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Introduction: Stroke patients may experience reduced socialization and feelings of isolation due to post-stroke sequelae such as impaired motor function and cognitive deficits. Factors associated with loneliness need to be explored to develop targeted interventions. However, little is known about the impact of self-perceived burden and illness stigma on loneliness in this population.The aim of this study was to explore the mediating effect of stigma on self-perceived burden and loneliness in stroke patients.

Methods: The cluster random sampling method was adopted to select 1028 stroke patients from the neurology department of third-grade A hospitals and second-grade A hospitals in 5 cities of Henan Province from May 2022 to August 2022. A general data questionnaire, self-perceived burden scale, stroke stigma scale, and loneliness scale were used to investigate. The structural equation model was used to analyze the mediating effect of stigma between self-perceived burden and stigma.

Results: The loneliness of stroke patients was positively correlated with self-perceived burden and stigma. The results of the mediation analysis showed that stigma played a complete mediating role between self-perceived burden and loneliness.

Discussion: The results of the study revealed the relationship between self-perceived burden, stigma, and loneliness in stroke patients. Stigma mediated the relationship between self-perceived burden and loneliness in this population.Stigma should be emphasized as an important modifiable psychological factor that affects loneliness of stroke patients.
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Introduction

Stroke is an acute cerebrovascular disease characterized by symptoms and signs of ischemic or hemorrhagic damage to brain tissue (1). Stroke has a prevalence of 1,115 cases per 100,000 people in China and a mortality rate of 115 cases per 100,000 people, with more than 2 million new cases each year. Nearly 50% of stroke patients exhibit motor dysfunction after a stroke (2), while cognitive deficits are present in 30 to 40% of patients (3). These include hemiparesis, aphasia, dementia, etc., which severely affect the quality of life and social participation of patients. Long-term post-stroke rehabilitation places a significant burden on families and society in terms of medical costs. Furthermore, patients are dependent on family members for care due to their reduced ability to care for themselves (4, 5). In addition, patients are prone to depression, stigma, loneliness, and other psychological disorders. As one of the most serious psychological problems, loneliness after stroke has attracted growing attention in recent years. Loneliness not only increases the risk of stroke by 32%, but is also associated with an elevated risk of stroke recurrence (6, 7). On the other hand, a national study has shown that loneliness is present in 44% of stroke patients (8). Moreover, loneliness reduces the quality of life of stroke patients (9). Therefore, it is necessary to explore the factors affecting post-stroke loneliness in the Chinese sociocultural context in order to develop targeted interventions.

Loneliness is defined as the subjective, unpleasant experience of lack or loss of companionship (10). The effects of loneliness on individuals are multifaceted. First, loneliness can increase adrenaline secretion, strengthen vasoconstriction, increase vascular resistance, and can lead to hypertension (11), which is a risk factor for stroke (6). Hence, loneliness increases the risk of stroke. Loneliness also increases the risk of depression, anxiety, and cognitive decline (12–14), and has a negative impact on one’s physical and mental health. Finally, loneliness can lead to social withdrawal, aggressive behavior, and suicidal thoughts (11, 14), and severely impacts social interpersonal relationships. Therefore, identifying the factors that influence loneliness is essential to improve the emotional health needs of stroke patients.

Exploring the factors associated with loneliness can help develop targeted interventions. Many factors are associated with loneliness, including demographic, illness, and psychological factors. Previous research has revealed higher loneliness in divorced patients, female gender, older, with smaller families, and economically disadvantaged patients (8). These factors are primarily comprise demographics and disease-related factors, but cannot be easily modified by interventions. Previous studies have shown that self-perceived burden is an important factor influencing loneliness (15). Moreover, stigma is positively associated with loneliness (16). Although many studies have been conducted to explore the link between loneliness and self-perceived burden and stigma, the mechanisms underlying these three variables are unclear and require further research.

