical purposes, responses indicating ‘no difficulty’ for each
item were assigned a score of 1 point, while responses such as
‘difficult but still can be completed,” ‘difficult,” ‘need help,” or ‘unable
to complete” were scored as 0 points. The scores for the six items
were summed to generate a total score ranging from 0 to 6, with
higher scores indicating better functional ability. The higher the
score, the better the activity ability. Sleep quality was assessed using
participants’ responses to the statement ‘T don’t sleep well,” with
respondents subsequently stratified into four groups based on the
frequency of their reported sleep difficulties during the week.
Participants were asked to report their average nightly sleep
duration over the past month by responding to the question, ‘In
the past month, how many hours of actual sleep did you get each
night on average? Based on their responses, nighttime sleep
duration was classified into three categories: less than 6 hours, 6
to 8 hours, and >8 hours.

Environmental factors

Environmental factors include health insurance, pension
insurance, employment status, life satisfaction, and social
participation. Health insurance, pension insurance, and work
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status are categorized as “yes” or “no”. Life satisfaction was
classified into five levels according to participants’ self-reported
responses: extremely satisfied, very satisfied, quite satisfied, not very
satisfied, and very dissatisfied. The assessment of social
participation was based on participants’ responses to the item,
‘Have you engaged in any of the following social activities in the
past month?’ Respondents were stratified into four groups
according to their reported level of engagement: no, one type, two

types, or three or more types of activities.

Statistical analysis

Stata/SE 16.0 was used to clean the CHARLS 2020 data. IBM
SPSS Statistics 25.0 was used for statistical analysis. For measures
that conformed to normal distribution, they were described using
mean * standard deviation, and those that did not conform to
normal distribution were described using median and interquartile
spacing. Count data were described by frequency and percentage.
One-way analysis was performed using a t-test, 2 test and rank
sum test. Variables that were statistically significant in the one-way
analysis were included in the binary Logistic regression analysis.
The test level was o = 0.05, and P < 0.05 indicated that the difference
was statistically significant.

Results

Among 988 middle-aged and elderly stroke patients, 547
(55.4%) exhibited depressive symptoms, while 441 (44.6%)
showed no signs of depression. Of the patients with depressive
symptoms, 242 (44.2%) were male and 305 (55.8%) were female. In
terms of age distribution, 117 (21.4%) were aged 45-59 years, 337
(61.6%) were aged 60-74 years, and 93 (17%) were 75 years or older.
Other general data information is shown in Table 1.

Univariate analysis of the occurrence of
depressive symptoms in middle-aged and
elderly stroke patients

There was statistical significance between stroke patients with and
without depressive symptoms in terms of gender, type of residence,
education level, marital status, history of alcohol consumption, history
of smoking, type of chronic disease, sleep duration, sleep quality,
loneliness, self-assessed health status, self-assessed memory status, life
satisfaction, ADL and IADL (P < 0.05) (Table 2).

Binary logistic regression analysis of the
occurrence of depressive symptoms in
middle-aged and elderly stroke patients

A binary logistic regression model was constructed, using

depression status (present or absent) among middle-aged and
elderly stroke patients as the dependent variable and incorporating
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TABLE 1 General information survey form for study subjects.

TABLE 1 Continued

10.3389/fpsyt.2025.1602287

Variable Frequency (N) Percentage (%) Variable Frequency (N) Percentage (%)
Age(years) Types of chronic diseases
45-59 211 21.4 One kind 45 4.6
60-74 610 61.7 Two types 123 12.4
=75 167 16.9 Three or more 820 83
Sex Work status
Female 463 46.9 No 499 50.5
Male 525 53.1 Yes 489 49.5
Type of residence Types of social participation
City 394 39.9 No 529 53.5
Rural 594 60.1 One kind 273 27.6
Educational level Two types 136 13.8
Below primary Three or more 50 5.1
school level 436 .l
Hour of sleep
Primary school 238 24.1
< 6h 467 47.3
midfil.lli1 iscllilool 204 206 6-8h 443 44.8
High school 110 111 > 8h 78 79
or above Sleep quality
Marital status Very good 379 384
Mateless 190 19.2 Good 132 134
Has a spouse 798 80.8 Bad 191 193
Drinking Very bad 286 289
No 696 704 Aloneness
Yes 292 26 Very few 592 59.9
Smoking Not many 91 9.2
No 507 513 One half 164 16.6
Yes 481 8.7 The majority 141 143
Hospitalization insurance Self-rated health
No 4 46 Very poor 180 18.2
Yes o3 954 Below average 329 33.3
Endowment insurance Average 383 38.8
No 150 152 Fairly good 54 5.5
Yes 838 84.8 Very good 42 43
Vision status Self-rated memory
No 936 968 Poor 434 439
Yes 2 32 Average 476 48.2
Hearing status Good 45 46
No 922 93.3 Very good 28 2.8
Yes 66 6.7 Exceptional 5 0.5
(Continued)
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TABLE 1 Continued

