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Objective: Exploring risk factors and predictors of anxiety and depression in stroke patients. Method: 336 cases of stroke patients
who received treatment in the ward of Yancheng Hospital and underwent rehabilitation in the rehabilitation center from April
2024 to July 2024 were selected. The researchers administered a questionnaire to the included patients, which consisted of the
General Information Questionnaire (basic information), the Barthel Index Scale (ability of daily life activities), the Collaborative
Social Support Scale (social support), and the Hospital Anxiety and Depression Scale. The correlation between each of the studied
factors and post-stroke anxiety/depression was analyzed by applying Pearson’s correlation analysis, and multiple regression was
used to analyze the factors influencing post-stroke depression/anxiety. Results: Of the 336 stroke patients 34.6% were depressed
and 41.1% were anxious. Univariate correlation analyzes the ability of daily life activities and social support was significantly
negatively correlated with post-stroke anxiety/depression (P<0.05); being married and care by immediate family members were
significantly positively correlated with lower post-stroke anxiety/depression levels (P<0.05); and higher family financial income
and knowledge of the disease were significantly positively correlated with lower post-stroke anxiety/depression levels (P<0.05).
The results of multifactorial regression analyses showed that marriage, caregiving style, economic status, knowledge of the disease,
ability to daily life activities, and social support were the factors influencing post-stroke depression/ anxiety. Conclusion: The
frequency of post-stroke anxiety/depression in the Yancheng area was slightly higher than the level in other areas. The absence of
a spouse, absence of immediate family care, low family economic income, and lack of knowledge about the disease are the main
risk factors for PSA/PSD. The ability of daily life activities and social support were the predictors of post-stroke anxiety/depression.
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sensation that occurs after a stroke, manifesting as worry
or trouble, and in severe cases, as fear, depression, and
despair. Studies revealed that one-third of stroke patients
exhibit anxiety and worry.”! PSD is a form of psychosis,
characterized primarily by a decrease in interest, emotional
expression disorders, and a series of physical symptoms,
with an incidence rate of 30% to 46% Compared to PSD,

INTRODUCTION

Stroke, caused by cerebral hemorrhage or cerebral ischemia,
is a serious cerebrovascular problem that is the main
cause of permanent disability in adults and has become
a serious threat to public health worldwide.' People who
have suffered a stroke, in addition to experiencing physical
disability and pain, also experience short- or long-term

mental health disorders, the most common of which are
post-stroke depression (PSD) and post-stroke anxiety
(PSA).! SPA refers to a type of uncomfortable physical
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PSA has received significantly less attention from scholars.
The harm caused by PSA and PSD to patients has been
seriously underestimated. Abnormalities in mental health
have a greater damage on the lives of stroke patients than
the impact of physical disability.

PSD and PSA have an insidious onset and are influenced
by numerous factors. Currently, their pathogenesis is not
fully understood. Some studies have confirmed that their
occurrence is related to brain nerve damage. In addition to
the disease itself, research also suggests that the interpersonal
environment of post-stroke patients is an important factor
in causing PSD and PSA. A meta-analysisP! found that 55
% of patients who experience a stroke experience anxiety
and depression at some point after the disease. Studies show
that post-stroke anxiety and depression mostly occur within
the first year, with the highest incidence rate. Additionally,
25.4% of stroke patients develop depression within the initial
two years after sickness. Studies in China have shown
that the frequency of anxiety and depression following a
stroke ranges mostly between 30% and 46%.™ A recent
systematic review of PSDI! showed that frequency rates
vary from 17% to 73%. In a study conducted in Jordan,”
the incidence of anxiety and depression was 78%, which
is significantly higher than other reports.

Briefly, PSD and PSA are among the most common
mental health problems after the onset of stroke. It has
been found that female, married,’® having a history of
mental illness, having comorbidities (e.g., diabetes),”
having a low income, and not being able to work!”
are risk factors for the development of SPD. PSA was
significantly associated with gender, ability to daily life
activities, severity of stroke, psychosocial functioning,
and a history of mental illness. Taken together previous
studies have shown that age and gender are two of the
most controversial factors among the possible influences
on PSD and PSA. In addition, the effects of marriage,
education level, social support, and lifestyle on PSD
and PSA are not uniform and require further study. The
objective of this research was to find out risk factors of
depression and anxiety and predictors in stroke patients.

