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Abstract. – OBJECTIVE: This study ex-
plored the determinants of post-stroke depres-
sion (PSD) in ischemic stroke (AIS) patients and 
its association with the burden score of cerebral 
small vessel disease (CSVD).

PATIENTS AND METHODS: We analyzed 374 
AIS patients treated between January 2020 and 
January 2022. Patients were categorized into 90 
with PSD and 284 without PSD, enabling an in-
vestigation into PSD risk factors and the CS-
VD-PSD relationship.

RESULTS: There was no significant differ-
ence in health factors between PSD and non-
PSD patients (p>0.05). However, significant 
disparities were noted in age, gender, initial 
Barthel Index (BI), Mini-Mental State Exam-
ination (MMSE) score, plasma fibrinogen, ho-
mocysteine, red cell distribution width, Na-
tional Institutes of Health Stroke Scale (NI-
HSS) score, and CSVD burden score (p<0.05).  
Regression analysis indicated that these vari-
ables were pivotal PSD predictors (OR>1, 
p<0.05). Surprisingly, a positive correlation 
with PSD occurrence was found for age, NI-
HSS score, plasma fibrinogen, homocys-
teine levels, red cell distribution width, CS-
VD burden score (r=0.565, 0.615, 0.482, 
0.514, 0.572, 0.608, respectively; p<0.05).  
Meanwhile, the MMSE score and BI index 
were inversely related to PSD onset (r=-0.604, 
-0.590; p<0.05). The ROC curve analysis of the 
combination model based on MMSE, NIHSS 
and CSVD score revealed an AUC of 0.926 and 
Youden’s index of 0.744.

CONCLUSIONS: Age, MMSE score, BI index, 
NIHSS score, plasma fibrinogen concentration, 
homocysteine level, red blood cell distribution 
width, and CSVD burden score are all major in-
fluencing factors in the occurrence of PSD. 
The combination model based on MMSE, NI-
HSS, and CSVD scores presented a valuable ap-
proach to predicting PSD.

Key Words:
Cerebral small vessel diseases, Burden score, Isch-

emic stroke, Depression.

Introduction

Cerebral small vessel disease (CSVD) refers 
to the development of lesions in the small blood 
vessels within the brain, affecting arterioles, capil-
laries, and venules, with diameters ranging from 
30 to 800 micrometers1,2. The incidence of CSVD 
increases as individuals age, accompanied by a hi-
gher risk for cerebral vascular disease. CSVD can 
result in various abnormalities, including patholo-
gical, imaging, emotional, and behavioral changes3. 

Ischemic stroke (AIS), a subtype of cerebral 
vascular disease, is characterized by localized ne-
crosis or softening of brain tissue due to impaired 
blood supply and ischemia-hypoxia. This condi-
tion is manifested through symptoms such as limb 
weakness, sensory impairment, visual disturban-
ces, swallowing difficulties, cognitive decline, and 
mood alterations. AIS is associated with high mor-
tality, disability rates, and recurrent episodes4,5. 

Post-stroke depression (PSD) is a prevalent emo-
tional disorder observed among AIS patients and 
represents a common complication. It is characte-
rized by depressive mood symptoms, including 
loss of interest in daily activities, decreased ener-
gy, insomnia, reduced appetite, and even suicidal 
thoughts. PSD is associated with an increased risk 
of stroke recurrence, higher stroke mortality rates, 
and poor functional prognosis6,7. Studies8 suggest 
that approximately 31% of AIS patients experien-
ce PSD, regardless of the timeframe, and factors 
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such as physical disability, cognitive impairment, 
stroke severity, gender, and lack of social support 
can contribute to its development.