Self-perceived burden is defined as an empathic concern due to the impact of one’s illness and care needs on others, resulting in guilt, distress, responsibility, and a diminished sense of self (17). Self-perceived burden is a common psychological condition among individuals with chronic illnesses. Over the past years, the overall burden of stroke (including health, economic, and social costs) on individuals, families, and national healthcare systems has increased (18, 19). Compared to Western countries, China’s health care system is still inadequate and formal community care services remain underdeveloped (20). Most stroke patients return home after stabilization for financial reasons, and failure to receive professional stroke rehabilitation after discharge may lead to poor physical function. Stroke survivors receiving care from others, especially those with functional impairment, demonstrate self-perceived burden (21). Influenced by Confucianism and the core values of collectivism, Chinese people regard caring for family members as an obligation. One of the core elements of Confucianism is filial piety, which includes the values of respect, love, and support for parents (20). Influenced by this traditional culture, family members of stroke patients in China take on the primary care of the patient. The collectivist sense of value emphasizes group interests over individual interests and suggests individual sacrifice for the sake of the family (20, 22, 23). As a result, stroke patients experience psychological stress when receiving care from family members because they do not want to become a burden or a liability to the family. Thus, Chinese familial values are both a source of social support and a possible source of stress for patients. Previous studies have reported that 99% of stroke patients experienced mild to moderate self-perceived burden (24), which was associated with physical conditions (e.g., pain and somatic weakness) and negative psychological conditions (e.g., depression and suicidal ideation) (25). In a study of older stroke patients, self-perceived burden was found to be negatively associated with patients’ self-management behaviors, negatively impacting their recovery and quality of life (26). In addition, a study reported a positive association between self-perceived burden and stigma in adults with epilepsy (27). Goffman was the first to suggest that stigma, which can “largely tarnish a person’s reputation,” induces psychological and emotional stress (5). Stigma is “an attribute that is deeply discrediting” and mainly involves psychological and emotional stress. Stigma hinders treatment and negatively impacts the quality of life of patients with chronic diseases (5). Influenced by Chinese family values, patients have a strong sense of dependence on their families (20), and studies have shown that high dependence leads to elevated levels of stigma (5). Stroke patients face varying degrees of physical, psychosocial, and cognitive impairment, such as hemiplegia, aphasia, and depression, which can further lead to feelings of shame (28), and can lead to a sense of stigma. Stigma and loneliness are positively correlated, which has been observed across countries and diseases. Self-perceived burden is an important factor influencing loneliness, and stigma may mediate this psychological process. The psychological stress theory (29) states that individuals who are exposed to negative life events (stressors) experience physiological, psychological, and behavioral stress responses mediated by a variety of internal and external factors. In this study, the self-perceived burden, stigma, and loneliness of stroke patients were analyzed in relation to the psychological stress theory. Stroke patients were hypothesized to have varying degrees of self-perceived burden after the onset of stroke, which might be mediated by the patient’s own psychological adjustment to developing stigma and result in increased loneliness. Therefore, structural equations were used to test this hypothesis, evaluating the mediating role of stigma in the relationship between self-perceived burden and loneliness.

In summary, self-perceived burden was hypothesized to be related to stigma and loneliness, and that stigma may be a potential mediator between self-perceived burden and loneliness. This study aimed to quantify the levels of self-perceived burden, stigma, and loneliness in stroke patients and to explore the potential relationship between self-perceived burden and stigma, and loneliness. The results would provide a theoretical basis for developing interventions to improve loneliness in such patients. This study hypothesized that (a) self-perceived burden is positively associated with loneliness (b), stigma is positively associated with loneliness, and (c) stigma mediates the relationship between self-perceived burden and loneliness.



Methods


Design

A descriptive cross-sectional design was utilized in this study, which followed the guidelines of the Strengthening Reports of Observational Studies in Epidemiology (STROBE) for cross-sectional studies.



Participants

Using a convenience sampling method, the participants were recruited from 10 communities and 20 hospitals in 5 cities across eastern (Zhoukou City), western (Luoyang City), southern (Xinyang City) northern (Anyang City), and central (Zhengzhou City) Henan Province, China. Inclusion criteria: (1) age ≥ 18 years; (2) meeting the stroke diagnostic criteria; (3) being conscious and able to communicate effectively verbally or in writing; and (4) informed consent and voluntary participation in this study. Exclusion criteria: (1) those with a history of psychiatric disorders; (2) comorbidities including serious physical diseases, malignant tumors, or serious central nervous system diseases; and (3) autism diagnosed before the onset of stroke.

The sample size was taken to be 5–10 times the number of variables (30). A total of 25 variables were included in this study and a minimum sample size of 125 was calculated. Considering a 20% no-response rate, the minimum sample size for this study was 157.



Data collection

Data were collected between May and August 2022 using self-report questionnaires, including demographic and clinical information, self-perceived burden, stigma, and loneliness. Stroke patients from the hospital completed the questionnaire on the day before discharge, and participants from the community provided data during the high-risk stroke population screening process. Surveyors were trained to use uniform instructional language to introduce the requirements for completing the questionnaire, informing participants of the purpose of the study and the right not to participate or to withdraw from the survey at any time. Paper or online questionnaires were distributed on-site, and the participants were asked to complete the questionnaires according to their actual situations. The average time to complete the questionnaire was approximately 25 min. The questionnaires were verified and collected on the spot after completion. A total of 1,040 questionnaires were distributed, with 1,028 valid questionnaires, achieving a valid recovery rate of 97.2%.