ReSEARCH METHODS AND OBJECTS

Design and Research Objects

This was a cross-sectional study of stroke patients in the
Yancheng area, and the Criteria for inclusion: (1) Over
18 years old; (2) Meets diagnostic criteria for cerebral
hemorrhage and cerebral infarction-Chinese Guidelines for
the Prevention and Treatment of Cerebrovascular Disease
(2020) and confirmed by neuroimaging examinations such
as CT or MRI); (3) clear and cooperative; (4) voluntary
participation in the research project. The patient himself/
herself signed or his/her immediate family members signed
the informed consent form on his/her behalf. Exclusion
Criteria: (1) Sequelae caused by other brain diseases, such
as tumors, traumatic brain injury, cerebral parasitosis, etc.;
(2) Those who are under investigation or consultation of
other studies;(3) Patients with comprehension disorders

or the presence of severe auditory or visual disorders; (4)
Unstable medical condition, frail, intolerable, and other
reasons for not being able to cooperate; (5) Informed
consent was not given.

Data Collection

Four researchers who received uniform training from
the principal investigator collected data from stroke
patients admitted to Yancheng First People’s Hospital and
Yancheng Third People’s Hospital in Jiangsu Province,
China, from April 2024 to July 2024. Ultimately, 336
patients were enrolled in the study. Participants met in
hospital wards and rehabilitation centers to collect data.

Research Tools

Researchers collected sociodemographic data and disease-
related information from stroke patients. The ability of daily
life activities was surveyed using the Chinese version of
the Barthel Index (BI), translated by Chinese scholars. The
Cronbach’s Alpha coefficient is 0.942. The scale has good
sensitivity and responds to the patient’s ability of daily life
activities. The Hospital Anxiety Depression Scale (HAD)
assesses the variables anxiety and depression, which consists
of 14 items, with 7 items for each of the two dimensions of
anxiety and depression. A score of 8 or higher is considered
positive, indicating more severe symptoms as the score
increases. The Chinese translation of the scale has been
well-validated, with an internal consistency Cronbach’s
Alpha coefficient of 0.869. The Perceived Social Support
Scale (PSSS) was utilized to measure the variable of
social support, which consists of 12 items and the scale is
classified into three dimensions which are family support,
friend support, and other people’s support. The Cronbach’s
alpha for this questionnaire is 0.914. Higher total scores
mean higher perceived social support.

Statistical Analysis

Data were tabulated using SPSS 24 software. Continuous
variables in this article were tested for normality using
the normality test. Normally distributed data were
described by mean and standard deviation(X+s), and
non-normally distributed data were described by median
and interquartile spacing. P<0.05 represents the level of
significance. The correlation between each of the studied
factors and post-stroke anxiety/depression was analyzed
by applying Pearson’s correlation analysis, and regarding
the predictors of anxiety/depression after stroke, this study
was analyzed using multiple linear regression

REsuLTS

Frequency of PSD and PSA in Stroke Patients
This study investigated 336 patients. The overall mean
score for anxiety was 8.25+6.018, and the total percentage
of depression was 41.07% (n=138). The overall mean
score for depression was 8.63+6.254. The percentage of
patients with anxiety was 34.52% (n=116). Table 1 shows
the percentages of patients with anxiety/depression after
stroke (Table 1).
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Table 1: Percentages of Anxiety/Depression among Participants.