Following the onset of PSD, patients frequent-
ly display reduced enthusiasm, compliance, and 
cooperation in their treatment, leading to medi-
cation non-compliance and a diminished belief 
in recovery. These factors can adversely affect 
the effectiveness of diagnosis and treatment in 
AIS patients. Therefore, early detection and in-
tervention of PSD are crucial in determining 
the prognosis of AIS patients. Some clinical 
studies9,10 have suggested a correlation between 
CSVD and PSD. In the literature, the association 
between PSD and specific subtypes of CSVD has 
been investigated. As patients can present with 
multiple CSVD conditions, the CSVD burden 
score provides a scoring method to assess its se-
verity. Previous studies11 have demonstrated the 
practicality and reliability of the CSVD burden 
score, which includes white matter hyperintensi-
ties (WMHs), subcortical lacunar infarcts (sLI), 
enlarged perivascular spaces (EPVS), and other 
subtypes. However, limited research exists on the 
relationship between the CSVD burden score and 
PSD. Given the clinical manifestations of PSD 
and its potential adverse effects, early detection 
and intervention of PSD are crucial. This study 
aims to investigate the connection between the 
CSVD burden score in AIS patients and the 
occurrence of PSD in order to establish an early 
detection and intervention method.

 

Patients and Methods

General Data
This study was approved by the Ethics Com-

mittee of the Taixing People’s Hospital (No. 
LW2021007). All patients signed the informed 
consent form. Subjects for this clinical research 
were selected between January 2020 and January 
2022 from 374 patients diagnosed and treated 
for acute AIS at our hospital. The patients were 
divided into two groups based on the presence or 
absence of PSD: 284 patients without PSD and 90 
patients with PSD. Inclusion criteria: (1) complete 
clinical data; (2) approval of the study by The 
Hospital Pathology Committee; (3) adherence to 
the diagnostic criteria for CSVD stated in the 
“Expert Consensus on the Diagnosis and Treat-
ment of Cerebral Small Vessel Disease in China 
2021”12 ; (4) age ≥18 years with full self-regula-
tory capacity; and (5) documented consent from 

the patient and their family, obtained by signing 
an informed consent form. Exclusion criteria: (1) 
pre-stroke diagnosis of depression, anxiety, or 
other psychiatric disorders; (2) severe systemic 
diseases combined with stroke; (3) impairment 
in consciousness, language, cognition, or other 
factors hindering completion of psychological 
assessments; (4) inability to undergo magnetic re-
sonance imaging (MRI) detection; and (5) history 
of alcohol abuse or dependence.

Collection of Clinical Data
Clinical data were collected, including age, 

gender, history of hypertension, history of diabe-
tes, history of dyslipidemia, smoking and alcohol 
use, coronary heart disease, systolic and diastolic 
blood pressure, body mass index, National In-
stitutes of Health Stroke Scale (NIHSS) score, 
Mini-Mental State Examination (MMSE) score, 
baseline Barthel Index (BI), burden score of 
cerebral small vessel disease (CSVD), history of 
antiplatelet therapy, history of previous stroke, 
total cholesterol, triglycerides, low-density lipo-
protein, high-density lipoprotein, fasting blood 
glucose, homocysteine, high-sensitivity C-reacti-
ve protein, red blood cell distribution width, and 
lateralization of acute hemisphere infarction.

Follow-Up Assessment
A 3-month follow-up was conducted after the 

AIS event. During this period, all patients were 
assessed using the Hamilton Depression Rating 
Scale (HAMD) to evaluate depressive symp-
toms and the Cognitive Behavioral Assessment to 
assess cognitive function. Additionally, patients 
were assessed based on MMSE score and educa-
tional level standards for cognitive impairment.

Magnetic Resonance Imaging
Within 7 days of admission, patients un-

derwent MRI using a 1.5T system. The ima-
ging sequences included diffusion-weighted ima-
ging (DWI), fluid-attenuated inversion recovery 
(FLAIR), T2-weighted, T1-weighted, and suscep-
tibility-weighted imaging (SWI). The Fazekas 
scoring criteria were applied to classify WMHs, 
extending to deep white matter irregularities or 
confluent deep WMHs around the ventricles.

