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There are few reported studies on post-stroke fatigue (PSF) in young and middle-aged stroke patients,
however, PSF plays a key role in the patient’s disease regression. Exploring the level of PSF and the
influencing factors in young and middle-aged stroke patients is crucial for determining how to reduce
the level of PSF and improve the patients’ motivation for rehabilitation treatment. Therefore, this
study investigated the level of PSF in young and middle-aged stroke patients and analyzed the factors
influencing PSF to provide a reference or basis for healthcare professionals to develop effective and
targeted PSF intervention programs. The purpose of this study was to investigate the incidence of
fatigue and its related influencing factors in young and middle-aged stroke patients. A total of 300
young and middle-aged stroke patients hospitalized in the Neurology Department of a tertiary hospital
in Xi'an, China, from June 13 to December 31, 2024 were consecutively recruited by convenience
sampling method. According to the Fatigue Severity scale (FSS), the patients were divided into a
fatigue group (FSS =36 points, 187 cases) and a non-fatigue group (FSS < 36 points, 113 cases). The
general situation questionnaire, Modified Rankin Scale (mRS), Self-Rating Anxiety Scale (SAS), Self-
Rating Depression Scale (SDS), Pittsburgh Sleep Quality Index (PSQl) and Stroke Specific Quality of
Life Scale (55-QOL), Chronic Disease Self-efficacy Scale (CDSES) were used to investigate and study
them. A logistic regression model was established and stratified analysis was conducted to explore the
factors influencing PSF in young and middle-aged patients. The incidence of PSF among 300 young
and middle-aged stroke patients was 62.3%, Univariate analysis showed that Pre-Stroke Fatigue
(PrSF), mRS score, SAS score, SDS score, PSQI score, SS-QOL score, CDSES score, marital status and
occupation were related to PSF (P <0.05). Multivariate regression analysis revealed that marital status
(OR=8.908, 95%Cl 1.776-44.674), PrSF(OR =2.909, 95%Cl 1.555-5.443), SDS score (OR=1.099, 95%Cl
1.046-1.154) and SS-QOL score (OR=0.985, 95%Cl 0.972-0.998) were associated with the occurrence
of PSF. Stratified analysis showed that in the group of patients with PrSF, Be married (OR=0.438,
95%Cl 0.046-4.203), SDS score (OR=1.052, 95%Cl 0.965-1.146), SS-QOL score (OR=0.960, 95%Cl
0.937-0.984), among which the SS-QOL score was associated with the risk of PSF (P<0.001); In the
group of patients without PrSF, SDS score (OR=1.086, 95%CI 1.033-1.142) was associated with a high
risk of PSF (P <0.001), Be married (OR=0.060, 95% Cl 0.007-0.490) and SS-QOL score (OR=0.984%,
95% Cl 0.974-0.995) were associated with a low risk of PSF (P <0.05). The fatigue status of young

and middle-aged stroke patients is more serious. Clinically, we should strengthen the protection of
high-risk patients with the above risk factors, and corresponding intervention programs should be
formulated in time to reduce the incidence of PSF, alleviate the fatigue symptoms of patients, and
enhance their quality of life.

Trial registration: Registration number of China Clinical Trials Registration Center ChiCTR2500099037.
Keywords Stroke, Post-stroke fatigue, Young and middle-aged, Influencing factors

1Shaanxi Provincial People’s Hospital Neurosurgery, Xi‘an, China. 2Inner Mongolia Baogang Hospital, Baotou, China.
Hemail: kj009194@163.com; mxy2805@163.com

Scientific Reports|  (2025) 15:25046 | https://doi.org/10.1038/s41598-025-10805-5 nature portfolio


http://www.nature.com/scientificreports
http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-025-10805-5&domain=pdf&date_stamp=2025-7-11

www.nature.com/scientificreports/

PSF is one of the unique and easily overlooked complications after stroke, which leads to physical fatigue
accompanied by mental and psychological exhaustion of patients. To date, there is no broad consensus on the
definition of PSE. PSF is widely regarded as a multidimensional comprehensive experience covering motion
perception, emotional, and cognitive aspects. It is characterized by a sense of exhaustion early in physical or
mental activity, which cannot be effectively alleviated by rest!. It can occur in the acute stage, rehabilitation
stage and sequelae stage of stroke, and does not recover naturally with time?. PSF represents one of the most
persistent physical and psychological symptoms accompanying stroke survivors, with a global prevalence of
46.79%*. Longitudinal evidence from Delva et al.’ showed that the incidence of PSF in stroke patients was 64—
68% at 6 months, 70-74% at 1 year, and 58% at 3 years after the onset of the disease. Studies have shown that
16% -74% of stroke survivors suffer from the lasting effects of fatigue on their daily lives®. PSF often significantly
impairs patients’ capacity to actively participate in and adhere to therapeutic interventions, which seriously
hinders the recovery of patients ' physical functions and self-care ability’, limits the effectiveness of rehabilitation
treatment, and affects patients ' return to normal work and life®. However, as a subjective feeling, PSF’s mild
clinical manifestations is not significant, and most patients perceive their symptoms as mild, lacking awareness
of the severity and importance of this complication. In addition, clinical medical staff lack awareness of screening
and evaluation of PSF’, which often leads to the fact that this symptom is ignored by medical staff and their
families, thus missing the best opportunity for timely intervention and causing great distress to patients. In
addition, due to the difficulty in evaluating and quantifying PSE, the lack of standardized measurement criteria
and the combined effects of multiple factors, it has become an important problem that is easily ignored in clinical
practice but needs to be solved urgently.