Factor Categories Number of Stroke Patients Incidence (%)
Anxiety 8 points and above 198 58.93
8 points and above 138 41.07
Depression Belqw 8 points 220 65.48
8 points and above 116 34.52

Correlation Analysis between Anxiety and namely gender, age, marital status, education level,
Depression and Patient Characteristics residence status, type of care, family financial status, and
By correlating the basic characteristics of the study knowledge of the disease, were significantly correlated
population with PSD and PSA, the results of the analyses with PSA and PSD (P<0.05), (Table 2).

showed that eight basic characteristics of the patients,

Table 2: Correlation Analysis between Anxiety/Depression and Characteristics.

Characteristic N Anxiety Depression
Male 191 7.95+5.84 7.68+5.38
Gender Female 145 9.53£6.67 9.01£6.71
T -2.31 -2.01
P 0.021 0.045
18-59year 124 7.02+5.42 6.77+4.81
Age 60 and above 212 9.58+6.52 9.12+6.48
T -3.69 -3.502
P 0.00 0.001
Single 21 9.62+6.49 7.67£5.52
Married 242 7.96+5.95 7.5£5.39
Marital Diyorced 30 11.47+7.11 11.83£7.68
Widowed 43 9.93+6.60 10.3£7.05
F 3.87 6.891
P 0.01 0.00
Below junior high school 185 9.02+6.20 9.12+6.40
High School 88 10.22+6.79 7.97+5.83
Education Undergraduate 36 5.94+5.00 7+4.82
Postgraduate and above 27 4.41+2.41 4.8943.50
F 9.05 4.85
P 0.00 0.003
Rural 152 8.13+£5.73 8.07+5.85
Town 77 8.77+6.55 8.4+6.32
Place of residence Urban 107 9.24+6.73 8.4+6.07
F 1.015 0.124
P 0.363 0.883
Living alone 65 13.37+6.81 11.06+6.35
Living with others 241 7.22+5.38 7.11£5.34
Residence Status Welfare homes 30 9.7+6.47 11.33+7.41
F 29.525 16.787
P 0.00 0.00
Immediate family care 259 7.71£5.6 7.08+5.22
Collateral or other care 30 12.47£7.35 12.57+6.80
Type of care No one to care 47 11.28+7.30 11.96+6.93
F 13.634 24.55
P 0.00 0.00
Work 89 8.74+6.08 8.82+6.15
Retired 122 8.79+6.39 7.54+5.53
Job status Non-worker 125 8.4+6.28 8.54+6.35
F 0.136 1.399
P 0.873 0.248
<2000 102 9.5+6.52 9.26+6.17
2000-4000 91 10.47+6.78 10.14+6.89
Family financial situation 4000-6000 64 7.8+6.02 7.41+4.80
>6000 79 6.06+4.27 5.46+4.33
F 8.661 10.963
P 0.00 0.00
self-financed 49 7.47£5.94 8.43+5.91
medical insurance 241 8.73+6.25 8.04+5.94
Medical expenses public expense 46 9.35+6.55 9.246.54
F 1.179 0.739
P 0.309 0.478

W Journal of Natural Science, Biology and Medicine ; Volume 16 | Issue 1 | April 2025 ‘




A Study of Risk Factors and Predictors of Anxiety and Depression in Stroke Patients

Table 2: Correlation Analysis between Anxiety/Depression and Characteristics.

Characteristic N Anxiety Depression

Yes 185 6.9+5.16 6.93+5.04

Knowledge No 151 10.75+6.81 9.87+6.70
of disease T -5.902 -4.593
P 0.000 0.000

Ischemic stroke 101 8.79+6.30 8.53+6.43

Type of stroke Hemorrhagic stroke 235 8.56+6.24 8.13+5.84
T 0.309 0.562
P 0.757 0.575

<3months 132 8.24+5.67 8.12+5.92

3—-6 months 44 8.57+6.41 8.45+6.28

Duration since onset 6—12months 35 9.03+6.84 8.03+6.23

>12months 125 8.95+6.65 8.38+6.03
F 0.326 0.073
P 0.806 0.974

Correlation Analysis of Ability of Daily Life
Activities, Social Support and Post-stroke
Anxiety / Depression

The results of Pearson’s correlation analysis showed that

ability of daily life activities (ADL) and social support and
its dimensions were negatively correlated with anxiety/
depression (HAD scale total score) and its dimensions
(P<0.05) (Table 3).