Variable Frequency (N) Percentage (%)

Life satisfaction

Very dissatisfied 46 4.7
Not very satisfied 114 115
Quite satisfied 501 50.7
Very satisfied 275 27.8
Extremely satisfied 52 5.3
ADL

0 24 24
1 36 3.6
2 47 4.8
3 67 6.8
4 84 8.5
5 179 18.1
6 551 55.8

IADL
0 25 2.5
1 47 4.8
2 57 5.8
3 83 8.4
4 92 9.3
5 152 15.4
6 532 53.8

variables that exhibited statistical significance in the prior univariate
analysis as independent variables. The results of the binary logistic
regression analysis showed that education level, history of alcohol
consumption, sleep quality, loneliness, self-assessed health status,
self-assessed memory status, life satisfaction and ADL were the
associated factors of depressive symptom in middle-aged and
elderly stroke patients (P < 0.05) (Table 3).

Discussion

In this study, the prevalence of depression in stroke patients was
55.4%, which is higher than the prevalence of post-stroke depression in
global statistics. Some studies have statistically found that the
prevalence of depression in stroke patients ranges from 11% to 41%
over 2 years (2). The reasons for the different prevalence rates may
include diagnostic criteria, sample size, and ethnic differences (13). The
main population in this study was middle-aged and elderly Chinese
stroke patients, and the data were obtained from a long-term
longitudinal cohort study in China. The differences in prevalence
may be related to the different diagnostic criteria for depression in
stroke patients. Follow-up studies can adopt standardized diagnostic
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criteria to ensure consistency and accuracy of diagnosis; and conduct a
multidimensional comprehensive analysis by combining relevant
examinations, thus improving the reliability and scientificity of the
study results. Stroke severity affects post-stroke depression (14).
Patients with severe strokes tend to have higher depression scores.
However, the CHARLS database lacks indicators to distinguish
between stroke severity and type (e.g., hemorrhagic versus ischemic),
which may lead to overestimation of prevalence.Finally, the CHARLS
database has a limited number of variables. There may be omissions in
variable selection. For example, lack of social support and untreated
factors may have contributed to higher prevalence (15, 16). We can
address this issue by including more variables in future studies.

Our study found a correlation between sleep quality and post-
stroke depression, with stroke patients with poor sleep quality more
likely to develop depressive symptoms. A meta-analysis showed a
prevalence of insomnia in 382% of patients after stroke and an
association between sleep and post-stroke depression (17). Sleep
disorders were also found to be associated with increased odds of
post-stroke depression in a national survey based on a US population
(18). Sleep status not only contributes to the diagnosis of post-stroke
depression but is also an easily observed clinical manifestation (19). As
a risk factor for depression, sleep disorders may occur before or after
stroke, affecting patients’ functional recovery after stroke and increasing
the risk of post-stroke depression through neurobiological mechanisms
(20, 21). In addition to this, impaired cerebral hemodynamics and
sympathetic hyperactivity due to sleep disorders (e.g., obstructive sleep
apnea) lead to poorer neurological and functional recovery, affecting
the quality of sleep and increasing the risk rate of cerebrovascular
disease recurrence and death (22). Stroke patients are prone to sleep
difficulties that affect sleep quality (23), and changes in sleep quality can
lead to changes in mental health. One study found that implementing
interventions to improve sleep quality reduced depressive symptoms
(24), so assessing and improving sleep quality may help in the early
identification and reduce the probability of developing depressive
symptoms after stroke. Clinical staff should pay adequate attention to
sleep quality in stroke patients and provide effective interventions to
improve patients” prognosis and quality of life.