Epidemiological studies'® have reported that the trend of younger stroke has covered the world. The young
and middle-aged group is at a critical stage of career development, and it is also the driving force for social
development and progress. At the same time, as the main economic source and the mainstay of the family, it is
necessary to deal with the multi-party pressure from family, work and social interaction. The fatigue symptoms
after illness are also more significant, which not only brings great pain to the patients themselves but also brings
heavy family care pressure and social burden!!. Therefore, the current situation of fatigue in young and middle-
aged stroke patients is not optimistic and should be highly valued. It not only significantly affects the quality
of life of patients, but may also exert long-term negative impact on their occupational and social activities,
which urgently needs to attract extensive attention from all sectors of society. However, the current research
and practice mostly focus on the fatigue problem of elderly stroke patients, and pay insufficient attention to
the fatigue phenomena among younger stroke patients. There is a lack of evidence support for research and
practice, and the special needs of this group are often ignored in clinical practice. Based on this, this study aims
to investigate the current situation of PSF in young and middle-aged stroke patients after illness, explore and
analyze its related influencing factors, provide a reference for clinical practice, help healthcare professionals
understand the fatigue problems of this patient population more comprehensively, and then help to promote the
development of more accurate PSF prevention and treatment strategies.

Data and methods

Research subjects

In this study, 300 young and middle-aged stroke patients admitted to the Department of Neurology of a tertiary
hospital in Xi'an City, China, from June 13 to December 31, 2024 were selected by convenience sampling
method. Inclusion criteria: (i) Patients who met the diagnostic criteria for stroke in the Chinese Classification
of Cerebrovascular Diseases 2015 as revised by the Neurology Branch of the Chinese Medical Association and
were diagnosed with stroke by brain CT or MRI; (ii) 18 years<age <65 years; (iii) No cognitive dysfunction,
clear consciousness, and able to communicate through language or text; (iv) Informed consent to participate in
the study. Exclusion criteria: (i) There are multiple sclerosis, systemic lupus erythematosus, Parkinson’s disease,
malignant tumours and other fatigue-related diseases; (i) Uncooperative patients with mental retardation or
other malignant diseases after severe mental disorders; (iii) Patients with recurrent stroke or other serious
diseases during the study; (iv) There was a history of depression before stroke.

This study received ethical approval from the Medical Ethics Committee of Shaanxi Provincial People’s
Hospital (Approval Number: SPPH-LLBG-17-3.2) in accordance with the Declaration of Helsinki. All
participants have obtained informed consent and signed relevant agreements. The collected data have all been
anonymized to avoid errors.

Sample size calculation

This investigation utilized a two-phase analytical approach: initial descriptive analysis of the study population
characteristics, followed by multivariate regression analysis to identify significant predictors. The sample size is
at least 10 times that of the outcome variable.

In this study, the SAS comprised the largest number of items, Therefore, the sample size calculation was
based on the SAS, which consisted of 20 items, requiring a minimum of 200 cases. To compensate for potential
data loss (including 10% invalid questionnaires, disease progression, and questionnaire loss), we distributed 312
questionnaires. Following quality control procedures, 12 invalid responses were excluded, resulting in 300 valid
responses and an effective response rate of 96.15%.

Description of the patient screening process
In this study, 312 patients were initially included, and 12 cases with missing basic information were excluded,
leaving 300 cases for the final data analysis, as detailed in the flow chart (Fig. 1).
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Fig. 1. Description of the participant screening process.

Research tools
General information questionnaire
It was designed by the investigators themselves and included two sections with demographic and sociological
information (age, gender, marital status, occupation,

Education level, etc.) and disease-related information (stroke lesion location, course of the disease, PrSF, etc.).
PrSF was measured retrospectively when the time of feeling fatigue before stroke was more than 3 months'2.

Fatigue severity scale (FSS)

The scale is developed to assess the degree of fatigue of stroke patients participating in social activities and
rehabilitation exercises'. The instrument comprises 9 items, each item is scored from 1 to 7 points, and the
total score is the sum of the scores of each entry, i.e., 63 points. Based on established criteria, a total score of > 36
points indicates clinically significant PSE, where higher scores correspond to increased fatigue severity. The scale
demonstrated good reliability (Cronbach’s alpha=0.928)4.