Table 3: Correlation Analysis of Ability of Daily Life Activities, Social Support and Anxiety/ Depression.

. Relativity (r)
Variables Score (x 2 ) Anxiety Depression HAD Scale
Ability of daily life activities 72.44+32.23 -0.202* -0.244%* -0.285*
Family support 19.94+3.73 -0.262* -0.181* -0.248*
Friend support 18.10+4.63 -0.246* -0.203* -0.287*
Other support 18.33+4.75 -0.305* -0.266* -0.365%
PSSS 56.37£11.88 -0.300* -0.242% -0.347*
Note.

* indicates significant at the 0.05 level

Multiple Regression Analysis of Factors Influencing
Anxiety/ Depression

Using anxiety/depression as dependent variables, the
univariate analysis revealed that the indicators with
statistical significance were: gender, age, marital status,
education, living conditions, type of care, family economic
status, understanding of disease knowledge, daily living
activity ability, and social support. Using the above

indicators as independent variables for multivariate analysis,
the results showed that marital status, type of care, family
financial situation, knowledge of disease, social support,
and ability of daily life activities had significant effects on
the occurrence of anxiety/depression in stroke patients.
The regression model in this study explained 38.4% of the
variance in anxiety and depression symptoms (R?>=0.384,
F=20.980, p<0.001), (Table 4,Table 5).

Table 4: Description of Variable Assignment.

Variable Assignment

Variable Variable Name
Gender X1
Age (year) X2
Marital status X3
Education level X4
Living situations X5
Caregiver type X6
Monthly income X7
Knowledge of stroke X8

1=male; 2=female

1=18-59 years;2=60 years above
1=Single;2=Married ;3=Divorced;4=widowed
1=Junior high school and below;

2=High school/technical secondary school;
3=College and above

4=Postgraduate and above

1=Living alone;

2=Living with relatives;

3=Living with non-relatives

1=Relatives;

2=Non-relatives;

3=Professional caregiver
1<2000Yuan;2=2000-4000Yuan;
3=4000-6000Yuan;4>6000Yuan

1=No ;2=Yes
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Table 5: Multiple Regression Analysis of Factors Influencing Anxwtv/Depressmn

Variables Regression Coefficient Standard Error p
(constant) 14.794 5.228 2.830 0.005
Marital 1.450 0.575 2.525 0.012
Type of care 2.622 0.638 4.110 0.000
Family financial situation -0.974 0.469 -2.077 0.039
Knowledge of disease 3.865 0.966 4.000 0.000
Social support -0.166 0.039 -4.256 0.000
Ability of daily life activities -0.052 0.014 -3.770 0.000

Note.
F=20.98, P<0.001, R?>=0.384

DiscussION

The frequency of anxiety and depression after stroke has
severely impacted patients’ rehabilitation and quality of life.
In China, the frequency of anxiety and depression is higher
than in developed countries. This may be related to the lower
level of attention given to anxiety/depression after stroke in
China, as well as the under diagnosis of depression. This
study simultaneously assessed the frequency, associated
factors, and predictive factors of anxiety/depression after
stroke in China. The research found that Chinese stroke
patients have a higher frequency of PSD/PSA, and identified
their associated factors. Factors significantly associated with
PSD/PSA include gender, marital status, type of care, and
understanding of disease knowledge, type of stroke, disease
course, social support, and daily living activity ability. This
information plays an important role in developing prevention
and management strategies.