Loneliness is associated with depressive symptoms after stroke. A
Canadian longitudinal study of aging also found that stroke victims
who often felt lonely were more likely to be depressed than their peers
who did not feel lonely as often (25).Huang H et al (26) scholars found
that loneliness is a common phenomenon among stroke patients,
adversely affecting the recovery of neurological, psychological, and
physical functions while increasing the likelihood of stroke recurrence,
disability, and even mortality. Loneliness can negatively affect stroke
patients who participate in rehabilitation and other daily activities,
leading to poor functional outcomes and social isolation (27), further
increasing their risk of depression. Patients who do not have a partner
or friends at the time of their stroke feel lonely and are prone to develop
depressive symptoms; stroke patients who become less lonely and
receive more help develop fewer depressive symptoms (28). Living
alone is an important risk factor for depression after stroke (29). Living
alone increases the likelihood of loneliness among older adults, which is
closely linked to diminished well-being. Reduced well-being leads to a
higher prevalence of mental health problems, and a clear association
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TABLE 2 Univariate analysis of depressive symptoms in middle-aged and elderly stroke patients.

Variable No depression (N=441) Depression (N=547)
Age (years) -0.035 0.972
45-59 94 (21.3%) 117 (21.4%)
60-74 273 (61.9%) 337 (61.6%)
>75 74 (16.8%) 93 (17%)
Sex 38.949 <0.001
Female 158 (35.8%) 305 (55.8%)
Male 283 (64.2%) 242 (44.2%)
Type of residence 11.669 <0.001
City 202 (45.8%) 192 (35.1%)
Rural 239 (54.2%) 355 (64.9%)
Educational level -5.007 <0.001
Below primary school level 165 (37.4%) 271 (49.5%)
Primary school 97 (22%) 141 (25.8%)
Junior middle school 114 (25.9%) 90 (16.5%)
High school or above 65 (14.7%) 45 (8.2%)
Marital status 8.362 0.004
Mateless 67 (15.2%) 123 (22.5%)
Has a spouse 374 (84.8%) 424 (77.5%)
Drinking 34.149 <0.001
No 269 (61%) 427 (78.1%)
Yes 172 (39%) 120 (21.9%)
Smoking 11.342 <0.001
No 200 (45.4%) 307 (56.1%)
Yes 241 (54.6%) 240 (43.9%)
Hospitalization insurance 1.573 0.21
No 16 (3.6%) 29 (5.3%)
Yes 425 (96.4%) 518 (94.7%)
Endowment insurance 0.497 0.481
No 63 (14.3%) 87 (15.9%)
Yes 378 (85.7%) 460 (84.1%)
Vision status 1.409 0.235
No 430 (97.5%) 526 (96.2%)
Yes 11 (2.5%) 21 (3.8%)
Hearing status 0.786 0.375
No 415 (94.1%) 507 (92.7%)
Yes 26 (5.9%) 40 (7.3%)
Types of chronic diseases 33.578 <0.001
One kind 29 (6.6%) 16 (2.9%)
(Continued)
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TABLE 2 Continued

Variable No depression (N=441) Depression (N=5
Two types 80 (18.1%) 43 (7.9%)
Three or more 332 (75.3%) 488 (89.2%)
Work status 0.538 0.463
No 217 (49.2%) 282 (51.6%)
Yes 224 (50.8%) 265 (48.4%)
Types of social participation 5.234 0.155
No 230 (52.2%) 299 (54.7%)
One kind 119 (27%) 154 (28.2%)
Two types 62 (14.1%) 74 (13.5%)
Three or more 30 (6.8%) 20 (3.7%)
Hour of sleep -8.015 <0.001
<6h 141 (32%) 326 (59.6%)
6-8h 260 (59%) 183 (33.5%)
> 8h 40 (9.1%) 38 (6.9%)
Sleep quality -16.078 <0.001
Very good 281 (63.7%) 98 (17.9%)
Good 70 (15.9%) 62 (11.3%)
Bad 46 (10.4%) 145 (26.5%)
Very bad 44 (10%) 242 (44.2%)
Aloneness -17.393 <0.001
Very few 397 (90%) 195 (35.6%)
Not many 25 (5.7%) 66 (12.1%)
One half 9 (2%) 155 (28.3%)
The majority 10 (2.3%) 131 (23.9%)
Self-rated health -10.308 <0.001
Very poor 37 (8.4%) 143 (26.1%)
Below average 115 (26.1%) 214 (39.1%)
Average 222 (50.3%) 161 (29.4%)
Fairly good 38 (8.6%) 16 (2.9%)
Very good 29 (6.6%) 13 (2.4%)
Self-rated memory -7.911 <0.001
Poor 133 (30.2%) 301 (55%)
Average 259 (58.7%) 217 (39.7%)
Good 27 (6.1%) 18 (3.3%)
Very good 18 (4.1%) 10 (1.8%)
Exceptional 4 (0.9%) 1 (0.2%)
Life satisfaction -8.365 <0.001
Very dissatisfied 3 (0.7%) 43 (7.9%)