Modified Rankin scale (MRS)

The scale is used to evaluate the recovery of neurological function in patients', and is divided into 6 items based
on the patient’s symptoms and self-care ability, ranging from 0 ‘no symptoms at all’ to 5 ‘severe dysfunction. A
score of 0-1 indicates that patients have no symptoms at all or have symptoms but no obvious dysfunction; a
score 2 indicates that the patients have different degrees of dysfunction. The higher the score, the worse the
recovery of neurological function and the more severe the dysfunction. The Cronbach’s alpha is 0.950'°.

Self-rating anxiety/depression scale (SAS/SDS)

The severity of anxiety/depression symptoms was evaluated according to patients’ self-reported experiences over
the previous seven days. The higher the score, the more severe the symptoms. The Cronbach’s alpha were 0.800
(ICC:0.870) and 0.800 (ICC:0.880), respectively!”!8.

Pittsburgh sleep quality index scale (PSQI)

The scale consists of 7 factors, with a total score ranging from 0 to 21 points, better sleep quality (<7 points), and
sleep disorders (> 7 points). The higher the overall evaluation score, the worse the sleep quality of the patients.,
The Cronbach’s alpha is 0.8421°.
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Stroke specific quality of life scale (SS-QOL)

This scale represents the first patient-centered, stroke-specific quality of life scale?’. It contains 49 items, which
belong to 12 different dimensions. Items are scored from 1 to 5, with the lowest score being 49 and the highest
score being 245. The higher the score, the better the quality of life. The Kappa coefficients ranging from 0.816 to
1.000, and Cronbach’s alpha of content consistency is above 0.760, showing good reliability and validity?!.

National Institute of health stroke scale (NIHSS)

The NIHSS has become the most widely adopted clinical instrument for stroke severity assessment due to
its reliability, validity, and ease of administration??. The scale includes 15 items such as consciousness, eye
movement, visual field range, facial movement, upper and lower limb movement, coordination, sensation and
language ability. Based on established cutoff values, the severity of each item was assessed according to 0-2
points, 0-3 points or 0-4 points. The total score was 42 points. The higher the score, the more serious the degree
of neurological deficit. The scale showed satisfactory internal consistency (Cronbach’s alpha=0.797)%.

Chronic disease self-efficacy scale (CDSES)

The scale consists of 6 items, and each item is scored from 1 to 10 points, among which 1 point means ‘no
confidence’ and 10 points means ‘completely confidence; The total score is the average score of each item. The
higher the total score is, the better the sense of self-efficacy and its Cronbach’s alpha is 0.880-0.950%*.

Data collection methods

Within one week after admission, the researchers introduced the significance, content and confidentiality
principle of this study to the patients, and conducted investigation and research after obtaining their informed
consent. The general data survey of patients was obtained using case data and inquiry. The scale evaluation was
completed independently by the subjects. For patients with writing or expression difficulties, the researchers
dictated the questionnaire to them and filled it out according to the patient ‘s choice. The questionnaires were
double-checked and confirmed by two researchers to ensure the objective accuracy of the filling in on behalf of
the patient.

Following questionnaire completion, a dual-verification process was implemented: two trained researchers
independently reviewed each questionnaire for completeness on the spot, with immediate follow-up to resolve
any missing or ambiguous responses. A total of 312 questionnaires were distributed in this survey, with 12
invalid questionnaires were excluded during quality control for being incomplete or inconsistent, and 300 cases
were finally recovered, with an effective recovery rate of 96.15%.

Statistical methods

SPSS 22.0 statistical software was used for data analysis. The general data of the patients and the scores of each scale
were expressed as mean + standard deviation for the measurements that conformed to a normal distribution, and
an independent samples t-test was used for comparison between groups. Non-normal distribution measurement
data were expressed as median and interquartile range, and a non-parametric test was used for comparison
between groups. The count data were expressed as frequency and percentage, and the chi-square test was used
for comparison between groups. A binary logistic regression model was established to perform multifactorial
analysis on statistically significant variables in the univariate analysis. Stratified analysis was performed on
variables with statistical significance in multivariate analysis, and the differences were statistically significant at
p<0.05.

Results

General data description of young and middle-aged stroke patients

A total of 300 young and middle-aged stroke patients were included in this study, and the baseline characteristics
of the patients are shown in Table 1. According to the FSS score, the patients were categorized into the fatigue
group (FSS =36 points, 187 cases) and the non-fatigue group (FSS <36 points, 113 cases). The incidence of PSF
was 62.3%. Univariate analysis showed that there were no statistically significant differences in terms of age,
sex, body mass index (BMI), lesion location, NHISS score, smoking history, drinking history, stroke course,
education level, medical payment method and family per capita monthly income between the two groups
(P>0.05); The independent variables PrSE, mRS score, SAS score, SDS score, PSQI score, SS-QOL score, CDSES
score, marital status and occupation were associated with the occurrence of PSE, and the differences were
statistically significant in between-group comparisons (P <0.05).

Logistic regression analysis

Logistic regression analysis were performed with the occurrence of PSF as the dependent variable and marital
status, occupation, PrSE, mRS score, SAS score, SDS score, PSQI score, SS-QOL score and CDSES score as the
independent variables. The independent variables were assigned as shown in Table 2.