The study results showed that 41.1% of patients had
some degree of anxiety, and 34.6% of patients exhibited
depressive symptoms. These findings are consistent with
other studies conducted in China, which report a range of
20%-50%"1 A recent update on PSD published in 2021
reported that the frequency of PSD ranges from 11% to
41%.1121 A review has also reported that the frequency of
post-stroke depression ranges between 22% and 40%.
4l However, one study measured the frequency and risk
factors of depression in stroke patients, showing that
more than three-quarters (76%) of patients suffered from
depression,”” which is higher than previously reported levels.
In contrast, a study conducted in Taiwan reported a lower
incidence of PSD (11%).l"*! In studies!*"! the frequency
of PSA ranged from 9.4% to 36.7%. A meta-analysis on
post-stroke anxiety reported a combined frequency of
29.3% (I’=97%, P< 0.00001)."! Our study showed that the
prevalence of PSA was 41.1 %, which was higher than the
results of a study in China (28.7%),!'¥! and more studies
reporting PSD in previous studies, but not both PSD and
PSA (reported in our study).

Differences in the frequency of PSD and PSA between
China and other countries may be due to cultural biases
and the influence of different healthcare systems. In
China, post-stroke patients pay more attention to physical
rehabilitation and treatment, while psychological and
spiritual treatment and care are often neglected. At the
same time, due to cultural differences, there is a lack of
awareness of mental disorders. In addition, the difference

from studies in other parts of China may be due to
differences in geographic location, e.g., the incidence in
Taiwan was only 11%."*] The difference from other studies
may also be related to the different measurement tools.
For the assessment of anxiety/depression, Almhdawi et
al@used the Depression Anxiety Stress Scale (DASS),
whereas Khedr et a/.") used the Hamilton depression
rating scale (HAM-D). HAD was used to assess anxiety
and depression in this study, and HAD was not the gold
standard for the diagnosis of psychiatric disorders, which
may have explained the discrepancy in frequency between
our study and other locations.

This study showed that age and gender were correlated with
PSD and PSA in univariate analysis, but were not correlated
with PSD and PSA in multiple regression analysis. De
Ryck et al. et al. are in agreement with our study, whereas,
Ariful Islam et al?” reported that females had higher
depression scores and higher frequency of depression of
varying severity. Studies such as Barker-Collo’s*!! showed
a higher likelihood of major depression in older patients,
but there was irrelevant between age and depression.
Studies?>** have proved that women are more possible
to experience PSA than men, but the onset of depression
is not significantly different in terms of gender. Existing
studies have shown that although there were significant
differences in depression and anxiety scores across different
age groups and genders, they cannot be considered risk
factors for anxiety/depression. The findings of our study
are consistent with those of previous studies.

Our study showed that marital status and type of care had
a significant effect on anxiety and depression after stroke,
and patients who were married (unmarried, divorced, and
widowed) and cared for by immediate family members
were less likely to experience anxiety/depression, our
finding that is similar with some previous studies. As
one study?*! showed marital status had a significant effect
on mood symptoms in stroke patients, married patients
showed less anxiety and depressive symptoms during the
one-year recovery period, and married patients received
more social and emotional support during recovery than
divorced and widowed patients, which helped to reduce
psychological stress and negative emotions. Single or
divorced stroke patients have a higher chance of suffering
from depression than married patients and depression
increases the risk of death after stroke. A study®! describes
the problems faced by immediate family members in
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caring for stroke survivors and highlights the important
role of kinship care in reducing the psychological burden
on patients. This study showed that married patients
and those cared for by immediate family members had
lower levels of anxiety and depression. The research
also confirmed that marital status and type of care are
significant influencing factors for PSD and PSA.

The results of our study showed that patients with better
economic status had significantly lower scores for anxiety/
depression than those with poorer economic status. The
better the economic status, the more financial and material
support patients receive, along with better psychological
support, thereby reducing the occurrence of anxiety/
depression, and the severity of PSD and PSA symptoms is
related to patients’ economic status.?® It is noteworthy that
numerous studies!'*?’?* have indicated that socioeconomic
conditions are an important risk factor for depression.
Most studies have shown that patients with lower education
levels have a higher frequency of depression. However,
Jiang et al ™! did not find similar relationships between
PSD and education level. Our study results show that
education level is negatively correlated with depression
severity, meaning that patients with graduate-level
education or higher have lower levels of depression. Higher
education levels have a protective effect on PSA and PSD.
This may be because patients with lower education evels
may lack health knowledge, disease management skills,
and access to resources, leading them to experience greater
stress and helplessness in adjusting to life after a stroke.
Conversely, patients with higher education levels typically
have better problem-solving skills and social support
networks, enabling them to cope more effectively with
the psychological and physiological challenges posed by
the illness. Similarly, this study also found that a better
understanding of stroke knowledge is associated with
lower rates of anxiety/depression in patients, making it
an important influencing factor for PSD and PSA.