Semiquantitative Scoring System
A Semiquantitative Scoring System was used, 

with a grade 3 assigned to 21-40 EPVS. In the pre-
sence of moderate to severe EPVS, or one cerebral 
microbleed (CMB), or sLI, each was scored as 1.
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Statistical Analysis
Statistical analysis was performed using SPSS 

21.0 software (IBM Corp., Armonk, NY, USA). 
Categorical data were expressed as [n (%)] and 
assessed using the Chi-square test. Continuous 
data were presented as mean ± standard deviation 
(SD) and compared via the t-test between groups. 
Variables that demonstrated significance in the 
univariate analysis were incorporated into a mul-
tivariate logistic regression model. The predictive 
model’s accuracy was assessed by calculating the 
area under the receiver operating characteristic 
curve. Statistical differences were deemed signi-
ficant at a level of p<0.05.

 

Results

Comparison of Age, Gender, and 
Vascular Risk Factors between Patients 
with PSD and Patients without PSD

There were notable differences in age and 
gender between patients with PSD and patients 
without PSD. Patients with PSD had a mean age 
of 61.15±9.76, while patients without PSD had a 
mean age of 63.63±10.18. These differences were 
statistically significant and established as inde-
pendent risk factors (p<0.05). In terms of gender 
distribution, the percentage of females was higher 
in the group without PSD (53.33%) compared to 
the group with PSD (36.97%).

However, no significant differences were ob-
served in the prevalence of various vascular 
risk factors, including hypertension (71.12% vs. 
70.00%), diabetes (25.00% vs. 31.11%), hyperli-
pidemia (20.07% vs. 17.78%), smoking (34.51% 
vs. 32.22%), alcohol consumption (34.51% vs. 
32.22%), and coronary heart disease (7.39% vs. 
6.67%), between the two groups. Detailed infor-
mation can be found in Table I.

Comparison of Laboratory Data between 
Patients with PSD and Patients without PSD

Clinical data analysis revealed no significant dif-
ferences in various laboratory parameters between 
non-PSD patients and PSD patients. Systolic blo-
od pressure (137.23±16.61 vs. 139.16±20.14), diastolic 
blood pressure (81.82±9.81 vs. 81.72±10.35), weight 
(25.13±3.11 vs. 25.36±3.25), history of antiplatelet the-
rapy (13.38% vs. 15.56%), and previous stroke history 
(11.27% vs. 11.11%) did not show any statistically 
significant differences (p>0.05). However, there were 
significant differences in baseline BI (60.34±5.62 vs. 
40.74±5.90), NIHSS score (10.32±2.10 vs. 11.48±3.65), 
MMSE score (24.68±2.16 vs. 20.15±2.05), and burden 
score of CSVD (1.96±0.45 vs. 3.50±0.38) between 
the two groups (p<0.05) (Table II).

Comparison of Lipid and Inflammatory 
Markers between Patients with and 
without PSD

In terms of lipid and inflammatory markers, 
there were no statistically significant differences 
between PSD patients and non-PSD patients in 
terms of total cholesterol (4.08±1.11 vs. 4.10±1.10), 
triglycerides (1.39±0.33 vs. 1.47±0.37), low-density 
lipoprotein (2.39±0.61 vs. 2.53±0.69), high-density 
lipoprotein (1.05±0.31 vs. 1.09±0.27), fasting blo-
od glucose (5.55±1.82 vs. 5.45±1.86), and high-sen-
sitivity C-reactive protein (4.09±1.63 vs. 4.32±1.51) 
(p>0.05). However, there were statistically signi-
ficant differences between the groups in terms of 
homocysteine (14.16±3.02 vs. 18.89±4.39), plasma 
fibrinogen (4.65±1.02 vs. 6.60±1.14), and red blood 
cell distribution width (10.95±1.94 vs. 15.68±3.16) 
(p<0.05), as shown in Table III.