Tools


Demographic and clinical information

The demographic and clinical information included gender, age, education level, place of residence, economic status, marital status, number of children, etc.



Self-perceived burden scale

The Self-Perceived Burden Scale (17) (SPBS) was used to assess patients’ self-perceived burden. The scale consisted of 10 items, evaluating 3 dimensions: physical burden, emotional burden, and financial burden. A 5-point Likert scale was used, with a total score range of 10–50. Higher scores indicated a higher self-perceived burden. The total score was classified into four levels: none (10–19), mild (20–29), moderate (30–39), and severe (40–50). Previous studies have indicated a Cronbach’s alpha coefficient of 0.86 for this scale, while a Cronbach’s alpha coefficient of 0.926 was achieved in the current study.



Stroke stigma scale

Stigma was assessed by the Stroke Stigma Scale (SSS) (31). The scale includes self-perception (5 entries), somatic impairment (4 entries), experience of discrimination (4 entries), and social interaction (3 entries), for a total of 16 entries across 4 dimensions. All were scored on a 5-point Likert scale (1 = never, 5 = always). The total score ranged from 16 to 80, with higher scores indicating higher levels of stigma among the subjects. The total score was divided into five levels: very low (<18.75), low (18.75–31.25), moderate (31.25–48.44), high (48.44–68.75), and very high (>68.75). The Cronbach’s alpha coefficient for each dimension ranged between 0.771–0.864.The Cronbach’s alpha coefficient of this scale in this study was 0.852.



Loneliness scale

The UCLA (University of California, Los Angeles) Loneliness Scale (32) was used to assess loneliness, which consisted of 20 items. Each of the items was rated on a 4-point Likert scale (1–4 representing never to always, respectively). The total score was 20–80, with higher scores indicating more severe loneliness. The scale was divided into four levels: low (20–34), moderate (35–49), moderate to high (50–64), and high (65–80). Previous studies have indicated a Cronbach’s alpha coefficient of 0.89 for this scale, while a Cronbach’s alpha coefficient of 0.825 was achieved in the current study.




Ethical considerations

The study protocol was approved by the Ethics Committee of the First Affiliated Hospital of Zhengzhou University (2020-KY-459). The study followed the principles of anonymity and confidentiality, and informed consent was obtained from the participants.



Data analysis

The SPSSAU online data analysis platform1 was used for data analysis. Count data were described by frequency and composition ratio, whereas measurement data were described by x̄ ± SD and compared between groups using independent samples t-test and one-way ANOVA. The measurement data that did not conform to a normal distribution were described by median and quartiles, and the Mann–Whitney U test and Kruskal–Wallis H test were used for comparison between groups. Pearson correlation analysis was used to explore the correlation between self-perceived burden, stigma, and loneliness in stroke patients. The pathways of action among self-perceived burden, stigma, and loneliness were analyzed using SPSSAU, and indirect effects were estimated by the bootstrap resampling method with 5,000 replicate samples, and 95% confidence intervals (CI) were calculated. A mediating effect was considered significant if the 95% CI did not include zero. p < 0.05 (two-sided test) was considered statistically significant.




Results


Participant characteristics

A total of 1,028 stroke patients were included in this study, and the mean age of the patients was (62.09 ± 13.72) years. There were 578 (56.2%) males and 450 (43.8%) females, 85.6% of the patients were married (880), 656 (63.8%) patients lived in rural areas, 73.3% of the participants had a low level of education (secondary school or less), and 83.9% had more than 2 children. The baseline characteristics are displayed in Table 1.



TABLE 1 Participant characteristics (N = 1,028).
[image: Table1]



Correlation analysis between variables

The results of this study showed that all three variables, self-perceived burden, stigma, and loneliness, were positively correlated with each other. The mean loneliness score in stroke patients in this study was (22.86 ± 6.57), while the mean score of self-perceived burden was (20.46 ± 6.16), and the mean score of stigma was (29.16 ± 8.13), as displayed in Table 2. 70% of the responses indicated low levels of loneliness, and 1.3% suggested moderate levels of loneliness. In contrast, high and higher levels of loneliness were not detected. The percentages of insignificant, mild, and moderate self-perceived burden were 40.3, 53.6, and 6.1%, respectively. Furthermore, the percentages of patients with very low, low, moderate, and high levels of stigma were 8.2, 53.5, 36.7, and 1.7%, respectively. The correlation analysis is shown in Table 2, where loneliness was positively correlated with both self-perceived burden (r = 0.254, p < 0.01) and stigma (r = 0.604, p < 0.01).