(Continued)
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TABLE 2 Continued

Variable

10.3389/fpsyt.2025.1602287

Not very satisfied

Quite satisfied

No depression (N=441)

13 (2.9%)

241 (54.6%)

Depression (N=547)
101 (18.5%)

260 (47.5%)

Very satisfied 154 (34.9%) 121 (22.1%)
Extremely satisfied 30 (6.8%) 22 (4%)
ADL -11.053 <0.001
0 4 (1%) 20 (3.7%)
1 5 (1.1%) 31 (5.7%)
2 6 (1.4%) 41 (7.5%)
3 16 (3.6%) 51 (9.3%)
4 18 (4.1%) 66 (12%)
5 65 (14.7%) 114 (20.8%)
6 327 (74.1%) 224 (41%)
IADL -10.719 <0.001
0 2 (0.5%) 23 (4.2%)
1 11 (2.5%) 36 (6.6%)
2 12 (2.7%) 45 (8.2%)
3 19 (4.3%) 64 (11.7%)
4 19 (4.3%) 73 (13.3%)
5 62 (14%) 90 (16.5%)
6 316 (71.7%) 216 (39.5%)

between living alone and depressive symptoms has been observed (30).
Therefore reducing loneliness and increasing well-being is essential to
promote physical and psychological recovery and improve the mental
health of stroke patients. Interventions targeting loneliness in stroke
patients may reduce post-stroke psychological sequelae and enhance
their overall quality of life (31).In clinical practice, it is essential to not
only monitor changes in patients’ clinical conditions but also address
the impact of loneliness on the psychological well-being of stroke
patients, and implement timely and effective interventions to alleviate
loneliness and enhance overall quality of life.

Whether or not alcohol is consumed is one of the factors associated
with depressive symptoms in stroke patients. A meta-analysis assessing
risk factors for post-stroke depression found a correlation between
post-stroke depression and alcohol (32). Moderate drinkers have also
been previously shown to be a protective factor for depression after
stroke (33). Non-drinkers had higher levels of psychological distress
and more cases of anxiety and depression than moderate drinkers (34).
Moderate drinkers are more likely to have improved mental health;
drinking is often associated with social activities and social support is
an important factor in alleviating depression, which gives them more
opportunities to engage in social activities and be more satisfied with
their lives (35). Stroke patients who consume alcohol may receive more
emotional support through social activities, which can lead to fewer
depressive symptoms. Alcohol consumption may help to relax and
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relieve stress. For stroke patients, alcohol consumption may help them
cope with the psychological stress of the disease to some extent, thus
reducing the occurrence of depression, but this does not mean
excessive alcohol consumption. Although moderate alcohol
consumption may have a positive effect on depression risk in some
cases (36), excessive alcohol consumption can have serious negative
health consequences, including an increased risk of depression (37).
A significant association exists between educational attainment and
the prevalence of depressive symptoms among stroke patients. This is
consistent with the findings of a cross-sectional study from China,
which noted a significant difference in educational attainment, with
high rates of post-stroke depression in patients with low levels of
education (13). A study from South Africa noted that low educational
level was a negative factor in the occurrence of depression in stroke
patients, which may be due to cognitive biases, life stress, and social
roles of the patients (38). Individuals with a high educational
background are more likely to be aware of knowledge related to their
condition and utilize relevant health education resources in order to
improve their health literacy and reduce the development of negative
emotions such as anxiety and depression. In contrast, patients with
lower levels of education tend to have less knowledge about stroke and
its consequences, lack the knowledge to cope with it, and ignore
changes in symptoms and functioning, failing to intervene promptly
in the progression of complications, which ultimately leads to more
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TABLE 3 Binary logistic regression analysis of depressive symptoms in middle-aged and elderly stroke patients.