The results showed that the four variables of marital status, PrSE, SDS score and SS-QOL score were correlated
with the occurrence of PSE, and the difference was statistically significant (P <0.05). Marital status was a risk
factor for predicting PSE. The risk of PSF in patients with other (unmarried/divorced/widowed) marital status
was 8.908 times higher than that in married patients (OR=28.908, 95%CI 1.776-44.674); PrSF was a risk factor
for predicting PSE. The risk of PSF in patients with PrSF was 2.909 times higher than that in patients without
PrSF (OR=2.909, 95% CI 1.555-5.443). Depression was a risk factor for predicting PSE. The risk of PSF in
patients with depression was 1.099 times higher than that in patients without depression (OR=1.099, 95% CI
1.046-1.154). The SS-QOL score was negatively correlated with the risk of PSF (OR =0.985, 95%CI 0.972-0.998),
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Projects Fatigue group (N=187) | Non-fatigue group (N=113) | P value
Age (years)* 57 (51,62) 56 (47.5,61) 0.162
Gender (% male) 112 (59.9) 71 (62.8) 0.613
BMI (kg/m?) 25.22+3.82 25.50+£3.94 0.55
Lesion site [case(%)] 0.642
Basal ganglia 153 (81.8) 90 (79.6)

Non-basal ganglia 34(18.2) 23(20.4)

PrSF [case(%)] 87 (46.5) 19 (16.8) <0.001
MRS score (points) 231+1.27 1.70+1.24 <0.001
SAS score (points) 52.70+8.95 50.58+7.93 0.038
SDS score (points) 56.56+6.36 54.64+6.32 0.012
PSQI score (points) 7.60+3.84 6.19+3.64 0.002
SS-QOL score (points) 161.35+36.83 182.80+26.81 <0.001
CDSES score (points) 3.74+2.58 5.02+2.58 <0.001
NHISS score (points) 2.51+3.20 1.79+2.64 0.061
Smoking history [case(%)] 73 (39.0) 41 (36.3) 0.634
Drinking history [case(%)] 54 (28.9) 33(29.2) 0.732
Course of stroke (years)s 0(0,3) 0(0,1) 0.083
Education level [case(%)] 0.438
Primary school 48 (25.7) 23(20.4)

Junior high school 82 (43.9) 54 (47.8)

High school or technical secondary school 39 (20.9) 20 (17.7)

College degree or above 18 (9.6) 16 (14.2)

Marital status [case(%)]

Be married 169 (90.4) 111 (98.2) 0.008
Other (unmarried/divorced/widowed) 18 (9.6) 2(1.8)

Medical payment method [example (%)] 0.912
Self-financing 11 (5.9) 7(6.2)

Medical insurance or rural cooperative medical insurance | 176 (94.1) 106 (93.8)

Occupation [case(%)] 0.027
In business 47 (25.1) 42 (37.2)

Unemployed 140 (74.9) 71 (62.8)

Family per capita monthly income [case(%)] 0.163
<3000 RMB 104 (55.6) 51 (45.1)

3000-6000 RMB 67 (35.8) 47 (41.6)

> 6000 RMB 16 (8.6) 15(13.3)

Table 1. Description of general data of young and middle-aged stroke patients [N=300, n(%)] Data are
expressed as mean + standard deviation, median (interquartile range), or percentage. Group: Fatigue group:
FSS =36 points; Non-fatigue group: FSS <36 points. *Expressed in the median digit (P25, P75). Significant
values are in bold.

Projects Assignment description

Marital status Be married =1 Other (Unmarried/divorced/widowed) =2

Occupation In business =1 Unemployed =2
PrSF NO=0Have =1

MRS score (points)

Original value carried

SAS score (points) Original value carried
SDS score (points) Original value carried
PSQI score (points) Original value carried

SS-QOL score (points) Original value carried

Chronic disease self-efficacy scale score (points) | Original value carried

Table 2. Assignment of independent variables.

Scientific Reports|  (2025) 15:25046 | https://doi.org/10.1038/s41598-025-10805-5 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

Item B value ‘ SE value ‘ X2 value ‘ Pvalue ‘ OR(95%CI)
Marital status

Be married Reference

Other (unmarried/divorced/widowed) | 2.187 ‘ 0.823 ‘ 7.066 ‘ 0.008 ‘ 8.908 (1.776-44.674)
Occupation

In business Reference

Unemployed 0.425 0.305 1.939 0.164 1.529 (0.841-2.781)
PrSF

NO Reference

Have 1.068 0.32 11.163 <0.001 | 2.909 (1.555-5.443)
MRS score (points) 0.098 0.144 0.463 0.496 1.103 (0.831-1.464)
SAS score (points) —-0.029 | 0.02 1.985 0.159 0.972 (0.933-1.011)
SDS score (points) 0.094 0.025 14.184 <0.001 | 1.099 (1.046-1.154)
PSQI score (points) 0.019 0.039 0.235 0.628 1.019 (0.945-1.099)
$S-QOL score (points) —-0.015 | 0.007 4.967 0.026 0.985 (0.972-0.998)
CDSES score (points) -0.118 | 0.069 2.908 0.088 0.889 (0.776-1.018)
constants —1.143 | 1.892 0.365 0.546 0.319

Table 3. Logistic regression analysis results. Significant values are in bold.