TABLE 2 Correlation analysis of self-perceived burden, stigma, and loneliness.
[image: Table2]



Intermediary analysis

The results of this study show that stigma fully mediates the relationship between self-perceived burden and loneliness. In other words, self-perceived burden may exacerbate patients’ stigma and result in increased loneliness. A structural equation model was constructed using the SPSSAU data analysis platform; variables with differences (p < 0.05) in scores on the loneliness scale in education, family monthly income, smoking status, type of stroke, duration of illness, and heart disease were used as control variables. Self-perceived burden was set as the independent variable, with stigma as the mediating variable and loneliness as the dependent variable, and path analysis was used to fit the hypothetical model. The model fitting results revealed that the chi-squared degrees of freedom ratio showed a good model fit, with the chi-square freedom ratio (χ2/df) = 0.000, the fitness index (GFI) = 1.000, the benchmarked fitness index (NFI) = 1.000, the comparative fitness index (CFI) = 1.001, and the asymptotic residual mean square and root square (RMSEA) = 0.000, as detailed in Table 3 and Figure 1. The results showed that self-perceived burden significantly predicted stigma (β = 0.621, t = 16.898, p < 0.001), and stigma significantly predicted loneliness (β = 0.469, t = 20.331, p < 0.001). In contrast, the direct effect of self-perceived burden on loneliness was not significant (β = −0.014, t = −0.452, p > 0.05), ab = 0.291, Boot SE = 0.023, 95% confidence interval (0.229–0.320), indicating that stigma fully mediates the effect between self-perceived burden and loneliness, as displayed in Table 4.



TABLE 3 Fitting indicators and evaluation criteria.
[image: Table3]
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FIGURE 1
 Mediating effect of stigma between self-perceived burden and loneliness a, effect of self-perceived burden on stigma; b, effect of stigma on loneliness; c, total effect of self-perceived burden on loneliness; c’, direct effect of self-perceived burden on loneliness; **p < 0.01.




TABLE 4 Mediating effect of stigma between self-perceived burden and loneliness.
[image: Table4]




Discussion

Understanding the psychological mediators of the relationship between self-perceived burdens and loneliness is crucial for developing strategies to improve loneliness in stroke patients. Previous studies have only explored the relationship between loneliness, self-perception, and stigma separately, but stigma has been neglected as a mediator. To our knowledge, this is the first study investigating the relationship between self-perceived burden, stigma, and loneliness in stroke patients, using a large hospital and community-based sample. This study confirmed our hypothesis, revealing a positive association between self-perceived burden and stigma and loneliness. More importantly, stigma fully mediated the relationship between self-perceived burden and loneliness. Our findings provide directions for the development of interventions to improve loneliness in such patients.

The mean loneliness scores indicated low levels of loneliness in stroke patients, which were even lower than stroke patients in the United States (33). This finding could be attributed to cultural differences. Individual independence is a dominant ideology in the United States, whereas collectivism plays a central role in China. The typical American family is a “mobile family,” as they enjoy moving from place to place very often. Chinese people with collectivist values tend to live in a fixed place and maintain close ties with their neighbors and help each other (34), which may influence loneliness. In this study, the self-perceived burden score of stroke patients was (20.46 ± 6.16), similar to the findings of Ren et al. (35), which were lower than epilepsy patients and cervical cancer patients undergoing radiotherapy (27, 36). Self-perceived burden was present in 59.7% of stroke patients in this study, and about 90.2% reported low to moderate stigma, emphasizing the high incidence of self-perceived burden and stigma. Many Chinese people believe in the concept of karma (37). The Taoist view of good and evil states that the world is essentially fair and that good is rewarded with good and evil with evil. Therefore, influenced by traditional culture, stroke patients may believe that the suffering caused by the disease is self-inflicted, which might increase the patient’s self-perceived burden and stigma. The risk of recurrent stroke is high (5-year incidence 32.3%) (38), which can be disabling or fatal. Disease recurrence can cause significant psychological stress and loss of confidence in treatment, leading to negative emotions and avoidant coping mechanisms, which may trigger feelings of self-perceived burden, stigma, and loneliness. Loneliness increases the 5-year mortality rate of stroke patients by three times (39) and is associated with lower self-esteem (6), which is detrimental to the physical and mental health of patients. Therefore, exploring the factors influencing loneliness in stroke patients provides a reference for strategies to improve patients’ loneliness and their prognosis.