10.3389/fpsyt.2025.1602287

Variable OR (95%Cl)
Aloneness
Very few 1
Not many 2.132 0.329 41.945 <0.001 8.434 (4.424-16.08)
One half 3.551 0.405 76.774 <0.001 34.842 (15.746-77.101)
The majority 2.927 0.405 52.265 <0.001 18.667 (8.443-41.274)
Sleep quality
Very good 1
Good 0.699 0.287 5.95 0.015 2.012 (1.147-3.529)
Bad 2.081 0.279 55.744 <0.001 8.015 (4.641-13.842)
Very bad 2.283 0.265 74.154 <0.001 9.803 (5.831-16.482)
Self-rated health
Very poor 1
Below average -0.284 0.312 0.831 0.362 0.753 (0.409-1.386)
Average -0.803 0.315 6.498 0.011 0.448 (0.242-0.831)
Fairly good -1.251 0.532 5.523 0.019 0.286 (0.101-0.813)
Very good -0.919 0.662 1.926 0.165 0.399 (0.109-1.46)
‘ Drinking
No 1
Yes -0.522 0.224 5.457 0.019 0.593 (0.383-0.919)
‘ Educational level
Below primary school level 1
Primary school 0.059 0.252 0.055 0.815 1.061 (0.647-1.738)
Junior middle school -0.803 0.284 7.994 0.005 0.448 (0.257-0.782)
High school or above -0.444 0.332 1.787 0.181 0.641 (0.335-1.23)
ADL
0 1
1 -0.5 0.961 0.271 0.603 0.606 (0.092-3.985)
2 0.052 0.945 0.003 0.956 1.054 (0.165-6.712)
3 -1.251 0.848 2.175 0.14 0.286 (0.054-1.509)
4 -0.624 0.817 0.583 0.445 0.536 (0.108-2.659)
5 -1.488 0.773 3.701 0.054 0.226 (0.05-1.028)
6 -2.2 0.756 8.466 0.004 0.111 (0.025-0.488)
Life satisfaction
Very dissatisfied 1
Not very satisfied 0.272 0.855 0.101 0.75 1.313 (0.245-7.02)
Quite satisfied -1.106 0.776 2.032 0.154 0.331 (0.072-1.514)
Very satisfied -1.124 0.783 2.061 0.151 0.325 (0.07-1.508)
Extremely satisfied -1.685 0.869 3.763 0.052 0.185 (0.034-1.018)
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TABLE 3 Continued

Variable B SE Wald xz P OR (95%Cl)
Self-rated memory
Poor 1
Average -0.868 0215 16.321 <0.001 0.42 (0.276-0.64)
Good 0.9 0.468 3.688 0.055 0.407 (0.162-1.019)
Very good -0.598 0.675 0.786 0.375 0.55 (0.146-2.064)
Exceptional -1.159 1.258 0.848 0.357 0.314 (0.027-3.698)
Constant 2.322 1.103 4.427 0.035 10.192 (-)