Marital status
Projects Other (Unmarried/divorced/widowed) | Be married SDS score (points) | SS-QOL score (points) | Constants
B value -0.825 0.050 —0.040 6.225
SE value 1.153 0.044 0.012 2.981
PrSF group x° value Reference 0.511 1.326 10.548 4.362
P value 0.475 0.250 <0.001 0.037
OR(95%CI) 0.438 (0.046-4.203) | 1.052 (0.965-1.146) | 0.960 (0.937-0.984) 505.454
B value -2.814 0.083 -0.016 0.940
SE value 1.071 0.026 0.005 1.795
Non-PrSF group | x* value Reference 6.899 10.336 8.692 0.274
P value 0.009 <0.001 0.003 0.600
OR(95%CI) 0.060 (0.007-0.490) | 1.086 (1.033-1.142) | 0.984 (0.974-0.995) 2.561
Between groups | P interaction 0.005 <0.001 <0.001 0.239

Table 4. Stratified analysis results. Significant values are in bold.

that is, the higher the degree of PSF, the lower the SS-QOL score and the worse the quality of life of patients, as
shown in Table 3.

Stratified analysis
Further stratified analysis was conducted with the presence or absence of PrSF as a stratified variable, with the
presence or absence of PSF used as the dependent variable, and the influencing factors (Marital status, SDS score,
and SS-QOL score) screened by the aforementioned logistic regression analysis as the independent variables to
explore the influencing factors and their interaction on the risk of PSF in patients with or without PrSE

The results showed that in the group of patients with PrSE Marital status (married) (OR=0.438, 95%CI
0.046-4.203), SDS score OR=1.052,95%CI 0.965-1.146), SS-QOL score (OR=0.960, 95%CI 0.937-0.984),
among which the SS-QOL score was associated with the risk of PSF (P<0.001); in the group of patients without
PrSE, SDS score (OR=1.086, 95%CI 1.033-1.142) was associated with a high risk of PSF (P<0.001), Be married
(OR=0.060, 95% CI 0.007-0.490) and SS-QOL score (OR=0.984, 95% CI 0.974-0.995) were associated with a
low risk of PSF (P<0.05). All between-group interactions were significant (P <0.05), as shown in Table 4.

Discussion

Current status of PSF in young and middle-aged stroke patients

In recent years, PSF as a common complication after stroke has been gradually understood and concerned
by people*>~?". The existing literature shows that PSF has a high incidence among stroke survivors, complex
pathological mechanisms and diverse causes, It often faces many challenges in the process of treatment
intervention?®. The presence of PSF significantly impairs the improvement of motor function in stroke patients.
The more severe the fatigue, the worse the rate of post-stroke recovery is’, which has a serious negative impact
on the patient’s daily life and long-term quality of life**~**. Continuous fatigue can also cause patients to fail
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to return to normal work and life®>. In addition, PSF is also an independent risk factor for stroke recurrence
and post-stroke death®®. Therefore, early identification of risk factors for PSF in young and middle-aged stroke
patients is of great significance for early prevention and effective management of this symptom.

In this study, a total of 300 cases of young and middle-aged stroke patients were investigated in a tertiary
hospital in Xi ‘an China, of which 187 patients had PSE. The incidence of PSF in young and middle-aged stroke
patients was 62.3%. This study showed that the incidence of PSF in young and middle-aged stroke patients was
relatively higher. Previous reports have shown that the incidence of PSF varies among studies®>*’. The results of
different scholars investigating the incidence of PSF varied, and this variability may be related to the different
selection of diagnostic criteria and assessment tools in each study. In addition, the prevalence characteristics of
stroke disease, dysfunction and assessment time in different regions are also important factors leading to the
significant differences in the incidence of PSE. As fatigue is a subjective feeling of patients, although it is common,
stroke patients are often ignored fatigue symptoms by medical staff and family members due to psychological
suggestions, superimposed emotions and cognitive impairment caused by neurological deficits’, which seriously
affects the later treatment of patients®®. It is suggested that clinical medical workers should strengthen the
routine screening and evaluation of fatigue symptoms in young and middle-aged stroke patients with the above
risk factors, and formulate corresponding intervention programs to avoid and reduce the generation of PSF as
much as possible.