Consistent with previous studies (36), the study found a positive association between self-perceived burden and loneliness. Stroke patients with higher self-perceived burden have higher levels of loneliness. In addition, people with high self-perceived burden are particularly sensitive to relying on others and exhibit decreased contact, leading to increased loneliness (15). In addition, most stroke patients have physical dysfunctions and require assistance with daily living activities, which may lead to feelings of guilt and burden, and thus increase their self-perceived burden (21, 35). In traditional Chinese culture, loss of self-care ability and dependence on others in daily life may cause patients to develop thoughts of uselessness, a reduced sense of self-worth, and worry about becoming a burden to the entire family (28). The interaction between self-perceived burden and physical activity limitations affects loneliness (40). Moreover, self-perceived burden is associated with negative psychological conditions, such as anxiety and depression (25). This may lead to higher levels of loneliness (11). Our findings suggest that self-perceived burden should be considered an important factor in improving loneliness in stroke patients.

This study suggests a positive correlation between stigma and loneliness in patients with stroke, that is, stroke patients with higher levels of stigma have higher levels of loneliness. Patients with chronic diseases often feel guilt and self-blame for current or previous unhealthy lifestyles, which, in addition to stigmatizing attitudes in social settings, may lead them to distance themselves from others and result in loneliness (41). Stroke patients with higher levels of stigma tend to choose to live in isolation at home (42), which may exacerbate the patient’s loneliness. Furthermore, physical dysfunctions are a common complication of stroke, including hemiplegia, aphasia, and salivation, and can lead to self-image disorders and stigma. Patients may be afraid of making a fool of themselves in front of others and reduce social interaction, resulting in loneliness. Chinese culture focuses mainly on interpersonal relationships. Chinese people are very sensitive to matters of reputation and will do their best to maintain it (22). Another characteristic of Chinese culture in terms of important social relationships is the close ties between neighbors. As the old Chinese proverb says, a close neighbor is better than a distant cousin, emphasizing the responsibility of neighbors to accompany and care for each other. However, this also means that news can spread very quickly, and stroke patients with a disturbed self-image may reduce interactions with those around them in order to maintain their reputation, leading to loneliness.

Expectedly, stigma mediates the relationship between self-perceived burden and loneliness in stroke patients. In other words, self-perceived burden may exacerbate patients’ stigma and, in turn, their loneliness. Additionally, a positive correlation between self-perceived burden and stigma has been shown (27). Self-perceived burden is a barrier to help-seeking (40). Therefore, stroke patients may adopt avoidant coping behaviors, aggravated by a low motivation to seek medical care, increased physical disability, and increased stigma (5). These aspects further increase their loneliness. However, the psychological factor of stigma can be modified by intervention, and our findings suggest that stigma is an actionable target for loneliness intervention programs for stroke patients.


Limitations

Nevertheless, the limitations of the study should be acknowledged. First, owing to the cross-sectional design of this study and the application of mediation analysis, only correlations between the variables were demonstrated, while the causal relationships between self-perceived burden, stigma and loneliness could not be determined. A longitudinal study is needed to determine the causal relationship between the variables in the future. In addition, this study used a self-administered questionnaire to collect data, which may result in recall and reporting bias.




Conclusion

In conclusion, this study shows that self-perceived burden and stigma are key correlates of loneliness in stroke patients, and that after controlling for the effects of confounders, stigma fully mediates the relationship between self-perceived burden and loneliness. This suggests that healthcare professionals should pay attention to the assessment of patient stigma in their clinical work. Appropriate measures should be taken to reduce patients’ stigma, such as educating stroke patients about the disease, relieving their psychological pressure, and encouraging patients to actively participate in social life and face the disease with a positive attitude to reduce negative emotions and loneliness.


Relevance to clinical practice

The present study further confirms the high prevalence of loneliness in stroke patients. As loneliness affects the prognosis of stroke patients and significantly impacts their recovery, elucidating the factors that contribute to loneliness and exploring measures to reduce loneliness is essential in stroke patients. The results of this study suggest that self-perceived burden can indirectly influence loneliness in stroke patients due to the mediating role of stigma. This relationship entails some clinical implications. First, the assessment of stroke patients’ loneliness, self-perceived burden, and stigma should be emphasized. Patients’ negative emotions should be identified and promptly relieved to promote their mental health. Educational activities should be introduced to change people’s perceptions of the disease and reduce the public discrimination and the internalized stigma of patients. Second, the Chinese government should establish a robust social security system to provide comprehensive medical coverage and social welfare for stroke patients. For example, strengthening community stroke care systems and recruiting staff who match the cultural beliefs of the area in which they are located to provide culturally sensitive care. Finally, the development of the internet has facilitated communication and interaction, and tools such as social media can be used to connect stroke patients with others, promote social activity and participation, and assist their reintegration into society.
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