Analysis of Influencing Factors of 
Depression After Ischemic Stroke

The results of logistic regression analysis 
showed that age, MMSE score, BI index, NIHSS 

Table I. Comparison of age, gender, and vascular risk factors.

Variables	 Non-PSD (n=284)	 PSD (n=90)	 χ²/t	 p

Age (year)	 61.15±9.76	 63.63±10.18	 2.079	 0.038 
Female (%)	 105 (36.97)	 48 (53.33)	 7.5682	 0.006
Vascular risk factors				  
  Hypertension (%)	 202 (71.12)	 63 (70.00)	 0.766	 0.445
  Diabetes (%)	 71 (25.00)	 28 (31.11)	 0.180	 0.857
  Hyperlipemia (%)	 57 (20.07)	 16 (17.78)	 1.205	 0.230
  Smoke (%)	 127 (44.72)	 32 (35.53)	 0.343	 0.842
  Drink (%)	 98 (34.51)	 29 (32.22)	 0.189	 0.910
  Coronary heart disease (%)	 21 (7.39)	 6 (6.67)	 0.136	 0.713

Post-stroke depression (PSD).
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score, plasma fibrinogen concentration, homocy-
steine level, red blood cell distribution width, and 
CSVD burden score are the main influencing fac-
tors of PSD (OR>1, p<0.05), as shown in Table IV.

Correlation Analysis of Each Factor and 
the Occurrence of Depression After 
Ischemic Stroke

Correlation analysis revealed that age, 
NIHSS score, plasma fibrinogen concentra-
tion, homocysteine level, red blood cell di-
stribution width, CSVD burden score, and the 
occurrence of post-stroke depression in ische-
mic stroke were positively correlated (r=0.565, 
0.615, 0.482, 0.514, 0.572, 0.608, p<0.05). On 
the other hand, the MMSE score and BI index 
were negatively correlated with the occurren-
ce of post-stroke depression (r=-0.604, -0.590, 
p<0.05), as shown in Table V.

ROC Curve of the Combination Model 
of MMSE, NIHSS and CSVD Score to 
Predict PSD

We included the indexes with |r|>0.6 and 
p-values (from correlation analysis and logistic 

regression analysis) <0.05 to develop a combi-
ned model for predicting post-stroke depression 
(PSD). The ROC curve analysis revealed an 
area under the curve (AUC) of 0.926 and You-
den’s index of 0.744 (Table VI and Figure 1). 
The sensitivity of the CSVD burden score in 
predicting PSD was 0.833, with a specificity of 
0.883 (Table VI and Figure 1).

 

Discussion

AIS is caused by stenosis or occlusion of cere-
bral and vertebral arteries, resulting in inadequa-
te blood supply to the brain and subsequent tissue 
necrosis13. Clinical symptoms of AIS typically 
include transient focal neurological dysfunction, 
limb numbness, weakness, sensory disorders, 
monocular haze, dizziness, diplopia, and ata-
xia14,15. Early detection of AIS injury is challen-
ging, with cranial CT scans being commonly 
used to rule out cerebral hemorrhage. However, 
these scans often show no abnormalities in nor-
mal cases. After 24 hours of onset, MRI techno-
logy becomes more effective in diagnosing AIS. 

Table II. Comparison of clinical data between patients with PSD and patients without PSD.