This study shows that in univariate analysis, the ability
of daily life activities is strongly correlated with anxiety
and depression, and this relationship also persists in
the multivariate regression model. The study of the
link between Activities of Daily Living (ADL) and
depression has been widely researched in older people
and patients with chronic illnesses. The results of the
studies have shown that people with high ADL scores
have a lower risk of developing depression, noting that
most of the study participants were not stroke patients
who’s ADLs were associated with depression. In the
existing literature, there are few studies to research the
similar direct correlation between post-stroke anxiety/
depression and patients’ ability of daily activities;
researchers often study the relationship between the two
indirectly. For example, a study by Park et al.*% analyzed
the correlation between grip strength and post-stroke
anxiety/depression, showing that participants with weaker
grip strength gained higher scores on anxiety/depression.
Similarly, Bae et al. found a positive correlation between

grip strength and the ability of daily life activities. It is
therefore indirectly concluded that there was a possible
relationship between the ability of daily life activities and
anxiety/depression.® In a prospective study involving
1,104 stroke patients,*? depression was independently
associated with falls, advanced age, and disability, while
another study confirmed an association between gait
balance and PSD severity.*” Fortunately, our study shows
a significant correlation between the ability to daily life
activities and anxiety/depression.

Social support is an important factor influencing the
quality of life and rehabilitation in stroke patients, but little
is known about the relationship between social support
and anxiety and depression in stroke patients. Previous
studiest*! indicated that the risk of PSD frequency in
stroke patients is increased when there is a lack of social
support and family support. Our study showed that stroke
patients with higher social support had lower scores
for depression/anxiety. Our findings showed that both
univariate and multivariate regression analyses showed
a significant correlation between social support and the
occurrence of anxiety/depression, which is consistent
with previous findings.

Strengths and Limitations of the Study
PSA/PSD is a long-standing problem that deepens the
suffering of individuals and families of stroke patients. Most
studies have investigated only anxiety or depression, and
few studies have investigated both anxiety and depression.
Our study investigated both the frequency and correlates of
anxiety and depression, laying the foundation for further
research on PSD and PSA in the future. Secondly, the
present study examined the effect of clinical outcomes
(daily routine mobility) on depression, which is often
overlooked as few studies investigated the relationship
between PSA/PSD and ADLs. Limitations of this study:
firstly, this is a cross-sectional study, so the study was
confined to a single period and the results obtained can
only explain the incidence of the disease over that period.
Secondly, this study applied the HAD to assess anxiety/
depression, which is a scale to quantify anxiety/depression
and is not a gold standard. Despite these limitations, the
results of this study confirmed the frequency of anxiety
and depression among stroke survivors in Yancheng and
identified several correlates and predictors.

ConcLusion

The main findings of this study were that the frequency of
PSA/PSD (34.6% and 41.1% respectively) in the Yancheng
area was slightly higher than the level of other areas,
and secondly, the ability of daily life activities of stroke
patients was the main influencing factor on PSA/PSD, and
it was one of the predictors of the occurrence of PSA/PSD.
This finding provides a basis for rehabilitation of stroke
patients. To reduce the mental health disorders experienced
by stroke patients, the rehabilitation process of stroke
patients should focus on the recovery of physical fitness
and the improvement of daily activity ability. Also, this
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study confirms that social support is an influential factor
in PSA/PSD, absence of spouse (widowed, divorced),
absence of immediate family care (non-immediate family,
no one to care for), low family economic income and lack
of knowledge about the disease are the main risk factors
for PSA/PSD.
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