Analysis of influencing factors of PSF in young and middle-aged stroke patients

The impact of marital status on PSF

This study showed that marital status was an influential factor of PSE, and the risk of PSF in patients with
abnormal (unmarried/divorced/widowed) marital status was 8.908 times higher than that of married patients
(OR=8.908, 95% CI 1.776-44.674), which is consistent with the research results of Zhang Xuemei and other
scholars®. The reason for the analysis may be that young and middle-aged stroke patients are prone to major
changes in their psychological state in the face of sudden diseases and neurological deficits after the onset of the
disease, and they are easy to take negative coping measures. They are in urgent need of care and support from
within the family inwardly. As the most important caregivers of patients, spouses not only provide physical
care to patients but also enable patients to obtain strong spiritual support and promote the correct guidance of
patients to take positive coping measures. Close family relationships can give endogenous support to the family
when patients face the major challenges of the disease, and the spouse’s thoughtfulness, care and understanding
support of the spouse are the key to the patient’s mental victory over the disease, helping patients to reduce the
stress disorder at the early stage of the disease, maintain a positive psychological state, increase the initiative of
treatment, improve the expectation of the prognosis and the yearning for the future life, which in turn will help
to alleviate the symptoms of their fatigue”.

As shown in Table 1 in the text, the number of married patients in the fatigue group was 169, and 18
patients with another marital status; the number of married patients in the non-fatigue group was 111, and
only 2 patients with another marital status. The sample sizes of the patients with other matrimonial statuses
(Unmarried/divorced/widowed) in both groups were notably small, and there was a problem of insufficient
sample size. In the results of the logistic regression analysis, marital status also exhibited an unusually high
OR value (OR=8.908, 95% CI 1.776-44.674). During the collection of clinical data in this study, we observed
that married patients exhibited significant advantages in terms of family psychological support and access to
social resources, whereas patients with other marital statuses (unmarried/divorced/widowed) were more likely
to suffer from higher levels of psychological stress or perceive stronger feelings of familial and social isolation.
These individuals demonstrated varying degrees of negative emotions and psychological distress and thus were
more susceptible to the symptoms of fatigue. From the perspective of clinical practice, there may be a certain
degree of association between marital status and PSE. Although this study demonstrated the unusually high OR
value for marital status (OR=8.908, 95% CI 1.776-44.674) in the logistic regression analysis in this study, the
directionality of its indication may have clinical significance that cannot be ignored. Furthermore, in view of the
above problems, we searched for the relevant research progress*!~*¢ on the influencing factors of PSF in recent
years, and the results showed that these studies were consistent with the conclusions of this study, which revealed
a significant correlation between marital status and the risk of PSE.

Stratified analysis showed that in the group of patients with PrSE, married status had no significant protective
effect (OR=0.438, 95%CI 0.046-4.203, P=0.475). However, in the group of patients without PrSF, married
status significantly reduced the risk of PSF (OR=0.060, 95%CI 0.007-0.490, P=0.009), and the interaction was
significant (P=0.005). The protective effect of marriage was only seen in patients without PrSE which may be due
to the fact that the fatigue symptoms in those with PrSF may be mainly driven by biological mechanisms, such
as the synthesis and metabolism of neurotransmitters and receptor expression*’. Under these circumstances,
the superimposed influence of the post-stroke disease progression itself further obscures the positive role of
psychosocial support factors such as marital status. The strong influence of biological mechanisms may weaken
the role of social support, making it difficult to show its protective effect. In addition, family support (e.g., spousal
care ) relieves fatigue mainly through psychological or behavioural pathways, and such patients suffer from
long-term fatigue effects, making it difficult for marital support from the outside to be effective in alleviating
symptoms. For patients without PrSE, the effect of family support will be more significant because they are less
affected by the pathophysiological mechanisms of fatigue and have a higher degree of coping with the disease and
adherence to rehabilitation. This suggests that for stroke patients who are not affected by the PrSF mechanism,
family support, especially the care and companionship of spouses, should be strengthened to give full play to
their positive role at the psychological and behavioural levels, so as to effectively reduce the risk of PSF and
the severity of fatigue. For patients with PrSE, multi-dimensional factors such as biological characteristics and
psychosocial factors must be comprehensively considered when formulating intervention strategies to improve
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the quality of life of patients. Therefore, clinical healthcare professionals should pay attention to the importance
of the auxiliary role of the patients spouse, communicate with them more, and do a good job in the disease and
health education of the patient’s spouse, so that they can play an effective and positive role in the process of
taking care of the patients, so that patients can obtain more benefits.

In future research on topics related to PSE we will expand the sample size, especially increase the number
of cases with underrepresented sample categories of Marital status, such as other Marital status (unmarried/
divorced/widowed) participants, so as to more accurately evaluate the effect of marital status on fatigue and
further verify the stability and reliability of the model results.

PrSF is closely associated with the risk of PSF

The prevalence of PrSF in this study was 35.3%, and the prevalence of PSF in patients with PrSF was as high as
46.5%, which was lower than the findings of Chen et al.*®. This discrepancy may stem from the current evaluation
of PrSF was obtained through a historical review, which makes it difficult to achieve a unified and accurate
assessment. The results of multivariate regression analysis showed that patients with PrSF were 2.909 times more
likely to develop PSF than patients without PrSE, which was a risk factor for PSE, indicating that patients with
fatigue before stroke are more likely to develop PSE, which was consistent with the results of previous studies by
other scholars**->!.Further stratified analysis was conducted with the presence or absence of PrSF as a stratified
variable. The results showed that PrSF status significantly revealed associations between marital status, SDS
score, SS-QOL score and PSF, and all interaction tests were statistically significant, highlighting the importance
of PrSF as a key effect modifier variable.