serious health consequences (39). Less educated patients tend to have  only affects the neurological recovery of patients but also has a
limited social resources, less emotional, financial, and medical support,  significant correlation with the occurrence of post-stroke depression
greater isolation and stress, and are prone to depression (2). Therefore, ~ (19). Patients with cognitive impairment after stroke are prone to
less educated patients are also at higher risk of developing post-stroke  depression (47, 48). Clinical staff should perform a comprehensive
depression or developing depressive symptoms (40, 41). During the  assessment of patients’ cognitive function and implement targeted
treatment period, healthcare professionals should provide tailored  cognitive training interventions for those with identified impairments.
health education to stroke patients with lower educational  This enhances the memory and cognitive level of stroke patients and
attainment, utilizing clear and accessible language to explain disease-  increases self-confidence, reducing depressive symptoms.
related knowledge. This approach can enhance patients’ understanding The relationship between life satisfaction and post-stroke
of their condition, alleviate fear and misconceptions, and improve their ~ depression was negatively correlated. This is consistent with the
ability to cope with the disease. findings of a study that specifically examined the factors influencing
Poor self-reported health status is strongly associated with an  the depressive status of middle-aged and elderly patients with stroke,
increased prevalence of depression among stroke patients. A heart disease, and other chronic diseases in China, which showed that
Brazilian study showed that stroke patients who rated their self-rated ~ depression was negatively correlated with subjective satisfaction, and in
health as good had fewer depressive symptoms than those who rated  particular, with life satisfaction (49). Stroke may lead to functional
their self-rated health as poor (42). Individuals who report poor self-  impairments such as limb paralysis, speech disorders, and dysphagia,
rated health are more likely to develop negative cognitions regarding  and patients may feel a reduced quality of life and dissatisfaction with
their physical functioning. Such negative self-perceptions can  their current life status due to the loss or limitation of physical function
contribute to emotional distress, heightened concerns about future  (35), which in turn leads to depression. Poor stroke outcomes are
health outcomes, and exacerbate depressive symptoms (43). It is  associated with poorer quality of life and affect stroke recovery (31). Life
essential to assist patients in identifying and modifying negative  satisfaction has been shown to be a negative predictor of depressive
cognitive patterns, fostering the development of positive thought  symptoms, and interventions to improve life satisfaction can be effective
processes, and ultimately improving their emotional well-being.  in reducing or preventing depressive symptoms (50). Rehabilitation
Studies have shown that there is a correlation between depression  training, such as physical therapy or speech therapy, can be performed
scores and physical functional status at 6 months after stroke, with ~ to help stroke patients restore or improve their physical function,
depression scores significantly higher in patients with poor physical  increase life satisfaction, and improve their mental health.
health than in patients with good health (44). Stroke has a high rate of There is a negative correlation between ADL scores and depressive
disability, and when patients’ physical health is affected, the quality of =~ symptoms in stroke patients. This is consistent with the results of a
life cannot be ensured, individual self-assessed health will decline, and ~ prospective study that showed that reduced ADL tend to contribute to
patients who are physically and mentally traumatized are prone to  the development of depression after stroke (51). After a stroke, patients’
adverse emotions. High depressive symptom trajectories in stroke  ability to perform their own activities decreases, and they may also need
patients are associated with severe disability, and patients with severe  help with basic activities of daily living (ADL), which leads to changes
disability are more likely to be in the moderate and high depressive  in their standard of living (52), negative psychological emotions such as
symptom groups (45). Rehabilitation should be undertaken as early as  guilt towards family and friends (53), and ultimately to the
possible after a stroke to improve the patient’s health and reduce  development of depression or worsening of their condition. A
disability, thereby reducing the prevalence of depressive symptoms. In ~ longitudinal study lasting six years also found that post-stroke
addition, this study found that the memory status of stroke patients  depressive symptoms were significantly associated with functional
also affects their ability to develop depressive symptoms. Acute stroke  limitations in activities of daily living (54). Patients with poor
patients are often accompanied by cognitive dysfunction (46), and this  activities of daily living (ADL) functioning develop chronic stressful
neurocognitive impairment may be a prominent feature of acute  stimuli, which may also be an influential factor in the emergence of
stroke, which is mainly manifested by impaired cognitive function  depression (19). Poor activities of daily living (ADL) may prevent
such as memory loss and inattention. This cognitive dysfunction not  stroke patients from actively participating in rehabilitation and having
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a better life experience, which may have a profound impact on the
recovery of stroke patients. Therefore, family members and clinical staff
should also pay attention to patients with severe limitations or low
activity, provide them with psychological comfort (55), and guide them
to adapt to the change of activity ability caused by the disease and carry
out appropriate activities according to their conditions, to improve the
depressive symptoms of patients with stroke by improving their ability
to perform activities of daily living.

There are some limitations to this study. Firstly, The study utilized a
self-report survey, and the diagnosis of stroke relied on self-reports
provided by the subjects or other informants, which may have some
bias in the diagnosis of stroke. Secondly, although the CESD-10
questionnaire is widely used in today’s surveys, it is not representative
of studies of people who are ultimately diagnosed with depression. This
is because it measures the respondent’s mental state in the past week,
which primarily reflects depressive symptoms, and there may still be a
diagnostic difference between that and actual depression. Further
research is therefore needed to determine the actual clinical level of
depression. Finally, this study was a cross-sectional investigation and
did not include an analysis of longitudinal changes over time, making it
difficult to confirm causality. Therefore, further longitudinal studies are
necessary in the future.

Conclusion

This study took middle-aged and elderly stroke patients as research
subjects to investigate the prevalence of current depressive symptoms
and related factors and found that several factors, such as education
level, history of alcohol consumption, sleep quality, loneliness, self-
assessed health status, self-assessed memory status, life satisfaction, and
ADL were correlated with depressive symptoms. Analyzing the
associated factors enables healthcare professionals to more accurately
evaluate disease susceptibility and design targeted interventions for the
treatment and management of middle-aged and elderly stroke patients.
This can effectively reduce the development of depressive symptoms in
stroke patients and improve their quality of life and recovery process.
Future care strategies should prioritize not only the physical
rehabilitation of stroke patients but also their psychological well-
being, aiming to provide comprehensive support that enhances their
overall quality of life.
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