Clinical data	 Non-PSD (n=284)	 PSD (n=90)	 χ²/t	 p

Systolic blood pressure (mmHg)	 137.23±16.61	 139.16±20.14	 0.911	 0.363
Diastolic blood pressure (mmHg)	 81.82±9.81	 81.72±10.35	 0.075	 0.940 
Body Mass Index (kg/m²)	 25.13±3.11	 25.36±3.25	 0.605	 0.546 
Barthel index (BI)	 60.34±5.62	 40.74±5.90	 28.465	 0.001
NIHSS score	 10.32±2.10	 11.48±3.65	 3.749	 0.001
MMSE score	 24.68±2.16	 20.15±2.05	 17.547	 0.001
CSVD score	 1.96±0.45	 3.50±0.38	 29.315	 0.001
History of antiplatelet therapy (%)	 38 (13.38)	 14 (15.56)	 10.110	 0.913
History of stroke (%)	 32 (11.27)	 10 (11.11)	 0.364	 0.716

Post-stroke depression (PSD), Barthel Index (BI), Mini-Mental State Examination (MMSE), National Institutes of Health Stroke 
Scale (NIHSS), cerebral small vessel disease (CSVD).

Table III. Comparison of laboratory data between patients with PSD and patients without PSD.

Laboratory data	 Non-PSD (n=284)	 PSD (n=90)	 t	 p

Total cholesterol (mmol/L)	 4.08±1.11	 4.10±1.10	 0.149	 0.881 
Triglycerides (mmol/L)	 1.39±0.33	 1.47±0.37	 1.945	 0.053 
Low-density lipoprotein (mmol/L)	 2.39±0.61	 2.53±0.69	 1.837	 0.067 
High-density lipoprotein (mmol/L)	 1.05±0.31	 1.09±0.27	 1.099	 0.273 
Fasting blood glucose (mmol/L)	 5.55±1.82	 5.45±1.86	 0.452	 0.652 
Homocysteine (μmol/L)	 14.16±3.02	 18.89±4.39	 11.506	 0.001 
Plasma fibrinogen (g/L)	 4.65±1.02	 6.60±1.14	 11.353	 0.001
Red blood cell distribution width (%)	 10.95±1.94	 15.68±3.16	 17.062	 0.002
High-sensitivity C-reactive protein (mg/L)	 4.09±1.63	 4.32±1.51	 1.187	 0.236 

Post-stroke depression (PSD).
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Digital subtraction angiography can provide va-
luable information about the location and nature 
of large artery lesions in the brain, highlighting 
the degree of arterial stenosis, occlusion, and 
distortion. Consequently, MRI is frequently utili-
zed to detect AIS in patients16,17. 

CSVD is characterized by clinical and imaging 
abnormalities in the small arteries, arterioles, and 
capillaries of the brain. Although significant rese-
arch efforts have been made to explore the patho-
genesis, etiology, and clinical features of CSVD, 
it is still classified based on clinical manifesta-
tions and imaging features, with AIS being one 
subtype18,19. PSD is a unique form of depression 
that occurs as a result of physical illness in patien-
ts. PSD can lead to negative emotions, reduced 
compliance, and impaired coordination, resulting 
in patients not taking medication timely or as pre-
scribed. This lack of adherence affects medication 
compliance, patient confidence in recovery, and 
ultimately, the clinical diagnosis and treatment of 
AIS patients20,21. Therefore, the early detection, 
prevention, and intervention of PSD are crucial to 
strengthen the prognosis of AIS patients.

The results of this study indicate that there is 
no statistically significant difference (p>0.05) in 
hypertension, diabetes, hyperlipidemia, smoking, 
alcohol consumption, coronary heart disease, sy-
stolic/diastolic blood pressure, body weight, chole-
sterol (total, triglycerides, low-density lipoprotein, 

high-density lipoprotein), fasting blood glucose, 
homocysteine, high-sensitivity C-reactive protein, 
lateralization of acute hemisphere infarction, and 
CMB between patients with and without PSD. 
However, significant differences (p<0.05) were 
observed in CSVD markers such as EPV, white 
matter lesions (WML), asymptomatic LI, CSVD 
category, age, and gender between patients with 
and without PSD. This suggests that factors like 
hypertension, diabetes, hyperlipidemia, smoking, 
alcohol consumption, and coronary heart dise-
ase, as well as indicators such as systolic blood 

Table IV. Factors influencing post-stroke depression in ischemic stroke.