The reasons for PrSF’s influence on the occurrence of PSF were analyzed, which may include the fact that
stroke patients with PrSF experience a series of imbalances in the body’s functions due to long-term fatigue,
persistent endocrine disorders and decreased immunity, such as abnormal mood fluctuations, intolerance of
activities, decreased willingness to engage in autonomous activities, sleep disorders and anorexia, which lead
to a continuous decline in the body’s vitality, and the perception thresholds of fatigue is continuously lowered
in such patients. In addition, the further damage of the disease to the body’s function after the disease may also
be accompanied by complications such as limb dysfunction and cognitive impairment, which may ultimately
lead to increasing fatigue in the patients®. PrSF serves not only as an independent predictor of PSF but also
as a key indicator for stratified assessment. Its existence suggests that individualized intervention should be
adopted according to individual differences of patients. Future research should integrate multi-omics data to
deeply explore the underlying biological mechanisms behind stroke-related fatigue, thereby facilitating the
development of more precise and effective therapeutic strategies.

As the current assessment of PrSF is obtained through retrospective methods, it may lead to missed diagnosis
and misdiagnosis due to the influence of patients’ age, education level and other factors. Therefore, this suggests
that medical workers should be aware of the significance of knowing the PrSF history of young and middle-aged
stroke patients. When assessing the presence or absence of PrSE, they should use easy-to-understand language
as far as possible, and make comprehensive evaluations in conjunction with the symptoms of the patients and
the statements of their families. Patients with PrSF experience should be carefully asked about the cause and
encouraged to actively receive treatment, to alleviate the impact of PrSF on the patients’ PSF and to reduce the
level of post-stroke fatigue of the patients.

Depression is related to the risk of PSF

The relationship between PSF and depression has been repeatedly proposed in previous studies. Depression
plays an important role in the development of PSE, and the severity of fatigue is closely related to depression™.
The presence of depressive symptoms after stroke onset is an important risk factor for predicting the occurrence
of PSF?*-%7. The current study also reached the same conclusion. In this study, patients with comorbid depression
were 1.099 times more likely to develop PSF than those without depression. The risk of PSF in patients with
depressive symptoms was significantly increased. The correlation between the two might be attributed to the
fact the psychiatric symptoms of depression, would cause patients to be negatively disposed, become tired of
activities and experience a decline in self-efficacy. As a result, they would prematurely withdraw from medical
and social activities, and the degree of mental fatigue would increase. Depression-related physical symptoms,
such as loss of appetite, can lead to nutritional deficiency, aggravating limb weakness and energy deficiency, and
intensify the patient’s physical fatigue. Concurrently, the physical weakness and energy deficiency caused by PSF
will in turn trigger a negative state in the patients, and the continuous lack of physical and mental energy make it
difficult for the patients to cope with the blows brought by stroke during the illness period, thereby leading to the
occurrence of depression and continuously increasing the negative impact of depressive symptoms>®. Stratified
analysis showed that in the group of patients with PrSE, the SDS score had no significant effect (OR=1.052,
95%CI 0.965-1.146, P=0.250). However, in the group of patients without PrSF, the SDS score was (OR =1.086,
95%CI:1.033-1.142, P<0.001), indicating that depressive symptoms were significantly associated with a higher
risk of PSE, with the risk of PSF increasing by 8.6% for each 1-point increase in SDS score, and the interaction
was significant (P<0.001). The negative impact of depressive symptoms on PSF is particularly significant in
patients without PrSE, which may be attributed to the relatively shorter period of time that such patients are
subjected to the neurobiological mechanisms of fatigue. After the disease, the negative impact of the patient’s
psychological condition is exacerbated by neurological function limitations, leading to impaired emotional
regulation, which in turn leads to a decrease in the motivation to treat the disease and slows down the progress of
rehabilitation®. Therefore, the correction of adverse psychological states demonstrates a more pronounced effect
in mitigating the risk of PSE. In addition, given the regulatory effect of psychological states on fatigue perception,
early implementation of psychological interventions for patients without PrSF can help to break the vicious
cycle of depression and fatigue and improve the rehabilitation effect. However, patients with pre-existing fatigue
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mechanisms before stroke are different. Due to the early onset of inflammatory or neurometabolic abnormalities
in this population, fatigue symptoms and potential negative psychological levels persist for a long time, and
the physical symptoms are further aggravated after the disease. The neurological impairment caused by the
disease has maximized the sense of fatigue. It is difficult to significantly improve fatigue by simply reversing the
adverse psychological conditions, which depends largely on the underlying mechanism of the disease itself, and
then dilutes the additional effects of depression, and to a certain extent masks the additional effects of negative
psychological conditions. For such patients, the limitations of traditional psychological intervention should be
recognized, and the individual differences of patients should be comprehensively considered to deal with the
multiple risk factors of PSE.