Factors	 β	 S.E.	 Wald	 df	 p 	 OR	 95% CI

Age	 1.001	 0.332	 9.104	 1	 0.003	 2.720	 1.420-5.209
MMSE score	 0.650	 0.286	 5.175	 1	 0.023	 1.915	 1.094-3.351
BI score	 0.549	 0.209	 6.892	 1	 0.009	 1.732	 1.149-2.610
NIHSS score	 0.797	 0.341	 5.456	 1	 0.020	 2.219	 1.137-4.330
Plasma fibrinogen concentration	 0.181	 0.247	 5.533	 1	 0.012	 1.298	 1.058-1.945
Homocysteine	 1.416	 0.268	 27.969	 1	 <0.001	 4.122	 2.439-6.968
Red blood cell distribution width	 1.356	 0.255	 10.266	 1	 0.020	 1.186	 1.014-1.882
CSVD burden score	 1.152	 0.179	 41.234	 1	 <0.001	 3.164	 2.226-4.497

Barthel Index (BI), Mini-Mental State Examination (MMSE), National Institutes of Health Stroke Scale (NIHSS), cerebral small 
vessel disease (CSVD).

Table V. Comparison of age, gender, and vascular risk factors.

	 Post-stroke depression

Items	 r	 p

Age	 0.565	 0.016
MMSE score	 -0.604	 0.004
BI index	 -0.590	 0.007
NIHSS score	 0.615	 0.006
Plasma fibrinogen	 0.482	 0.029
concentration
Homocysteine level	 0.514	 0.020
Red blood cell	 0.572	 0.012
distribution width
CSVD burden score	 0.608	 0.001

Barthel Index (BI), Mini-Mental State Examination (MMSE), 
National Institutes of Health Stroke Scale (NIHSS), cerebral 
small vessel disease (CSVD).

Table VI. ROC curve for CSVD prediction of PSD.

							       Progressive 95%
							       confidence interval
		  Standard	 Progressive	 Youden’s	 Sensi-	 Speci-
Indexes	 AUC	 error	 significance	 index	 tivity	 ficity	 Lower limit	 Upper limit

CSVD	 0.926	 0.031	 <0.001	 0.744	 0.833	 0.883	 0.782	 0.941

Cerebral small vessel disease (CSVD).
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pressure, do not have a significant impact on the 
occurrence of PSD, as no abnormalities were ob-
served in these parameters in either group. 

On the other hand, age, MMSE score, BI index, 
NIHSS score, plasma fibrinogen concentration, 
homocysteine level, and red blood cell distribution 
width were identified as significant factors asso-
ciated with post-stroke depression. Age, NIHSS 
score, plasma fibrinogen concentration, homocy-
steine level, red blood cell distribution width, and 
the occurrence of post-stroke depression in ische-
mic stroke were positively correlated (p<0.05). 
Conversely, the MMSE score and BI index we-
re negatively correlated with the occurrence of 
post-stroke depression (p<0.05). Additionally, the 
CSVD burden score was found to be a major 
influencing factor for PSD, showing a positive 
correlation with its occurrence. Multiple mecha-
nisms are believed to underlie the associations 
between CSVD and PSD. One such mechanism 
is the increased levels of monoamine oxidase in 
the aging brain, leading to a decrease in the con-
centrations of monoamine neurotransmitters such 
as serotonin (5-HT) and norepinephrine (NE), 
which can contribute to the development of PSD. 
Furthermore, the simultaneous effects of aging on 
the psychological and physiological aspects of el-
derly individuals result in decreased resilience to 
physical and emotional trauma, causing neuronal 
damage, changes in lifestyle, and factors related 

to family and social dynamics that can lead to the 
occurrence of depressive symptoms.