Depression is a potential factor for long-term fatigue in patients. One study® has confirmed that measures to
improve the depressive state of patients after stroke can also be beneficial in eliminating their fatigue symptoms.
Therefore, medical staff should pay attention to the screening and evaluation of patients ' emotional disorders
while treating and caring for stroke disease itself. For patients with emotional disorders, more attention should
be given, targeted interventions and effective psychological counselling and nursing care should be provided®'.
Early detection of stroke patients with negative emotions should be carried out, and their psychological changes
should be closely monitored, emphasize the adverse effects of depressive symptoms on disease rehabilitation to
patients and their families, guide patients to correctly self-venting and self-relaxing, and encourage them to take
positive coping measures to confront negative emotions, thereby reducing the impact of adverse psychological
states such as depression on PSF and other complications.

Quality of life level and PSF

The results of this study showed that the higher the degree of fatigue in patients, the lower their quality of
life. Stratified analysis showed that in the group of patients with PrSE lower SS-QOL scores (OR=0.960, 95%
CI 0.937-0.984, P<0.001) were significantly associated with a higher risk of PSE. For each 1-point increase in
SS-QOL score, the risk of PSF decreased by 4.0%. In the Non-PrSF group, the quality of life score (OR=0.984,
95% CI 0.974-0.995, P=0.003) was also negatively correlated with the risk of PSE. For each 1-point increase
in SS-QOL score, the risk of PSF decreased by 1.6%, and the interaction was significant (P <0.001). Therefore,
regardless of the presence of PrSE, improvements in quality of life have a general protective effect on the risk of
PSE with a significant negative correlation. Improving the quality of life can effectively reduce the risk of PSE,
which is of universal significance for preventing the occurrence of PSE, especially in the group of patients with
PrSE. In line with previous research findings, many scholars have also confirmed that PSF is associated with long-
term low quality of life in stroke patients®>-%4, Some scholars have found that compared with patients with simple
strokes, the recovery speed of quality of life in PSF patients with the same treatment process is even slower®>,
In a review, PSF has been demonstrated to cause patients to have physical disorders, reduced participation in
social activities, lead to poor rehabilitation outcomes, result in poor quality of life and increased mortality®”. In
the study of Ramirez-Moreno®,, fatigue was also considered to be the main predictor of health-related quality
of life in patients with ischemic stroke, which implies that addressing the issue of fatigue for patients with stroke
can be of great help in improving their quality of life.

The reason for analyzing the correlation between the two might be because the fatigue state has brought
about non-negligible negative impacts on the patient’s activities, social roles, psychological emotions and self-
care abilities. These factors are closely related to the quality of life and subsequently lead to a decrease in the
patient’s quality of life. Poor quality of life inversely aggravates the patients fatigue and burnout, and finally
forms a vicious circle of mutual influences. In clinical work, medical staff should strengthen the cognition of the
adverse effects of fatigue symptoms on patients’ quality of life, correctly understand and manage PSF, and take
effective intervention measures in time to improve the quality of life of stroke patients by reducing the level of
fatigue, which has significant clinical significance for improving the long-term prognosis of patients as early as
possible. At the same time, it provides a new basis for formulating intervention programs to improve the quality
of life of patients with PSF in the future.

However, there are still some limitations to our study. First of all, only the cross-sectional survey method
used to analyze the influencing factors of PSE. It is expected that a large sample size of prospective cohort studies
will be carried out in the future to strengthen the strength of the argument. Secondly, this study was conducted
in only one hospital, which has certain limitations in the representativeness of the sample, In future research,
multi-centre large sample surveys can be conducted to provide more new perspectives and evidence-based basis
for intervention. Thirdly, this study was mainly completed through scale assessment, which may have reporting
bias. In the future, more objective indicators can be added to minimize potential biases. Lastly, unexamined
factors such as nutritional status, and genetic predisposition may also contribute to the development of PSE. In
future research, further exploration of the underlying biological mechanisms of PSF is necessary, particularly
through integrating neurobiological, endocrinological, and immunological perspectives, which could identify
novel biomarkers and therapeutic targets.

Conclusion

In summary, the incidence of PSF in young and middle-aged stroke patients is high and harmful. Stroke patients
with PrSF and depressive symptoms are at high risk of developing PSE and marital status and quality of life
are also closely related to it, which varies with the presence or absence of PrSE. Clinical staff should pay close
attention to these patients, conduct targeted assessment and judgment, and provide scientific guidance for the
management of fatigue and related risk factors. At the same time, spouses and other social support systems
should be encouraged to actively participate in the treatment and care of patients to reduce the incidence of PSF
and Improve the degree of fatigue in patients, which is an indispensable measure to promote the recovery of
patients and improve their long-term quality of life.
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