Females have been found to be more suscep-
tible to the influence of psychological and social 
stressors compared to males. This increased su-
sceptibility can lead to physiological and psycho-
logical imbalances, ultimately resulting in PSD 
when acute events occur in the brain with a strong 
increase in cerebral blood flow and overall neuro-
nal development22,23. Moreover, moderate to seve-
re cerebral atrophy can cause loss and shrinkage 
of brain tissue, which in turn affects emotional 
regulation and cognitive function. The occurren-
ce of cerebral atrophy may disrupt neurotransmit-
ter release, thereby impacting emotional stability 
and increasing the risk of PSD24. Stroke itself can 
cause damage to the brain’s blood vessels, trig-
gering the formation of blood clots. An elevated 
concentration of plasma fibrinogen, an important 
component in blood clot formation, may reflect 
changes in vascular damage and coagulation sta-
tus. The presence of blood clots can potentially 
affect cerebral blood flow, subsequently influen-
cing the function and metabolism of brain neu-
rons, thus increasing the risk of PSD.

This study investigates the disparities in the 
severity of various CSVD markers between pa-
tients with and without PSD. WMHs are a com-
mon imaging indicator of CSVD. The white 
matter, which functions as a conduit for neural 

Figure 1. ROC curve of CSVD predicting PSD.
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signals and supports neuronal activity, is typical-
ly affected by WMHs25-27. WMHs are abnormal 
signal intensities in the white matter region and 
are generally caused by reduced cerebral blood 
flow or small vessel disease28-30. The presence of 
WMHs can reflect the extent of vascular damage 
and ischemic lesions in stroke patients. Studies in 
the literature have demonstrated a link between 
WMHs and the occurrence of PSD four months 
post-stroke, with the severity of WMHs inde-
pendently associated with PSD. The existence of 
WMHs can lead to neural function impairment 
and abnormalities, thereby impacting the emo-
tional and psychological state of patients. Ad-
ditionally, WMHs may contribute to decreased 
cognitive function, reduced quality of life, and 
an increased risk of depressive symptoms fol-
lowing a stroke. It is possible that the formation of 
WMHs is linked to inflammation and alterations 
in neurotransmitters. Ischemic and reperfusion 
injury in brain tissue after a stroke triggers an 
inflammatory response that can affect neurotran-
smitters like serotonin and dopamine, potentially 
leading to emotional and psychological changes 
in patients and an increased likelihood of expe-
riencing depressive symptoms.

Furthermore, sLI, which refer to asympto-
matic lacunar infarctions, are associated with 
the incidence of PSD in the thalamus, basal 
ganglia, and deep white matter. By comparing 
key data between the two groups of patients, 
differences in the burden of moderate to severe 
WMHs, EPVS grade 2-4, sLI, and the overall 
CSVD score are evident, indicating variations 
in the data of the two groups31.

The CSVD burden score offers several advan-
tages. It provides a comprehensive assessment of 
the impact of CSVD on the brain, reducing the 
reliance on individual MRI features. Employing 
standardized visual rating definitions ensures the 
simplicity and practicality of the CSVD burden 
score, allowing for easy data comparison and 
combination. This score holds potential for base-
line stratification and could serve as an alternative 
indicator for CSVD in prevention and treatment 
trials. We included the indexes with |r|>0.6 and 
p-values (from correlation analysis and logistic 
regression analysis)<0.05 to develop a combined 
model for predicting PSD. The ROC curve of the 
combination model of MMSE, NIHSS and CSVD 
score to predict PSD showed an AUC of 0.926 
and Youden’s index of 0.744. These suggested 
that the combination model presented a valuable 
approach to predicting PSD.

Conclusions

In conclusion, age, MMSE score, BI index, 
NIHSS score, plasma fibrinogen concentration, 
homocysteine level, red blood cell distribution 
width, and CSVD burden score are all major 
influencing factors for the occurrence of post-
stroke depression. The combination model based 
on MMSE, NIHSS and CSVD score presented a 
valuable approach to predict PSD.
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